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Abstract 

In practice, village planning often suffers from an “emphasis on plan preparation but ne-
glect of implementation”, a challenge that is especially evident in Sichuan Province, China, 
where highly diverse landforms and uneven development foundations make one-size-fits-
all evaluation approaches difficult to apply. This study aims to develop a locally adaptable 
and operational method to quantify village planning implementation effectiveness control, 
enabling cross-type comparison and bottleneck diagnosis. We construct a three-level indi-
cator system spanning eight domains—baseline control, land-use layout and construction, 
ecological protection and restoration, industrial development, infrastructure, public service 
facilities, living environment, and disaster prevention and mitigation—and determine indi-
cator weights using the Analytic Hierarchy Process (AHP). To capture both compliance and 
progress, a dual-path scoring strategy is employed: constraint-based indicators are assessed 
using a threshold method by comparing current values (T1) with planning stand-
ards/thresholds (T2), while expectation-based indicators adopt a progress-ratio method in-
corporating baseline values before plan preparation (T0), current status (T1), and targets 
(T2). Three representative villages—Gaohuai (peri-urban integration), Sanlongchang (ag-
glomeration and upgrading), and Lianmeng (characteristic protection)—are examined. Re-
sults show medium-to-high comprehensive scores (81–85) with pronounced type differ-
ences: Gaohuai ranks highest (85.37), whereas Sanlongchang is lowest (81.40), and Lian-
meng is intermediate (83.71). Comparative diagnosis reveals shared bottlenecks driven by 
the superposition of “quota–space–ecological constraints”, alongside type-specific weak-
nesses requiring differentiated control strategies. The proposed framework offers a replica-
ble, multi-source-data-oriented tool for implementation monitoring and adaptive policy ad-
justment. The novelty lies in reframing village plan implementation evaluation as imple-
mentation control effectiveness under a baseline-constrained planning system, while oper-
ationalizing a dual-path, unified-scale scoring scheme with a type-screenable indicator li-
brary for cross-type comparison and checklist-oriented diagnosis. 
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1. Introduction 
Rural planning has long been criticized for “emphasizing preparation while neglect-

ing implementation”: substantial effort is devoted to producing planning blueprints, yet 
systematic monitoring and evaluation of implementation processes and effects remain 
limited [1,2]. A growing body of evidence shows that implementation performance is 
tightly linked to plan legitimacy and real-world development outcomes; without contin-
uous tracking and supervision, even well-designed plans may fail to resolve practical ru-
ral problems [3]. This challenge is particularly salient in Sichuan Province, where highly 
diverse geomorphology and marked socioeconomic disparities produce strongly differ-
entiated village development conditions [4,5]. In particular, Sichuan’s “high-mountain–
deep-valley–hilly–plain” landform mosaic and strong vertical zonation are coupled with 
frequent multi-hazard disturbances and dispersed, small-scale settlements, which jointly 
reshape construction suitability, infrastructure costs, and the enforceability of control 
rules across villages. Under such heterogeneity, uniform implementation measures are 
often ineffective. Therefore, an evaluation approach tailored to local contexts is needed to 
assess village plan implementation control, i.e., whether mandatory spatial constraints are 
complied with and whether planned actions progress toward targets in a traceable and 
comparable manner. 

Moreover, China’s recent transition toward a unified Territorial Spatial Planning 
(TSP) system has changed the institutional “rule set” for village planning implementation 
and, in turn, raises new requirements for implementation evaluation [6]. Under the TSP 
framework, village plans are increasingly expected to operate as regulatory instruments 
that translate bottom-line constraints and spatial governance objectives into enforceable 
controls and project lists [7]; accordingly, implementation evaluation needs to simultane-
ously check (i) conformance to mandatory spatial control elements and (ii) performance 
toward development targets and public-service improvements [8]. This coupling of “rigid 
constraints + development actions” makes village plan implementation evaluation more 
complex in Sichuan, because the binding force and practical feasibility of controls vary 
sharply among mountainous, hilly, and plain/urban-fringe areas, and the same control 
item may require different thresholds, monitoring data, and enforcement pathways [9]. 

Urbanization has also intensified urban–rural disparities in many developing coun-
tries, making urban–rural integration a widely adopted policy direction [10–12]. In China, 
pronounced gaps in income, infrastructure, and public services persist even within meg-
acity regions, reinforcing an urban–rural dual structure [13–16]. Accordingly, urban–rural 
integration has been elevated as a strategic priority worldwide and in China’s new-type 
urbanization and rural revitalization agendas [17–20]. Existing studies have (1) con-
structed indicator systems to measure urban–rural integration levels and spatial differen-
tiation [21,22], (2) examined institutional and governance mechanisms shaping integra-
tion, including land-system duality and governance fragmentation [23,24], and (3) advo-
cated a shift from purely regulatory planning toward development-oriented approaches 
that enhance rural autonomy [25]. Meanwhile, research on rural revitalization implemen-
tation highlights governance and coordination barriers and calls for stronger policy inte-
gration and implementation capacity [15,26–28]. These discussions collectively under-
score a practical need: village plans must be evaluated not only by their stated objectives 
but also by how effectively they are implemented and controlled in diverse local settings 
such as Sichuan. 

Plan implementation evaluation has developed from policy execution and project 
evaluation traditions. Pressman and Wildavsky’s seminal work emphasized that evalua-
tion should examine how implementation unfolds, what outcomes are achieved, and 
which factors shape implementation [29]. Subsequent planning studies have operational-
ized evaluation through conformance and performance perspectives, assessing the degree 
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of alignment between actual land use and planning intentions and the socioeconomic im-
pacts of plan execution [30–37]. However, spatial planning differs from many policy do-
mains because outcomes are reflected not only in policy indicators but also in spatial pat-
terns and the built environment [38]. Therefore, scholars argue that implementation eval-
uation should move beyond binary success–failure judgments and instead scrutinize im-
plementation behaviors and multidimensional effects [39–41]. Recent research on territo-
rial and urban–rural plan implementation has expanded rapidly, often focusing on phys-
ical-space transformations [2,42,43]. In the context of TSP reform, implementation evalu-
ation is increasingly framed as an iterative governance loop that links monitoring, evalu-
ation, and plan adjustment, and scholars also emphasize that integrating conformance and 
performance lenses can yield a more diagnostic understanding of why implementation 
succeeds or fails [44,45]. Common frameworks include outcome-oriented approaches cen-
tered on target attainment and process-oriented approaches grounded in implementation 
behaviors; importantly, different lenses can yield different interpretations of the same im-
plementation result [46]. Developing robust and operational approaches to evaluate plan-
ning implementation thus remains a key task—especially for village planning where con-
trol requirements are explicit and implementation conditions are highly uneven. 

Methodologically, multi-indicator comprehensive evaluation and spatial monitoring 
tools provide a foundation for operationalizing implementation assessment. AHP and 
TOPSIS are widely adopted for weighting and multicriteria decision-making in rural sus-
tainability, livability, and comparative development evaluations [47–51], and are often 
combined with Delphi, entropy methods, and related techniques to balance expert judg-
ment and data-driven evidence [52–54]. TOPSIS has been applied to composite ranking 
and comparative assessments of rural development and settlement suitability [55,56]. GIS 
and RS have become essential for monitoring planning implementation by linking indica-
tors to spatial locations, diagnosing land-use patterns and facility allocation, and tracking 
land-cover and ecological changes over time [57–63]. Existing studies also span macro-to-
micro scales, from national assessments to regional diagnostics and village/community-
level evaluations engaging practice contexts [49,64,65]. Together, these advances suggest 
a mainstream technical route—multicriteria evaluation supported by multi-source spatial 
data—that can be adapted to Sichuan’s village planning implementation effectiveness 
control. 

Despite extensive research, three gaps remain for village planning implementation 
effectiveness control evaluation in Sichuan. First, many evaluation systems show limited 
local adaptability: indicators and models are often transferred from national templates or 
other regions and may not fit Sichuan’s distinctive physical and socioeconomic conditions. 
Second, governance- and process-related aspects of implementation are frequently dis-
cussed but are difficult to operationalize; existing systems therefore tend to emphasize 
measurable “hard” outcomes while paying less attention to implementation processes and 
monitoring logic. Third, dedicated assessment of the control dimension within implemen-
tation is still insufficient: many studies focus on outcomes but provide limited evaluation 
of how land use and construction behaviors are regulated against planning constraints 
during implementation. These gaps motivate this study to develop an implementation 
effectiveness control evaluation method suitable for Sichuan’s heterogeneous village con-
texts, strengthen process monitoring, and provide decision support for effective plan re-
alization under the rural revitalization strategy. 

2. Materials and Methods 
This study establishes a complete methodological system covering indicator system 

development, data acquisition, weight determination, and comprehensive evaluation. 
Following the principles of classification guidance and zoning adaptation, typical village 
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cases are selected. A qualitative–quantitative combined approach is adopted to construct 
an AHP-based evaluation framework for village planning implementation effectiveness 
control. The study includes four core components: study area and sample selection, data 
sources, evaluation methods, and indicator system construction. The overall research 
framework is shown in Figure 1. 

 

Figure 1. Research framework. 

2.1. Study Area and Sample Selection 

Sichuan Province was selected as the study area due to its pronounced geographical 
heterogeneity, encompassing plains, hills, mountains, and plateaus, which result in highly 
diverse rural development conditions. Additionally, Sichuan’s rural revitalization strat-
egy classifies villages into distinct types, providing a representative microcosm for exam-
ining planning implementation under varied socio-economic and environmental contexts. 

To reflect Sichuan’s rural geographical features and development disparities, this 
study divides rural areas across the province based on the five major economic zones de-
lineated in the Sichuan Provincial Territorial Spatial Plan (2021–2035): Chengdu Plain Eco-
nomic Zone, Southern Sichuan Economic Zone, Northeastern Sichuan Economic Zone, 
Panxi Economic Zone, and Northwestern Sichuan Ecological Demonstration Zone. This 
zoning comprehensively considers natural geographic conditions, economic development 
levels, population distribution patterns, and the strength of urban–rural linkages, and can 
effectively reflect differences in resource endowments and control difficulties faced in 
planning implementation among regions. 

Based on Sichuan’s regional development strategy, the above five-zone division, and 
the three rural types proposed in the Sichuan Provincial Rural Revitalization Strategic 
Plan (2018–2022)—peri-urban integration type, agglomeration and upgrading type, and 
characteristic protection type—this study preliminarily screened 22 sample villages (Table 
1) following the principles of “classification guidance, zoning adaptation, planning coor-
dination, and solid foundations”. 
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Table 1. Preliminary screening of study villages. 

Economic Zone Village Type Village-Level Subarea(s) Sample Village(s) 

Chengdu Plain Eco-
nomic Zone 

Peri-Urban In-
tegration Type 

Kafang Subarea, Guanghan City; Shiyan 
Village Subarea, Zhouba Town, Muchuan 
County, Leshan City; Xinlongqiao Village 
Subarea, Chengdu City; Longgao Subarea, 

Jingyang District, Deyang City 

Kafang Village (Guanghan City); 
Shiyan Village (Leshan City); 

Xinlongqiao Village (Xindu District, 
Chengdu City); Gaohuai Village 

Chengdu Plain Eco-
nomic Zone 

Agglomeration-
Promotion 

Type 
— — 

Chengdu Plain Eco-
nomic Zone 

Characteristic-
Conservation 

Type 
Nanlin Subarea, Guanghan City Sanxingdui Village 

Southern Sichuan 
Economic Zone 

Peri-Urban In-
tegration Type 

Xinwu Village-level Subarea, Xuetan 
Town, Luxian County 

Xuanfeng Village 

Southern Sichuan 
Economic Zone 

Agglomeration-
Promotion 

Type 

Longxing Village Subarea, Cuiping Dis-
trict, Yibin City Longxing Village 

Southern Sichuan 
Economic Zone 

Characteristic-
Conservation 

Type 

Chunfeng Agro-tourism Integration Sub-
area, Yibin City Yongsheng Village 

Northeastern Si-
chuan Economic 

Zone 

Peri-Urban In-
tegration Type 

Xingma Community and Wachi Commu-
nity Subareas, Xingma Town, Bazhong 

City 

Xingma Community; Wachi Com-
munity 

Northeastern Si-
chuan Economic 

Zone 

Agglomeration-
Promotion 

Type 

Guihua Subarea, Shuanggui Town, Jialing 
District, Nanchong City; Sanjiang Water-
side Cultural-Tourism Development Sub-

area, Bazhong City 

Sanlongchang Village (Shuanggui 
Town, Jialing District, Nanchong 

City); Minzhu Village and Zhongxin 
Village (Sanjiang Town, Bazhong 

City) 
Northeastern Si-
chuan Economic 

Zone 

Characteristic-
Conservation 

Type 

Yujiaoping Village and Luogang Village 
Subareas, Xingma Town, Bazhong City 

Yujiaoping Village, Luogang Village 

Panxi Economic 
Zone 

Peri-Urban In-
tegration Type 

Qingpi Village Subarea, Panlian Town, 
Miyi County, Panzhihua City Qingpi Village 

Panxi Economic 
Zone 

Agglomeration-
Promotion 

Type 

Yuexi River Valley Comprehensive Devel-
opment Subarea, Yuexi County; Chun-

guang Subarea, Dechang County; Liang-
shan Prefecture 

Baima Village (Yuecheng Town, 
Yuexi County), Chunguang Village 
(Dechang County, Liangshan Pre-

fecture) 

Panxi Economic 
Zone 

Characteristic-
Conservation 

Type 

Mengliang Village Subarea, Yanbian 
County, Panzhihua City Mengliang Village 

Northwestern Si-
chuan Ecological 

Demonstration Zone 

Peri-Urban In-
tegration Type 

Maerkang Village-Level Subarea, 
Maerkang Town, Maerkang City, Aba Pre-

fecture 
Adi Village 

Northwestern Si-
chuan Ecological 

Demonstration Zone 

Agglomeration-
Promotion 

Type 

Rewo Subarea, Songpan County, Aba Pre-
fecture Rewo Village 

Northwestern Si-
chuan Ecological 

Demonstration Zone 

Characteristic-
Conservation 

Type 

Dongma Village-Level Subarea, Ganzi Pre-
fecture Dongma Village 
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On this basis, the Northwestern Sichuan Ecological Demonstration Zone and the 
Panxi Economic Zone were excluded. The reason is that the key control focuses of rural 
construction in these two regions differ by development stage from the objectives empha-
sized in this study of “classification guidance and intensive development”: the Northwest-
ern Sichuan Ecological Demonstration Zone prioritizes ecological protection as its core 
function, and rural construction focuses more on ecological conservation than on inten-
sive development; the Panxi Economic Zone emphasizes resource development and in-
dustrial transformation, focusing more on resource utilization and economic transition. 
These differences produce a relatively large gap from the research objectives, so these 
zones are not treated as focal types. 

Considering that the Chengdu Plain Economic Zone has a high degree of urban–rural 
integration and active factor flows, the Northeastern Sichuan Economic Zone has strong 
population agglomeration potential and concentrated public service demand, and the 
Southern Sichuan Economic Zone has solid characteristic industry foundations and rich 
cultural resources, a “three rural types × typical economic zones” correspondence is es-
tablished: “peri-urban integration type + Chengdu Plain Economic Zone”, “agglomeration 
and upgrading type + Northeastern Sichuan Economic Zone”, and “characteristic protec-
tion type + Southern Sichuan Economic Zone”. Finally, through field investigations, plan-
ning coordination analysis, and consideration of development foundations, three repre-
sentative villages are selected as typical cases (Figure 2 and Table 2): 

 

Figure 2. Location map of three typical village types in Sichuan Province. 

Table 2. Classification of village types and representative case villages. 

Regional 
Type 

Economic 
Zone 

Representative 
Village Key Features and Rationale for Selection Site Photo 

Peri-Urban 
Integration 

Village 

Chengdu 
Plain Eco-

nomic Zone 

Gaohuai Village, 
Longgao Subarea, 
Jingyang District, 

Deyang City 

It is located in the peri-urban fringe of Deyang with 
convenient transport, well-developed infrastructure, 

and strong urban linkages. Its tourism-oriented indus-
try features rural cafés and cultural–creative design 
brands, showing clear potential for absorbing urban 

functional spillovers and facilitating two-way urban–
rural factor flows. 
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Agglomera-
tion-Pro-

motion Vil-
lage 

Northeast-
ern Sichuan 
Economic 

Zone 

Sanlongchang Vil-
lage, Guihua Sub-
area, Shuanggui 

Town, Jialing Dis-
trict, Nanchong 

City 

It is situated in the core area of Jialing District and the 
tea–mulberry industry hub of the subarea. With grow-
ing population agglomeration and abundant land re-

sources, the village has optimized industrial space 
through land consolidation and farmland-quality im-
provement and integrated agriculture–culture–tour-

ism development, serving as a typical agglomeration-
promotion case. 

 

Character-
istic Con-
servation 
Village 

Southern Si-
chuan Eco-
nomic Zone 

Lianmeng Village, 
Taoping Subarea, 
Zhuhai Town, Yi-

bin City 

It is backed by Shunan Bamboo Sea with rich ecologi-
cal resources. It has formed dual leading industries of 
bamboo primary processing and rice–crayfish farming 

and is planning leisure fishing and wellness-related 
businesses. It represents a characteristic-conservation 
model where ecological resources empower sustaina-

ble industrial development. 
 

1. Gaohuai Village, Longgao Area, Jingyang District, Deyang City (peri-urban integra-
tion type); 
located in the near suburbs of Deyang with convenient transportation, relatively 

complete surrounding infrastructure, and high population density. The village is a model 
of urban–rural integration. Relying on location advantages, it has developed an “agricul-
ture–culture–tourism + innovation fields” industrial model, transforming from traditional 
agriculture to cultural and tourism formats featuring rural coffee and cultural/creative 
design brands, forming new consumption scenarios integrating leisure, art creation, and 
parent–child research activities, attracting urban residents and young entrepreneurs. It 
represents a typical case of two-way flow of urban–rural factors and deep integration of 
new formats. 

2. Sanlongchang Village, Guihua Area, Shuanggui Town, Jialing District, Nanchong 
City (agglomeration and upgrading type); 
Sanlongchang Village, Guihua Area, Shuanggui Town, Jialing District, Nanchong 

City (agglomeration and upgrading type): located in the central area of Jialing District and 
serving as the core zone of the mulberry–tea industry in the Guihua area, with advanta-
geous location, increasing population agglomeration, and abundant land resources. In re-
cent years, it has promoted land centralized transfer and park-based modern agricultural 
operations, aiming to develop scaled and intensive characteristic agriculture. It has foun-
dational conditions for industrial and population agglomeration and upgrading and rep-
resents a typical village of this type in Northeastern Sichuan. 

3. Lianmeng Village, Zhuhai Town, Taoping Area, Yibin City (characteristic protection 
type). 

located in the shallow hilly area in the hinterland of the Shunan Bamboo Sea National 
Tourist Resort in southern Yibin and serving as the core area of the Taoping rice–crayfish 
modern agricultural park in Changning County. The village has unique bamboo ecologi-
cal landscapes and bamboo cultural heritage, retains traditional building textures and 
commercial cultural contexts, and has a solid agricultural base. Relying on natural and 
cultural resources, it promotes integrated development of the bamboo industry and eco-
tourism. It is a typical characteristic protection village that develops diversified industries 
by leveraging ecological resources and provides an example for agricultural moderniza-
tion and rural revitalization in hilly and mountainous areas. 
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This study evaluates the latest current status of planning implementation for the 
three typical villages (denoted as T1). To quantify the implementation progress of expec-
tation-based indicators in the progress-ratio scoring method, the baseline reference value 
before plan preparation (T0) and the planning target value (T2) are introduced. Together 
with T1, they are used to calculate progress scores; for constraint-based indicators, only 
T1 and T2 are used via the threshold-based method. 

2.2. Data Sources 

Data in this study are mainly from two sources. The first is statistical and spatial data, 
including the Sichuan Statistical Yearbook, annual county/district development reports 
(available at http://tjj.sc.gov.cn/), the Second National Land Survey data (available at 
https://gtdc.mnr.gov.cn/), land-use status databases, and high-resolution remote sensing 
imagery (provided by Sichuan Institute of Geological Survey). These support quantification 
of indicators such as cultivated land protection, ecological resources, infrastructure, and in-
dustrial development, and are used for spatial overlay analysis, land-use change compari-
son, and identification of ecological protection scopes. The second is planning documents 
(provided by local governments) and field survey data, including planning texts and draw-
ings for typical villages, thematic maps, status survey reports, as well as interviews with 
local governments, township departments, and village committee staff, and villagers’ ques-
tionnaires and oral materials. Planning texts are used to extract development goals, spatial 
layouts, project lists, and control redlines; field surveys are used to verify planning imple-
mentation and supplement information on public services, industrial project delivery, and 
homestead consolidation. 

2.3. Evaluation Methods 

2.3.1. Indicator Standardization 

To ensure that the comprehensive evaluation system can effectively integrate multi-
source data, it is necessary to address incomparability caused by inconsistent units and 
magnitudes among indicators. Therefore, the collected raw data are standardized to pro-
vide a foundation for subsequent comprehensive score calculation and comparative anal-
ysis, ensuring scientific rigor and comparability. The indicator system constructed in this 
study is based on planning documents with clear policy orientations. Thus, each indicator 
carries a specific policy goal: either a mandatory baseline to be followed or an expected 
direction of achievement. Therefore, during the evaluation, all indicators can be clearly 
categorized into positive, negative, or interval-type constraints. For different properties of 
constraint-based and expectation-based indicators, the threshold-based method and the 
progress-ratio method are used respectively, and all indicator scores are normalized to a 
0–100 scale. 

For constraint-based indicators (rigid targets that must be met in the plan, including 
upper-bound, lower-bound, and interval types), scoring adopts a threshold-based method 
by comparing the current value T1 with the target value T2 to determine compliance. 
When the current value does not meet the standard, a base score of 60 is assigned and 
deductions are made according to the proportion of non-compliance. When the standard 
is met, scoring starts from 80 and bonus points are added based on the proportion by 
which the target is exceeded, up to a maximum of 100. This method reflects the degree to 
which rigid planning constraint indicators are implemented. 

For expectation-based indicators (guiding targets expected to be achieved in the plan, 
including positive and negative indicators), scoring adopts a progress-ratio method using 
T0 (baseline), T1 (current), and T2 (target). For positive indicators, if T1 reaches or exceeds 
T2, the score is 100; otherwise, the score is calculated as: 
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𝑇ଵ − 𝑇଴𝑇ଶ − 𝑇଴ × 100, (1) 

For negative indicators (e.g., pollutant emissions required to decrease), if T1 reaches 
or is better than T2, the score is 100; otherwise, the score is calculated as: 𝑇଴ − 𝑇ଵ𝑇଴ − 𝑇ଶ × 100, (2) 

In this evaluation framework, there is no specific category for neutral indicators, as 
all indicators are tied to either compliance with required targets (constraint indicators) or 
achievement of expected goals (expectation indicators). 

2.3.2. Indicator Weight Allocation 

The Analytic Hierarchy Process (AHP) was selected to determine indicator weights, 
primarily for the following reasons. First, evaluating rural planning implementation is a 
multi-criteria decision-making problem that involves both quantifiable “hard” indicators 
and qualitative “soft” dimensions, which require expert judgment. AHP effectively trans-
forms qualitative expert judgments about the relative importance of planning objectives 
into quantitative weights through pairwise comparison matrices. This is particularly suit-
able for regions like Sichuan, which exhibit significant geographical diversity, as it allows 
the flexible integration of localized expert knowledge to reflect varying regional develop-
ment priorities. Furthermore, AHP’s hierarchical structure aligns perfectly with the hy-
brid weighting strategy used in this study. It allows us to assign fixed weights to primary 
and secondary indicators while providing a flexible structure for selectively adopting and 
equally weighting tertiary indicators based on specific village plans. 

In comparison to alternative methods, the Best-Worst Method (BWM) reduces the 
number of comparisons but lacks flexibility with complex, multi-level indicator systems; 
the Decision-Making Trial and Evaluation Laboratory (DEMATEL) is better suited for an-
alyzing causal relationships rather than direct weighting; and purely data-driven methods 
like the Entropy Weight (EW) and CRITIC methods determine weights based on data var-
iability or correlation, but they do not proactively incorporate policy priorities or expert 
value judgments, nor can they handle the flexible tertiary indicators in our framework. 

The AHP model used in this study was structured with multiple layers: the objective 
layer, primary indicators, secondary indicators, and tertiary indicators. The weight deter-
mination process includes two stages. First, AHP expert scoring is used to determine 
weights for primary and secondary indicators to establish a stable and comparable eval-
uation framework across the province. Second, in applications to specific villages, tertiary 
indicators are selected according to the village’s actual planning content, and the weight 
of each chosen tertiary indicator was then calculated by equal allocation within its parent 
secondary indicator. 

The steps are as follows: 
Pairwise comparison matrix construction: based on expert judgments, a pairwise 

comparison matrix is constructed, where each element represents the importance of one 
indicator relative to another. 

Consistency test: the consistency ratio (CR) is used to test matrix consistency: 𝐶𝐼 = λ௠௔௫ − 𝑛𝑛 − 1 , (3) 

𝐶𝑅 = 𝐶𝐼𝑅𝐼, (4) 

where 𝜆௠௔௫ is the maximum eigenvalue of the matrix, 𝑛 is the number of indicators, and 𝑅𝐼  is the random consistency index associated with 𝑛 . If 𝐶𝑅 ≤ 0.1 , the matrix has ac-
ceptable consistency; if 𝐶𝑅 > 0.1, the matrix should be adjusted. 
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Eigenvector computation: the principal eigenvector of the pairwise comparison ma-
trix is computed to obtain indicator weights, and weights are normalized so that their sum 
equals 1. 

After weights are assigned, the comprehensive score for each village is computed 
using a weighted sum: 𝑆 =෍𝑊௜𝑋௜௡

௜ୀଵ , (5) 

where 𝑆 is the comprehensive score, 𝑊௜ is the weight of indicator 𝑖, 𝑋௜ is the standard-
ized score of indicator 𝑖, and 𝑛 is the total number of indicators. 

2.4. Construction of the Indicator System 

Indicator selection is mainly based on relevant national and local policy requirements 
and village plan contents. On the one hand, the “five revitalizations” goals proposed in 
the Rural Revitalization Strategic Plan (2018–2022) are used as an overarching framework, 
covering key dimensions such as industry, ecology, culture, governance, and livelihoods. 
With reference to requirements for constraint indicators in documents such as the Minis-
try of Natural Resources’ Notice on Strengthening Village Planning to Promote Rural Re-
vitalization and Sichuan’s Technical Guidelines for Village Plan Preparation, rigid control 
indicators such as cultivated land protection and ecological protection redlines are incor-
porated. On the other hand, considering development differences among village types in 
Sichuan, mandatory indicators and expectation-based indicators in village plans are com-
bined to capture both common requirements and local characteristics. Indicators are pre-
liminarily selected through literature review and expert consultation; high-frequency 
word analysis is used to extract potential indicators from planning texts; after multiple 
rounds of argumentation and screening, a complete, comprehensive, and non-redundant 
three-level indicator system is formed to ensure scientific rigor and applicability. In addi-
tion, ChatGPT (OpenAI, GPT-5.2) was used to draft the statistical charts for Figures 4–8, 
which present the evaluation scores of the three case study villages based on the provided 
datasets. 

3. Results 
3.1. High-Frequency Word Analysis and Indicator System Construction 

To construct a scientifically sound and policy-oriented evaluation indicator system 
for village planning implementation, this study first conducted a systematic textual anal-
ysis of 12 key policy documents related to village planning, such as Sichuan Provincial 
Rural Revitalization Strategic Plan (2018–2022), Sichuan Province’s Technical Guidelines 
for Village Plan Preparation, and the Sichuan Provincial Land Spatial Plan (2021–2035). 
Word segmentation, frequency statistics, and semantic network analysis were performed 
using ROST Content Mining 6 software to extract the top 30 high-frequency words (Table 
3) and generate their semantic network (Figure 3). 

Table 3. Top 30 High-frequency Words. 

Ranking High-Frequency Words Frequency Ranking High-Frequency Words Frequency 
1 Construction 2776 16 Upgrade 695 
2 Ecology 1717 17 Services 664 
3 Development 1665 18 Priority 660 
4 Protection 1514 19 Layout 655 
5 Planning 1068 20 Agriculture 653 
6 Advancement 1046 21 Farmland 648 
7 Land Use 1019 22 Urban 646 
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8 Facilities 999 23 Infrastructure 617 
9 Resources 856 24 Region 615 

10 Strengthen 845 25 Utilization 611 
11 Region 801 26 National Territory 590 
12 Culture 775 27 Characteristics 551 
13 Promote 751 28 Acceleration 551 
14 Rural 738 29 Function 550 
15 Village 720 30 Center 545 

 

Figure 3. Semantic network analysis. 

The analysis results show that the high-frequency words highlight the core areas of 
current rural development policies, which can be grouped into four main thematic dimen-
sions: (1) Planning goals dimension, such as “Development,” “Ecology,” “Protection,” 
and “Construction.” (2) Subjects of planning dimension, such as “Village,” “Agriculture,” 
“Farmland,” “Facilities,” and “Land use.” (3) Implementation means dimension, such as 
“Planning,” “Promotion,” “Strengthen,” “Upgrade,” and “Layout.” (4) Development phi-
losophy and spatial unit dimension, such as “Characteristics,” “Culture,” “Services,” and 
“Region.” 

Further semantic network analysis reveals that words like “Construction,” “Devel-
opment,” “Advancement,” “Rural,” and “Village” occupy central positions in the net-
work, with strong connections to other high-frequency words. This confirms the core logic 
emphasized across multiple policy documents develop within protection and build under 
planning. For example, “Protection” is closely linked with “Construction,” reflecting the 
policy intent to balance ecological protection with development. The word “Rural” is 
broadly connected to “Revitalization,” “Agriculture,” “Services,” and “Facilities,” reflect-
ing the multidimensional nature of rural development. 

Based on the high-frequency word analysis and thematic categorization, this study 
has initially identified the key domains that the evaluation system should cover. To ensure 
comprehensiveness and policy alignment, these domains are integrated with the overall 
requirements of the Rural Revitalization Strategy—“prosperous industry, livable ecology, 
rural civilization, effective governance, and affluent life”—and take into account rigid 
control requirements from documents such as the Ministry of Natural Resources’ Notice 
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on Strengthening Village Planning. A hierarchical evaluation indicator system is thus de-
veloped, comprising 8 primary indicators, 21 secondary indicators, and multiple tertiary 
indicators. 

The primary indicators summarize the key implementation domains covering envi-
ronmental, economic, social, cultural, and governance dimensions: baseline control, land-
use layout and construction, ecological protection and restoration, industrial develop-
ment, infrastructure, public service facilities, living environment, and disaster prevention 
and mitigation (Table 4). The secondary and tertiary indicators further specify the evalu-
ation content and measurement standards. For specific village evaluations, primary and 
secondary indicators are fixed, while tertiary indicators can be selected adaptively based 
on the type of village, with slight weight adjustments to ensure that the results accurately 
reflect actual implementation performance, effectiveness, and any issues encountered. 

Table 4. Description of first-level indicators. 

No. First-Level Indicator Description 

1 Baseline Control Rigid, non-negotiable constraints, such as ecological redlines, permanent 
basic farmland, and forestland protection 

2 Land Use and Construction Implementation performance in the spatial allocation and rational layout 
of planned land uses 

3 Ecological Protection and Restora-
tion 

Effectiveness in improving ecological quality, pollution control, and com-
prehensive land consolidation/restoration 

4 Industrial Development Layout and economic performance of agriculture, industry, and services 

5 Infrastructure Construction/upgrade of roads, water supply, drainage, power and com-
munication, sanitation, and related facilities 

6 Public Service Facilities Provision of public administration, culture/sports/education, healthcare, 
public health, and social welfare facilities 

7 Living Environment Indicators related to residents’ living conditions, including housing qual-
ity and public spaces 

8 Disaster Prevention and Mitigation Indicators related to hazard control, emergency facilities, and building 
safety 

3.2. Indicator Weight Results 

Based on the established evaluation indicator system, this study employed AHP to 
determine the weights of each level of indicators. Initially, 15 experts from fields such as 
urban and rural planning, land management, and rural development were invited to per-
form pairwise comparisons of the importance of the first- and second-level indicators, cre-
ating the judgment matrices. The consistency ratios (CR) of all matrices were found to be 
less than 0.1, passing the consistency test and confirming that the expert judgments were 
logically consistent and reliable. 

The weight allocation results of the general evaluation system are presented in Table 
5. The detailed AHP weight calculation and consistency test results for first-level and sec-
ond-level indicators are reported in Appendix A (Tables A1 and A2). Among them, Base-
line Control (A) received the highest weight (0.187), highlighting the priority of rigid con-
straints such as permanent basic farmland, ecological protection redlines, and other non-
negotiable factors within the context of spatial planning. Infrastructure (E) and Public Ser-
vice Facilities (F) followed closely with weights of 0.152 and 0.130, respectively, reflecting 
the ongoing focus on addressing rural development gaps and ensuring basic livelihoods 
in the current planning phase. The weights for Industrial Development (D) (0.121) and 
Land Use and Construction (B) (0.119) are relatively close, indicating the need for coordi-
nation between spatial planning and industrial economic revitalization. Ecological Pro-
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tection and Restoration (C) (0.110), Living Environment (G) (0.104), and Disaster Preven-
tion and Mitigation (H) (0.077) reflect a continued emphasis on environmental quality and 
safety resilience in rural planning. 

Table 5. Indicator weights and indicator types. 

Goal 
Level 

First-Level 
Indicator 

Rel. 
Weight 

Second-Level Indi-
cator 

Rel. 
Weight 

Comp. 
Weight 

Third-Level Indicator 
Comp. 
Weight 

Unit 
Indicator 

Type 

Indicator 
Direc-

tion 

Rural Plan 
Implemen-

tation 
Control Ef-
fectiveness 
Evaluation 

(M) 

Baseline Con-
trol (A) 0.187 

Spatial Protection 
and Control Bottom 

Lines (A1) 
0.526 0.098 

Permanent Basic Farmland 
Protected Area (A11) 

0.033 hm2 Constraint 
Lower 
limit 

Farmland Retention (A12) 0.033 hm2 Constraint Lower 
limit 

Village Construction Bound-
ary Scale (A13) 0.033 hm2 Anticipatory 

Upper 
limit 

Other Special Protec-
tion Lines (A2) 

0.474 0.088 

Historical & Cultural Protec-
tion Line (A21) 

0.022 hm2, m Constraint 
Lower 
limit 

Control Buffer for NIMBY Fa-
cilities (e.g., power, gas, waste 

treatment, cemetery) (A22) 
0.022 m Constraint 

Upper 
limit 

Geological Hazard Prevention 
Line (high/very high risk 

zones) (A23) 
0.022 hm2 Constraint 

Upper 
limit 

Control Range of Classified 
Highways (A24) 

0.022 m Constraint 
Lower 
limit 

Land Use and 
Construction 

(B) 
0.119 

Construction Land 
(B1) 

0.674 0.080 

Total Area of Village Con-
struction Land (B11) 

0.020 hm2 Anticipatory Negative 

Construction Land Area Out-
side the Village Construction 

Boundary (B12) 
0.020 hm2 Anticipatory Negative 

Building Height of New Con-
struction Parcels (B13) 

0.020 m, floors Anticipatory 
Upper 
limit 

Architectural Style Compli-
ance of New Buildings (B14) 

0.020 % Anticipatory 
Upper 
limit 

Idle Land Utilization 
(B2) 

0.326 0.039 

Revitalization Rate of Idle 
Construction Land (B21) 

0.019 % Anticipatory Positive 

Revitalization Rate of Idle 
Non-Construction Land (B22) 

0.019 % Anticipatory Positive 

Ecological 
Protection 

and Restora-
tion (C) 

0.110 

Ecological Protection 
Boundary (C1) 

0.633 0.070 

Area of Ecological Protection 
Redline (C11) 

0.023 hm2 Constraint 
Lower 
limit 

Drinking Water Source Pro-
tection Line (C12) 

0.023 hm2 Constraint 
Lower 
limit 

River Management Corridor 
(C13) 

0.023 m Constraint Lower 
limit 

Ecological Resource 
Area (C2) 

0.367 0.040 
Total Forestland Area (C21) 0.020 hm2 Anticipatory Positive 
Total Grassland Area (C22) 0.020 hm2 Anticipatory Positive 

Industrial De-
velopment 

(D) 
0.121 

Industrial Develop-
ment Performance 

(D1) 
0.625 0.075 

Increase in Output Value 
(D11) 

0.013 % Anticipatory Positive 

Share of Characteristic/Ad-
vantage Agricultural Products 

(D12) 
0.013 % Anticipatory Positive 

Number of (Additional) Rural 
Industrial Projects (D13) 

0.013 number Anticipatory Positive 

Rural Per Capita Disposable 
Income (D14) 

0.013 CNY Anticipatory Positive 

Area of High-Standard Farm-
land Construction (D15) 

0.013 hm2 Anticipatory Positive 

Land Transfer Ratio (D16) 0.013 % Anticipatory Positive 

Industrial Support-
ing Facilities (D2) 

0.375 0.045 

Mechanized Farming Penetra-
tion Rate (D21) 

0.015 % Anticipatory Positive 

E-commerce Sales Outlets for 
Agricultural Products (D22) 

0.015 number Anticipatory Positive 
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Area of Primary Processing & 
Cold-Chain Logistics Facilities 

(D23) 
0.015 hm2 Anticipatory Positive 

Infrastructure 
(E) 0.152 

Water Supply & 
Drainage (E1) 

0.221 0.034 

Coverage of Centralized Rural 
Water Supply (E11) 

0.017 % Anticipatory Positive 

Rural Domestic Sewage Treat-
ment Rate (E12) 

0.017 % Anticipatory Positive 

Road Construction 
(E2) 

0.263 0.040 

Road Hardening Rate within 
the Village (E21) 

0.013 % Anticipatory Positive 

Proportion of Roads ≥ 3 m (ex-
cluding graded highways) 

(E22) 
0.013 % Anticipatory Positive 

Public Parking Lots (E23) 0.013 number Anticipatory Positive 

Sanitation Facilities 
(E3) 

0.187 0.028 

Public Toilets (E31) 0.009 number Anticipatory Positive 
Waste-Sorting Collection Sites 

(E32) 
0.009 number Anticipatory Positive 

Rural Domestic Waste Treat-
ment Rate (E33) 

0.009 % Anticipatory Positive 

Power & Communi-
cation Facilities (E4) 

0.197 0.030 

Power Facility Reliability Rate 
(E41) 

0.015 % Anticipatory Positive 

Communication Coverage 
Rate (incl. wireless network) 

(E42) 
0.015 % Anticipatory Positive 

Gas Facilities (E5) 0.132 0.020 
Gas Supply Coverage Rate 

(E51) 
0.019 % Anticipatory Positive 

Public Service 
Facilities (F) 

0.130 

Administrative 
Management (F1) 

0.221 0.029 

Village Committee Office 
(F11) 

0.010 m2 Anticipatory Positive 

Convenience Service Sta-
tion/Office (F12) 

0.010 m2 Anticipatory Positive 

Police Office/Station (F13) 0.010 m2 Anticipatory Positive 

Education & 
Healthcare (F2) 

0.253 0.033 

Villager Training Center (F21) 0.008 m2 Anticipatory Positive 
Children’s Home (service 

point) (F22) 
0.008 m2 Anticipatory Positive 

Rural Health Clinic/Station 
(F23) 

0.008 m2 Anticipatory Positive 

Day-Care Center/Mutual-Aid 
Elderly-Care Center (F24) 

0.008 m2 Anticipatory Positive 

Culture & Sports 
(F3) 

0.227 0.030 
Cultural Activity Room/Vil-
lager Activity Center (F31) 

0.015 m2 Anticipatory Positive 

Fitness Plaza/Square (F32) 0.015 m2 Anticipatory Positive 

Commercial Services 
(F4) 

0.166 0.022 

Farmhouse Convenience Store 
(F41) 

0.011 m2 Anticipatory Positive 

Logistics Distribution Point 
(F42) 

0.011 m2 Anticipatory Positive 

Special Facilities (F5) 0.133 0.017 
Rural Public Welfare Ceme-

tery (F51) 0.017 m2 Anticipatory Positive 

Living Envi-
ronment (G) 

0.104 

Public Space (G1) 0.342 0.036 

Area of Green/Open Space 
Land (G11) 

0.018 hm2 Anticipatory Positive 

Improvement of Landscape 
Elements (G12) 

0.018 % Anticipatory Positive 

Residential Settle-
ment Development 

(G2) 
0.658 0.068 

Implementation Rate of One-
household-One-homestead 

(G21) 
0.017 % Anticipatory Positive 

Share of New Houses with 
Design Plans/Standard At-

lases (G22) 
0.017 % Anticipatory Positive 

Centralized Rural Residential 
Settlements (G23) 

0.017 number Anticipatory Positive 

Per Capita Land Area of New 
Centralized Settlements (G24) 

0.017 m2 Anticipatory Positive 

Disaster Pre-
vention and 

Mitigation (H) 
0.077 

Risk Prevention and 
Control Capacity 

(H1) 
0.518 0.040 

Remediation Completion Rate 
of Geological Hazard Sites 

(H11) 
0.020 % Anticipatory Negative 
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Compliance Rate of Flood-
Risk Avoidance Measures 

(H12) 
0.020 % Anticipatory Positive 

Emergency Support 
Capacity (H2) 

0.482 0.037 

Fire-Fighting Facility Provi-
sion Rate (mainly mini fire 

stations) (H21) 
0.012 % Anticipatory Positive 

Per Capita Area of Emergency 
Shelters (H22) 

0.012 
m2/per-

son 
Anticipatory Positive 

Emergency Evacuation Routes 
(H23) 

0.012 number Anticipatory Positive 

3.3. Comprehensive Scoring of Planning Implementation Performance 

Based on the constructed indicator system and weights, comprehensive evaluation is 
conducted for the three case villages. Results show that comprehensive scores range from 
81 to 85 (Figure 4), overall at a medium-to-high level, but with marked strengths and 
weaknesses across indicator domains. The following analysis combines regional contexts 
and development types for each village. Detailed indicator-level scoring results for Gao-
huai, Sanlongchang, and Lianmeng Villages are provided in Appendix A (Tables A3–A5). 

 

Figure 4. Comprehensive scores of three case villages. 

3.3.1. Chengdu Plain Peri-Urban Integration Type: Gaohuai Village 

As shown in Figure 5 and Table 6, Gaohuai Village achieves a comprehensive score 
of 85.37, indicating overall good planning implementation effectiveness control perfor-
mance with effective implementation across most planning contents. Performance is par-
ticularly strong in baseline control, ecological protection and restoration, and public ser-
vice facilities. Baseline control scores 17.68 (score rate 94.74%); constraint indicators such 
as permanent basic farmland protection, river management scope, geological hazard con-
trol lines, and highway control zones all reach full scores, indicating strict compliance 
with territorial spatial control requirements. Ecological protection and restoration scores 
10.90 (98.90%), reflecting effective forest and grass-land protection and stable ecological 
quality. Public service facilities score 13.04 (100%); administrative management, education 
and medical facilities, and culture and sports facilities are fully configured and opera-
tional as planned, largely meeting residents’ needs. 

However, Gaohuai Village is relatively weaker in land-use layout and construction 
and industrial development. Land-use layout and construction scores 8.24 (69.38%): total 
construction land control is average, and the utilization rate of revitalized idle construc-
tion land is only 50%, indicating room for improvement in stock land use. Industrial de-
velopment scores 7.82 (64.80%): the completion rate of rural industrial projects is only 
33%, and limited construction land quotas prevent some key projects from being deliv-
ered, constraining industrial performance. Infrastructure scores 12.04 (79.10%), with room 
to improve gas coverage and domestic wastewater treatment. 
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Figure 5. Score rate (%) of primary indicators for Gaohuai Village. 

Table 6. Statistics of first-level indicator scores for Gaohuai Village. 

Goal Level First-Level Indicator Full Score Score Achievement Rate 

Rural Plan Implemen-
tation Control Effec-
tiveness Evaluation 

(M) 

Baseline Control (A) 18.66 17.68 94.74% 
Land Use and Construction (B) 11.88 8.24 69.38% 

Ecological Protection and Restoration (C) 11.02 10.90 98.90% 
Industrial Development (D) 12.06 7.82 64.80% 

Infrastructure (E) 15.22 12.04 79.10% 
Public Service Facilities (F) 13.04 13.04 100.00% 

Living Environment (G) 10.40 8.43 81.02% 
Disaster Prevention and Mitigation (H) 7.73 7.23 93.52% 

Total 85.37 

3.3.2. Northeastern Sichuan Agglomeration and Upgrading Type: Sanlongchang Village 

As shown in Figure 6 and Table 7, Sanlongchang Village scores 81.40 overall, with 
moderate implementation performance and considerable room for improvement in in-
dustrial development and spatial agglomeration. Some indicators perform well: baseline 
control scores 16.80 (90.01%), with permanent basic farmland protection and various con-
trol lines basically implemented; ecological protection and restoration scores 10.52 
(95.42%), indicating good ecological foundations such as forests; disaster prevention and 
mitigation scores 7.73 (100%), with geological hazard remediation and fire protection and 
emergency facilities fully in place, forming a relatively complete disaster prevention sys-
tem. 

However, industrial development and infrastructure lag significantly. Industrial de-
velopment scores 7.04 (58.37%): the score rate of agricultural output value increase is only 
20%, rural per capita disposable income only 30%, and mechanized farming penetration 
only 20%, reflecting weak industrial benefits and low agricultural modernization. Infra-
structure scores 10.55 (69.32%): gas coverage is only 25% and domestic wastewater treat-
ment rate is 40%, indicating serious lag in livelihood infrastructure. Living environment 
scores 7.42 (71.37%): progress in building new centralized settlements is slow, and the 
adoption rate of standardized rural house design atlases is not high. 
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Figure 6. Score rate (%) of primary indicators for Sanlongchang Village. 

Table 7. Statistics of first-level indicator scores for Sanlongchang Village. 

Goal Level First-Level Indicator Full Score Score Achievement Rate 

Rural Plan Implementa-
tion Control Effective-
ness Evaluation (M) 

Baseline Control (A) 18.66 16.80 90.01% 
Land Use and Construction (B) 11.88 9.27 78.04% 

Ecological Protection and Restoration (C) 11.02 10.52 95.42% 
Industrial Development (D) 12.06 7.04 58.37% 

Infrastructure (E) 15.22 10.55 69.32% 
Public Service Facilities (F) 13.04 12.08 92.63% 

Living Environment (G) 10.40 7.42 71.37% 
Disaster Prevention and Mitigation (H) 7.73 7.73 100.00% 

Total 81.40 

3.3.3. Southern Sichuan Characteristic Protection Type: Lianmeng Village 

As shown in Figure 7 and Table 8, Lianmeng Village scores 83.71 overall, with gen-
erally good performance but facing implementation challenges under strict ecological 
constraints. Several indicators perform well: baseline control scores 17.84 (95.62%), indi-
cating strong implementation of baseline constraints such as permanent basic farmland 
retention; land-use layout and construction scores 9.61 (80.87%), with good control of total 
construction land and some progress in revitalizing idle land; infrastructure scores 14.08 
(92.48%), reflecting high levels of basic guarantees in water supply, power, and commu-
nications; disaster prevention and mitigation scores 7.32 (94.70%), with relatively sound 
geological hazard prevention and emergency guarantees. 

However, ecological protection and restoration and living environment show prom-
inent problems. Ecological protection and restoration scores 6.94 (62.94%): within the eco-
logical protection redline, some existing homesteads have not been fully relocated and 
vacated, and conflicts exist between legacy issues and new ecological control require-
ments. Living environment scores 6.86 (65.96%), with slow progress in village landscape 
and style improvement. Industrial development scores 9.31 (77.19%): mechanized farm-
ing penetration is only 30%, and construction of primary processing and cold-chain logis-
tics facilities for agricultural products lags, indicating insufficient industrial supporting 
facilities. 
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Figure 7. Score rate (%) of primary indicators for Lianmeng Village. 

Table 8. Statistics of first-level indicator scores for Lianmeng Village. 

Goal Level First-Level Indicator Full Score Score Achievement Rate 

Rural Plan Implementa-
tion Control Effectiveness 

Evaluation (M) 

Baseline Control (A) 18.66 17.84 95.62% 
Land Use and Construction (B) 11.88 9.61 80.87% 

Ecological Protection and Restoration (C) 11.02 6.94 62.94% 
Industrial Development (D) 12.06 9.31 77.19% 

Infrastructure (E) 15.22 14.08 92.48% 
Public Service Facilities (F) 13.04 11.76 90.17% 

Living Environment (G) 10.40 6.86 65.96% 
Disaster Prevention and Mitigation (H) 7.73 7.32 94.70% 

Total 83.71 

4. Discussion 
4.1. Commonalities and Differences in Implementation Performance Among Village Types 

The comprehensive scores of the three typical villages are 85.37 (Gaohuai), 81.40 
(Sanlongchang), and 83.71 (Lianmeng), all at a medium-to-high level but with significant 
type differences. This indicates that under Sichuan’s fragmented landforms and high het-
erogeneity of village types, judging implementation effectiveness merely by whether 
planning documents are completed is insufficient. A unified-weight comprehensive eval-
uation can reveal differences and principal shortcomings across village types in a compa-
rable manner, providing a basis for “village-specific measures and classified control”. 

In terms of commonality, all three villages achieve relatively high score rates in base-
line control, indicating that rigid constraints such as cultivated land protection, ecological 
protection redlines, and geological hazard prevention have formed strong execution iner-
tia and institutional constraints at the grassroots level. The governance orientation of 
“baseline first” is effectively implemented in village planning, and constraint indicators 
with relatively high weights play a stabilizing role in the comprehensive evaluation, safe-
guarding provincial ecological and food security (Figure 8). 
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Figure 8. Comparison of score rate (%) by primary indicators among the three villages. 

In terms of differences, score levels are closely related to functional positioning, re-
source endowments, and external investment. Gaohuai benefits from peri-urban location 
and public fiscal investment, with strong performance in high-weight domains such as 
public services and ecological restoration, resulting in the highest total score. Lianmeng, 
although weaker in ecological restoration and living environment, maintains strengths in 
high-weight indicators, so its comprehensive score remains higher than Sanlongchang. 
Sanlongchang’s weaknesses lie in relatively high-weight domains such as industry and 
infrastructure, producing the lowest total score. In other words, the weight structure am-
plifies differences between “strengths and weaknesses” across village types and allows 
evaluation results to more truthfully identify the principal issues in implementation. 

1. Gaohuai Village: a “land-use–industry” bottleneck behind high scores. 
 Gaohuai performs strongly in baseline control, ecological protection and restora-

tion, and public services, reflecting advantages of peri-urban integration villages in fiscal 
investment, facility provision, and governance capacity. As shown in Figure 9, Gaohuai is 
positioned as a cultural-creative and leisure node and has developed distinctive projects 
such as camping, homestays, and rural libraries. However, its land-use layout and con-
struction and industrial development score rates remain relatively low. On the one hand, 
tight construction land quotas and low efficiency in revitalizing stock land constrain land 
carriers for new industrial projects and public-space improvements. On the other hand, 
despite strong near-urban market potential, the combination of “insufficient quotas” and 
“insufficient spatial supply” slows project delivery and suppresses industrial perfor-
mance. This suggests that in peri-urban integration villages, the principal contradiction 
has shifted from “infrastructure shortage” to “insufficient high-quality utilization under 
constrained resources”. 
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Figure 9. Schematic of location conditions, planning positioning, and representative business for-
mats of Gaohuai Village. 

2. Sanlongchang Village: a compound weakness of “industry–facilities–space mis-
match”.  
Sanlongchang’s baseline control and ecological restoration remain good, and disaster 

prevention achieves full scores, but industrial development (58.37%) and infrastructure 
(69.32%) become major constraints. It is planned as a “tea–mulberry agricultural develop-
ment center plus an agro-tourism integration feature zone”, with a clear development di-
rection and a good agricultural foundation. Figure 10 illustrates the location conditions 
and the intended spatial organization of the ‘mulberry–tea + agro-tourism integration’ in-
dustry. However, in practice, agricultural modernization and processing/logistics support 
are insufficient, and industrial carrying and agglomeration capacity has not formed. 
Meanwhile, construction land quotas are scattered, and some developable spaces are con-
strained by ecological redlines or permanent basic farmland, creating a typical mismatch 
where quotas exist but continuous usable space does not. Lagging livelihood infrastruc-
ture (gas and wastewater treatment) further weakens the attractiveness of industry to 
population. This indicates that for agglomeration and upgrading villages, the core obsta-
cle is not the absence of a development direction, but the difficulty of coordinating indus-
trial agglomeration demand with spatial and facility supply. 

 

Figure 10. Schematic of location conditions and the spatial layout of the “mulberry–tea + agro-tour-
ism integration” industry in Sanlongchang Village. 

3. Lianmeng Village: contradiction between strong protection and development needs.  
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Lianmeng shows a performance structure of strong baseline control and infrastruc-
ture, relatively weak ecological restoration and living environment. Strict ecological 
boundaries constrain development space. As summarized in Figure 11, a large share of 
reserved construction and industrial quotas fall within ecological redlines or protected 
areas, with complex approval processes and higher investment thresholds, resulting in 
slow progress in industrial project delivery and village style improvement. Moreover, the 
costs of relocation and ecological restoration for legacy homesteads within redlines are 
high, and residents’ motivation is insufficient, producing a situation of heavy protection 
tasks and high implementation difficulty. Thus, characteristic protection villages often 
show stable baseline execution but limited breakthroughs in development. 

 

Figure 11. Schematic of location conditions, ecological control constraints, and characteristic indus-
try scenarios of Lianmeng Village. 

4.2. Common Problems and Mechanisms 

Building on the indicator-level results and the village-specific diagnostics in Section 
4.1, the cross-case comparison reveals three recurrent bottlenecks that constrain village 
planning implementation across different village types in Sichuan. These shared con-
straints are not unique to the three cases; rather, they reflect broader institutional and 
governance mechanisms widely reported in planning implementation research. 

(1) Construction-Land Quota Constraints and the “Quota–Space” Mismatch 

A first and pervasive barrier is the tension between tight construction-land quotas 
and insufficient usable construction space at the village scale. Across the three cases, the 
manifestation differs but the mechanism is consistent: (i) quota shortage constrains indus-
trial and facility land supply (Gaohuai); (ii) quotas are fragmented or allocated to locations 
with limited developable carriers, yielding a “quota without space” situation (Sanlong-
chang); and (iii) quotas overlap with ecological redlines or other rigid control zones and 
become practically unusable (Lianmeng). Such patterns indicate a dual constraint in Si-
chuan: insufficient allocable quotas and an even more binding constraint of insufficient 
developable space under multiple bottom-line controls—an issue closely related to rigid 
quota allocation, planning adjustment practices, and local strategic responses in China’s 
land-use governance [2,66]. Similar quota-oriented management logics and their imple-
mentation dilemmas have been documented in quota-transfer instruments and rural land 
restructuring practices such as “increasing–decreasing balance” and the Link Policy 
[67,68]. 
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Without cross-village or higher-level coordination mechanisms to reallocate, consol-
idate, or flexibly match quotas with suitable land carriers, planned industrial upgrading 
and public facility projects can remain “approved on paper” but difficult to land in space. 

(2) Conflicts between Ecological Protection and Development Goals 

A second shared bottleneck is the conflict between strict ecological protection re-
quirements and local development needs. In ecologically sensitive contexts such as Si-
chuan, ecological redlines are essential for safeguarding regional ecological security; how-
ever, their objective spatial compression effect can constrain industrial upgrading, settle-
ment renovation, and the expansion of agro-tourism or processing space—particularly 
when developable land is already scarce. This protection–development tension is widely 
recognized in China’s ecological redline governance and related planning practices 
[69,70]. 

Mechanistically, the problem often arises not from the legitimacy of ecological pro-
tection itself, but from insufficiently refined zoning and implementation sequencing: 
when strict controls are applied uniformly without hierarchical differentiation, villages 
lack alternative development space or feasible project siting options, intensifying imple-
mentation conflicts. Evidence from evaluations of ecological control line planning also 
suggests that strict containment can be effective for curbing disorderly expansion, yet gov-
ernance needs to be more flexible in conflict areas to better reconcile conservation and 
development [43]. 

(3) Infrastructure Deficits and Weak “Soft Governance” Capacity 

Third, lagging livelihood infrastructure and weak “soft governance” capacity jointly 
weaken implementation performance, especially in domains with high evaluation 
weights. Across the cases, livelihood-oriented facilities such as domestic wastewater treat-
ment and clean energy supply show varying degrees of delay, with Sanlongchang exhib-
iting more pronounced gaps. Beyond “hard” facilities, implementation is also constrained 
by “soft” issues: ad hoc plan adjustments, incomplete supervision and accountability, lim-
ited cross-department coordination, and insufficient villager participation. These factors 
may not map neatly to single quantifiable indicators, yet they shape outcomes through 
practical pathways—delayed project delivery, difficulties in relocation or ecological res-
toration, and misaligned facility siting—ultimately depressing comprehensive scores [31]. 

This finding is consistent with broader evidence that infrastructure inequalities can 
widen with urbanization and development dynamics [11,12]. It is also in line with classic 
implementation theory emphasizing that program success depends on coordination, 
monitoring, and stakeholder engagement rather than plan design alone, and with empir-
ical studies showing that plan implementation effectiveness is strongly conditioned by 
local capacity and participation [29,40]. Related assessments of rural revitalization and 
rural spatial planning in China further highlight that multi-actor coordination and local 
implementation capacity are decisive for translating plans into tangible outcomes [26]. 

4.3. Suggested Paths for Optimizing Village Planning Implementation 

In response to the above issues, targeted optimization strategies can be proposed 
from planning preparation, land management, technical monitoring, and grassroots gov-
ernance. 

First, optimize planning preparation processes and implement classified guidance. 
Given Sichuan’s diverse landforms and village types, uniform measures are insufficient. 
Planning goals, land quotas, and safeguard measures should be designed by type and 
development stage to better match local needs. For example, peri-urban integration vil-
lages should emphasize integrated land-use coordination and infrastructure docking to 
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accommodate urban spillovers; characteristic protection villages should prioritize ecolog-
ical protection redlines and cultural protection and moderately weaken economic-growth 
indicators; agglomeration and upgrading villages should focus on safeguarding industrial 
space and improving infrastructure. Participation of villagers and stakeholders should be 
strengthened through publicity, hearings, and village councils to enhance acceptance and 
feasibility. 

Second, improve land management mechanisms and raise land factor supply effi-
ciency. To address quotas without usable space, mechanisms for revitalizing idle land and 
adjusting quotas should be established. Long-idle construction land quotas can be recov-
ered and redistributed, or transferred across villages to urgent projects to avoid waste. For 
reasonable construction needs in protected areas, differentiated land policies should be 
developed. Under strict ecological control, necessary projects can be supported through 
quota coordination or off-site compensation to guarantee basic production and living 
needs. Meanwhile, approval and plan-adjustment procedures should be transparent and 
standardized, and supervision and accountability should be strengthened to ensure strict 
execution. 

Third, build a multi-source integrated monitoring–evaluation closed loop to enhance 
monitorability and sustainability. A closed-loop control system of “technical monitoring–
field verification–evaluation feedback–institutional safeguards” should be established. 
On the one hand, UAV photogrammetry and 3D digitization can be used to build village 
digital twins to rapidly identify anomalies such as farmland occupation, illegal construc-
tion, and style changes, and link with grid-based inspection applications for immediate 
reporting, forming a joint mechanism of “aerial scanning and ground verification”. On the 
other hand, high-resolution remote sensing imagery can be periodically compared with 
current/planned base maps to automatically extract land-use change patches, lock abnor-
mal areas, and verify major changes using higher-precision imagery or field checks, en-
suring monitoring continuity and accuracy. In the implementation-effect evaluation stage, 
AI technologies can be introduced to automate indicator data processing, weight assign-
ment, comprehensive scoring, and visualization to improve periodic assessment efficiency 
and reduce manual bias, making evaluation more objective, comparable, and traceable. 
Finally, a normalized inspection system should connect to monitoring and feedback re-
sults by establishing a three-level network of “competent authority leadership–routine 
grid inspection–resident supervision and reporting”, combined with mobile inspection 
and UAV patrols, forming a “inspection–reporting–rectification–feedback” closed loop to 
ensure long-term stable operation and continuous support for collaborative grassroots 
governance (Figure 12). 

 

Figure 12. Closed-loop supervision and feedback framework for village planning implementation. 

Finally, strengthen grassroots governance capacity and build a collaborative partici-
pation mechanism. Implementation ultimately occurs at the village-community level. 
Low villager participation and uneven professional capacity among grassroots cadres 
constrain effective implementation. Therefore, villager participation mechanisms should 
be improved, and democratic consultation and resident supervision mechanisms should 
be introduced (e.g., periodic hearings and village supervision groups), granting villagers 
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more voice and supervision rights throughout planning preparation and implementation. 
Training for rural cadres and grassroots planning personnel should be strengthened to 
improve their command of planning regulations and technical methods, cultivating teams 
competent in both planning and governance. Incentive and assessment mechanisms 
should encourage township and village cadres to engage in frontline practice and reduce 
dependence on one-sided government-driven implementation. Drawing on experiences 
such as the United Kingdom’s neighborhood planning, more bottom-up participation 
modes can be introduced to align planning goals and implementation measures with local 
needs. Meanwhile, village organizations and governance structures should be improved, 
leveraging village self-governance organizations or collectives to coordinate implementa-
tion and enhance continuity and effectiveness. 

4.4. Practical Applicability, Transfer Conditions, Limitations, and Future Work 

The dual-path scoring scheme is operationally useful because it separates compliance 
checking from progress assessment, yet its practical performance depends on whether the 
chosen indicators match the assumptions of each scoring pathway. In particular, the pro-
gress-ratio approach should be applied selectively rather than uniformly to all expecta-
tion-based indicators. It works best when baseline and target values are measurable and 
credible, when the desired direction of change is clear, and when progress can be treated 
as reasonably continuous over time. These conditions are often not met for several indi-
cator types. For milestone or delivery indicators, progress is discontinuous and is better 
represented by completion or checkpoint scoring. For indicators that exhibit ceiling ef-
fects, a piecewise scoring logic better reflects diminishing marginal gains near an upper 
bound. For indicators that fluctuate strongly due to external shocks, short-term changes 
can distort the meaning of progress, and smoothing rules or multi-year averaging can im-
prove interpretability. Future applications should therefore classify expectation-based in-
dicators by measurement properties and match them with appropriate scoring rules. Con-
tinuous measurable indicators can remain progress-ratio based, milestone indicators can 
use completion scoring, and indicators with ceiling effects can adopt piecewise scoring. 
Governance and process attributes that shape implementation but are difficult to quantify 
should be supported by standardized survey instruments or calibrated expert scoring. 
Sensitivity analysis on baseline and target definitions and transparent uncertainty report-
ing would further strengthen robustness under heterogeneous data conditions. 

The framework also has transfer potential because it evaluates implementation by 
jointly examining compliance with binding constraints and advancement toward devel-
opment and service targets, supported by a multi-domain indicator library and multi-
source monitoring. Effective transfer depends primarily on institutional clarity and data 
feasibility. The approach is most suitable where binding constraints are explicitly defined 
and enforceable, where targets or benchmarks can be specified in a measurable manner, 
and where stable data pipelines exist for periodic monitoring. When adapting the frame-
work to a new region, it is advisable to retain the high-level domain structure while local-
izing the indicator set, thresholds, and scoring rules to align with local standards and pri-
orities. Weights should be recalibrated with locally relevant expertise and, where possible, 
checked against data-driven evidence. Monitoring sources should be selected to match 
feasibility, drawing on administrative statistics, spatial datasets, remote sensing products, 
facility registries, and community surveys. Where baseline or target values are unavaila-
ble, progress assessment can shift toward benchmarking against peer settlements, histor-
ical trajectories, or minimum policy standards, but such substitutions should be docu-
mented because they change the interpretation of results. 

Several limitations motivate future work. Expert-based weighting inevitably in-
volves subjectivity, and validation based on a limited number of cases constrains broad 
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generalization. Future studies should expand samples across more settlement types and 
contexts, and conduct robustness checks by comparing alternative weighting methods 
and testing sensitivity to weight perturbations. In addition, governance factors such as 
coordination capacity, enforcement strength, and participation often shape implementa-
tion outcomes but are not fully captured by purely quantitative indicators. Integrating a 
compact governance module with standardized survey questions and triangulating it 
with process tracing would improve explanatory power. Finally, practical deployment 
can be enhanced by linking the indicator system to routinely updated spatial and admin-
istrative datasets and automating parts of the monitoring workflow, enabling timelier 
early-warning diagnosis and more responsive adjustment in rolling evaluation cycles. 

5. Conclusions 
This study developed an evaluation framework for rural plan implementation con-

trol effectiveness, organized into eight domains: baseline control, land use and construc-
tion, ecological protection and restoration, industrial development, infrastructure, public 
service facilities, living environment, and disaster prevention and mitigation. Application 
to three representative village types produced medium-to-high comprehensive scores, 
while revealing clear structural differences in constraints and weaknesses. Gaohuai scored 
85.37, with strong baseline control, ecological protection and restoration, and public ser-
vice facilities, but weaker performance in land use and construction (69.38%) and indus-
trial development (64.80%). Sanlongchang scored 81.40 and shows a typical development-
capacity bottleneck, with industrial development as the most prominent weakness 
(58.37%) together with lagging livelihood infrastructure (69.32%). Lianmeng scored 83.71 
and performs well in baseline execution, but faces slower progress in ecological protection 
and restoration (62.94%) and living-environment improvement (65.96%) under strict eco-
logical constraints. 

Cross-case synthesis indicates that implementation control is commonly constrained 
by three interacting mechanisms. First, tight construction-land quotas and the mismatch 
between quotas and developable land carriers often prevent planned projects and spatial 
optimizations from being realized. Second, strong ecological protection requirements can 
compress available space for renovation and upgrading when zoning and implementation 
sequencing are not sufficiently refined. Third, deficits in livelihood infrastructure and lim-
itations in coordination, supervision, and participation can jointly slow delivery and 
weaken the realization of plan intentions. These common constraints are expressed differ-
ently across village types, which confirms the value of classification guidance. Peri-urban 
integration villages should prioritize higher-efficiency use of constrained land resources 
and improve stock-land revitalization and project landing mechanisms. Agglomeration 
and upgrading villages should focus on strengthening industrial foundations and match-
ing livelihood infrastructure to reduce the “industry–facilities” gap. Characteristic protec-
tion villages should target the high-cost and high-difficulty links of ecological restoration 
and living-environment renewal through refined zoning, incentive or compensation ar-
rangements, and low-impact improvement strategies. 

In terms of academic contributions, this work makes three main advances. First, it 
reframes implementation evaluation as an “implementation control effectiveness” logic 
that simultaneously emphasizes compliance with binding constraints and progress to-
ward plan targets, thereby strengthening diagnostic interpretability. Second, it operation-
alizes a unified-scale scoring scheme that enables cross-village comparability while pre-
serving indicator heterogeneity, supporting checklist-oriented bottleneck identification 
and rectification. Third, it provides a type-screenable tertiary indicator library that bal-
ances comparability with local adaptability and offers a stable structure for annual rolling 
monitoring and iterative adjustment. 
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The framework is primarily intended for village-level implementation assessment in 
planning contexts where binding constraints and staged targets are clearly specified and 
where routine monitoring data can be obtained. It can also support higher-level (e.g., 
county- or province-level) implementation reporting through consistent village-level ap-
plication and aggregation, but indicators, thresholds, and weights should be recalibrated 
when policy standards, physical constraints, or development priorities differ substantially 
across regions. 

Several limitations warrant attention. The results are based on a limited number of 
case villages, and weighting relies on AHP, which inevitably introduces expert-judgment 
subjectivity. In addition, not all expectation-oriented indicators are suitable for progress-
based measurement, especially those characterized by milestone completion, saturation 
effects, or strong external shocks. Future work should expand the case pool, test the ro-
bustness of weights and scoring rules, and refine expectation-oriented indicators using 
differentiated measurement strategies that better match indicator properties, thereby im-
proving interpretability and operational feasibility in routine monitoring. 
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Appendix A 

Table A1. Results of first-level indicator weight calculation. 

Indicator Weight λmax CI CR 
Baseline Control (A) 0.1866 

8.0982 0.0140 0.01 < 0.1 
(passed) 

Land Use and Construction (B) 0.1188 
Ecological Protection and Restoration (C) 0.1102 

Industrial Development (D) 0.1206 
Infrastructure (E) 0.1522 

Public Service Facilities (F) 0.1304 
Living Environment (G) 0.1040 

Disaster Prevention and Mitigation (H) 0.0773 
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Table A2. Weights and consistency tests for second-level indicators. 

Second-Level Indicators Code Weight λmax CI CR 
Spatial Protection and Control Bottom Lines A1 0.5259 2.0000 0.0000 0.0000 < 0.1 

(passed) Other Special Protection Lines A2 0.4741 
Construction Land B1 0.6741 2.0000 0.0000 0.0000 < 0.1 

(passed) Idle Land Utilization B2 0.3259 
Ecological Protection Boundary C1 0.6332 2.0000 0.0000 0.0000 < 0.1 

(passed) Ecological Resource Area C2 0.3668 
Industrial Development Performance D1 0.6249 2.0000 0.0000 0.0000 < 0.1 

(passed) Industrial Supporting Facilities D2 0.3751 
Water Supply & Drainage E1 0.2210 

5.0255 0.00639 0.0057 < 0.1 
(passed) 

Road Construction E2 0.2632 
Sanitation Facilities E3 0.1866 

Power & Communication Facilities E4 0.1974 
Gas Facilities E5 0.1318 

Administrative Management F1 0.2209 

5.0392 0.00981 0.0088 < 0.1 
(passed) 

Education & Healthcare F2 0.2531 
Culture & Sports F3 0.2267 

Commercial Services F4 0.1660 
Special Facilities F5 0.1332 

Public Space G1 0.3423 2.0000 0.0000 0.0000 < 0.1 
(passed) Residential Settlement Development G2 0.6577 

Risk Prevention and Control Capacity H1 0.5180 2.0000 0.0000 0.0000 < 0.1 
(passed) Emergency Support Capacity H2 0.4820 

Table A3. Detailed Scoring Results for Gaohuai Village. 

Goal Level First-Level In-
dicator 

Second-Level In-
dicator Third-Level Indicator Overall 

Weight 

Level-3 
Weighted 

Score 

Level-2 
Score 

Level-1 
Score 

Rural Plan Imple-
mentation Con-

trol Effectiveness 
Evaluation (M) 

Baseline Con-
trol (A) 

Spatial Protection 
and Control Bot-
tom Lines (A1) 

Permanent Basic Farmland Pro-
tected Area (A11) 

0.033 3.271 

8.832 

17.679 

Farmland Retention (A12) 0.033 2.944 
Village Construction Boundary 

Scale (A13) 
0.033 2.617 

Other Special Pro-
tection Lines (A2) 

Historical & Cultural Protection 
Line (A21) 

0.000 0.000 

8.847 

Control Buffer for NIMBY Facili-
ties (e.g., power, gas, waste treat-

ment, cemetery) (A22) 
0.029 2.949 

Geological Hazard Prevention 
Line (high/very high risk zones) 

(A23) 
0.029 2.949 

Control Range of Classified High-
ways (A24) 

0.029 2.949 

Land Use and 
Construction 

(B) 

Construction Land 
(B1) 

Total Area of Village Construction 
Land (B11) 

0.020 1.101 

6.307 8.242 

Construction Land Area Outside 
the Village Construction Boundary 

(B12) 
0.020 1.602 

Building Height of New Construc-
tion Parcels (B13) 

0.020 2.002 

Architectural Style Compliance of 
New Buildings (B14) 

0.020 1.602 



Sustainability 2026, 18, 2010 28 of 36 
 

https://doi.org/10.3390/su18042010 

Idle Land Utiliza-
tion (B2) 

Revitalization Rate of Idle Con-
struction Land (B21) 

0.019 0.968 
1.936 

Revitalization Rate of Idle Non-
Construction Land (B22) 

0.019 0.968 

Ecological Pro-
tection and 

Restoration (C) 

Ecological Protec-
tion Boundary 

(C1) 

Area of Ecological Protection Red-
line (C11) 

0.023 2.326 

6.978 
10.899 

Drinking Water Source Protection 
Line (C12) 

0.023 2.326 

River Management Corridor (C13) 0.023 2.326 
Ecological Re-

source Area (C2) 
Total Forestland Area (C21) 0.020 1.900 

3.921 
Total Grassland Area (C22) 0.020 2.021 

Industrial De-
velopment (D) 

Industrial Devel-
opment Perfor-

mance (D1) 

Increase in Output Value (D11) 0.013 1.005 

3.366 

7.815 

Share of Characteristic/Advantage 
Agricultural Products (D12) 

0.013 0.000 

Number of (Additional) Rural In-
dustrial Projects (D13) 

0.013 0.414 

Rural Per Capita Disposable In-
come (D14) 

0.013 0.942 

Area of High-Standard Farmland 
Construction (D15) 

0.013 1.005 

Industrial Sup-
porting Facilities 

(D2) 

Mechanized Farming Penetration 
Rate (D21) 

0.015 1.433 

4.448 
E-commerce Sales Outlets for Ag-

ricultural Products (D22) 
0.015 1.508 

Area of Primary Processing & 
Cold-Chain Logistics Facilities 

(D23) 
0.015 1.508 

Infrastructure 
(E) 

Water Supply & 
Drainage (E1) 

Coverage of Centralized Rural 
Water Supply (E11) 

0.017 1.345 
2.186 

12.039 

Rural Domestic Sewage Treatment 
Rate (E12) 

0.017 0.841 

Road Construction 
(E2) 

Road Hardening Rate within the 
Village (E21) 

0.013 1.269 
2.604 

Public Parking Lots (E23) 0.013 1.335 

Sanitation Facili-
ties (E3) 

Public Toilets (E31) 0.009 0.947 

2.840 
Waste-Sorting Collection Sites 

(E32) 
0.009 0.947 

Rural Domestic Waste Treatment 
Rate (E33) 

0.009 0.947 

Power & Commu-
nication Facilities 

(E4) 

Power Facility Reliability Rate 
(E41) 

0.015 1.502 
3.004 

Communication Coverage Rate 
(incl. wireless network) (E42) 

0.015 1.502 

Gas Facilities (E5) Gas Supply Coverage Rate (E51) 0.020 1.404 1.404 

Public Service 
Facilities (F) 

Administrative 
Management (F1) 

Village Committee Office (F11) 0.010 0.960 

2.881 

13.039 

Convenience Service Station/Of-
fice (F12) 

0.010 0.960 

Police Office/Station (F13) 0.010 0.960 

Education & 
Healthcare (F2) 

Villager Training Center (F21) 0.008 0.825 

3.300 

Children’s Home (service point) 
(F22) 

0.008 0.825 

Rural Health Clinic/Station (F23) 0.008 0.825 
Day-Care Center/Mutual-Aid El-

derly-Care Center (F24) 
0.008 0.825 

Culture & Sports 
(F3) 

Cultural Activity Room/Villager 
Activity Center (F31) 

0.015 1.478 
2.956 

Fitness Plaza/Square (F32) 0.015 1.478 
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Commercial Ser-
vices (F4) 

Farmhouse Convenience Store 
(F41) 

0.011 1.082 
2.165 

Logistics Distribution Point (F42) 0.011 1.082 
Special Facilities 

(F5) 
Rural Public Welfare Cemetery 

(F51) 
0.017 1.737 1.737 

Living Environ-
ment (G) 

Public Space (G1) 

Area of Green/Open Space Land 
(G11) 

0.018 1.068 
2.492 

8.426 

Improvement of Landscape Ele-
ments (G12) 

0.018 1.424 

Residential Settle-
ment Develop-

ment (G2) 

Implementation Rate of One-
household-One-homestead (G21) 

0.017 1.710 

5.934 

Share of New Houses with Design 
Plans/Standard Atlases (G22) 

0.017 1.368 

Centralized Rural Residential Set-
tlements (G23) 

0.017 1.146 

Per Capita Land Area of New Cen-
tralized Settlements (G24) 

0.017 1.710 

Disaster Pre-
vention and 

Mitigation (H) 

Risk Prevention 
and Control Ca-

pacity (H1) 

Remediation Completion Rate of 
Geological Hazard Sites (H11) 

0.020 1.502 
3.504 

7.229 

Compliance Rate of Flood-Risk 
Avoidance Measures (H12) 

0.020 2.002 

Emergency Sup-
port Capacity (H2) 

Fire-Fighting Facility Provision 
Rate (mainly mini fire stations) 

(H21) 
0.012 1.242 

3.726 Per Capita Area of Emergency 
Shelters (H22) 

0.012 1.242 

Emergency Evacuation Routes 
(H23) 

0.012 1.242 

Total 85.367 

Table A4. Detailed Scoring Results for Sanlongchang Village. 

Target Layer 
Level-1 Indica-

tor Level-2 Indicator Level-3 Indicator 
Integrated 

Weight 

Level-3 
Weighted 

Score 

Level-2 
Score 

Level-1 
Score 

Rural Village Plan 
Implementation 
and Control Ef-

fectiveness Evalu-
ation (M) 

Baseline Con-
trol (A) 

Spatial Protection 
and Control Bot-
tom Lines (A1) 

Permanent Basic Farmland Pro-
tected Area (A11) 

0.033 3.271 

7.949 

16.795 

Farmland Retention (A12) 0.033 2.322 
Village Construction Boundary 

Scale (A13) 
0.033 2.355 

Other Special Pro-
tection Lines (A2) 

Historical & Cultural Protection 
Line (A21) 

0.000 0.000 

8.847 

Control Buffer for NIMBY Facil-
ities (e.g., power, gas, waste 
treatment, cemetery) (A22) 

0.029 2.949 

Geological Hazard Prevention 
Line (high/very high risk zones) 

(A23) 
0.029 2.949 

Control Range of Classified 
Highways (A24) 

0.029 2.949 

Land Use and 
Construction 

(B) 

Construction Land 
(B1) 

Total Area of Village Construc-
tion Land (B11) 

0.020 1.141 

5.786 9.271 
Construction Land Area Out-
side the Village Construction 

Boundary (B12) 
0.020 1.441 

Building Height of New Con-
struction Parcels (B13) 

0.020 2.002 
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Architectural Style Compliance 
of New Buildings (B14) 

0.020 1.201 

Idle Land Utiliza-
tion (B2) 

Revitalization Rate of Idle Con-
struction Land (B21) 

0.019 1.742 
3.485 

Revitalization Rate of Idle Non-
Construction Land (B22) 

0.019 1.742 

Ecological Pro-
tection and 

Restoration (C) 

Ecological Protec-
tion Boundary 

(C1) 

Area of Ecological Protection 
Redline (C11) 

0.035 3.489 

6.978 
10.515 

Drinking Water Source Protec-
tion Line (C12) 

0.000 0.000 

River Management Corridor 
(C13) 

0.035 3.489 

Ecological Re-
source Area (C2) 

Total Forestland Area (C21) 0.020 2.021 
3.537 

Total Grassland Area (C22) 0.020 1.516 

Industrial De-
velopment (D) 

Industrial Devel-
opment Perfor-

mance (D1) 

Increase in Output Value (D11) 0.015 0.301 

4.371 

7.040 

Share of Characteristic/Ad-
vantage Agricultural Products 

(D12) 
0.015 0.904 

Number of (Additional) Rural 
Industrial Projects (D13) 

0.015 1.507 

Rural Per Capita Disposable In-
come (D14) 

0.015 0.452 

Area of High-Standard Farm-
land Construction (D15) 

0.015 1.206 

Industrial Sup-
porting Facilities 

(D2) 

Mechanized Farming Penetra-
tion Rate (D21) 

0.015 0.407 

2.669 
E-commerce Sales Outlets for 
Agricultural Products (D22) 

0.015 1.508 

Area of Primary Processing & 
Cold-Chain Logistics Facilities 

(D23) 
0.015 0.754 

Infrastructure 
(E) 

Water Supply & 
Drainage (E1) 

Coverage of Centralized Rural 
Water Supply (E11) 

0.017 1.060 
1.732 

10.550 

Rural Domestic Sewage Treat-
ment Rate (E12) 

0.017 0.673 

Road Construction 
(E2) 

Road Hardening Rate within the 
Village (E21) 

0.020 1.783 
2.784 

Public Parking Lots (E23) 0.020 1.001 

Sanitation Facili-
ties (E3) 

Public Toilets (E31) 0.009 0.634 

2.528 
Waste-Sorting Collection Sites 

(E32) 
0.009 0.947 

Rural Domestic Waste Treat-
ment Rate (E33) 

0.009 0.947 

Power & Commu-
nication Facilities 

(E4) 

Power Facility Reliability Rate 
(E41) 

0.015 1.502 
3.004 

Communication Coverage Rate 
(incl. wireless network) (E42) 

0.015 1.502 

Gas Facilities (E5) Gas Supply Coverage Rate (E51) 0.020 0.501 0.501 

Public Service 
Facilities (F) 

Administrative 
Management (F1) 

Village Committee Office (F11) 0.010 0.960 

1.920 

12.079 

Convenience Service Station/Of-
fice (F12) 

0.010 0.960 

Police Office/Station (F13) 0.010 0.000 

Education & 
Healthcare (F2) 

Villager Training Center (F21) 0.011 1.100 

3.300 
Children’s Home (service point) 

(F22) 
0.011 1.100 

Rural Health Clinic/Station 
(F23) 

0.011 1.100 
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Day-Care Center/Mutual-Aid 
Elderly-Care Center (F24) 

0.000 0.000 

Culture & Sports 
(F3) 

Cultural Activity Room/Villager 
Activity Center (F31) 

0.015 1.478 
2.956 

Fitness Plaza/Square (F32) 0.015 1.478 

Commercial Ser-
vices (F4) 

Farmhouse Convenience Store 
(F41) 

0.011 1.082 
2.165 

Logistics Distribution Point 
(F42) 

0.011 1.082 

Special Facilities 
(F5) 

Rural Public Welfare Cemetery 
(F51) 

0.017 1.737 1.737 

Living Envi-
ronment (G) 

Public Space (G1) 

Area of Green/Open Space Land 
(G11) 

0.018 1.566 
2.634 

7.422 

Improvement of Landscape Ele-
ments (G12) 

0.018 1.068 

Residential Settle-
ment Develop-

ment (G2) 

Implementation Rate of One-
household-One-homestead 

(G21) 
0.017 1.710 

4.788 

Share of New Houses with De-
sign Plans/Standard Atlases 

(G22) 
0.017 0.342 

Centralized Rural Residential 
Settlements (G23) 

0.017 1.026 

Per Capita Land Area of New 
Centralized Settlements (G24) 

0.017 1.710 

Disaster Pre-
vention and 

Mitigation (H) 

Risk Prevention 
and Control Ca-

pacity (H1) 

Remediation Completion Rate 
of Geological Hazard Sites 

(H11) 
0.020 2.002 

4.004 

7.730 

Compliance Rate of Flood-Risk 
Avoidance Measures (H12) 

0.020 2.002 

Emergency Sup-
port Capacity (H2) 

Fire-Fighting Facility Provision 
Rate (mainly mini fire stations) 

(H21) 
0.012 1.242 

3.726 Per Capita Area of Emergency 
Shelters (H22) 

0.012 1.242 

Emergency Evacuation Routes 
(H23) 

0.012 1.242 

Total 81.402 

Table A5. Detailed Scoring Results for Lianmeng Village. 

Target Layer Level-1 Indica-
tor Level-2 Indicator Level-3 Indicator Integrated 

Weight 

Level-3 
Weighted 

Score 

Level-2 
Score 

Level-1 
Score 

Rural Village Plan 
Implementation 
and Control Ef-

fectiveness Evalu-
ation (M) 

Baseline Con-
trol (A) 

Spatial Protection 
and Control Bot-
tom Lines (A1) 

Permanent Basic Farmland Pro-
tected Area (A11) 

0.033 3.271 

8.996 

17.842 

Farmland Retention (A12) 0.033 3.271 
Village Construction Boundary 

Scale (A13) 
0.033 2.453 

Other Special 
Protection Lines 

(A2) 

Historical & Cultural Protection 
Line (A21) 

0.000 0.000 

8.847 

Control Buffer for NIMBY Facili-
ties (e.g., power, gas, waste treat-

ment, cemetery) (A22) 
0.029 2.949 

Geological Hazard Prevention 
Line (high/very high risk zones) 

(A23) 
0.029 2.949 
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Control Range of Classified 
Highways (A24) 

0.029 2.949 

Land Use and 
Construction 

(B) 

Construction 
Land (B1) 

Total Area of Village Construc-
tion Land (B11) 

0.020 1.902 

6.607 

9.607 

Construction Land Area Outside 
the Village Construction Bound-

ary (B12) 
0.020 1.502 

Building Height of New Con-
struction Parcels (B13) 

0.020 2.002 

Architectural Style Compliance 
of New Buildings (B14) 

0.020 1.201 

Idle Land Utiliza-
tion (B2) 

Revitalization Rate of Idle Con-
struction Land (B21) 

0.019 1.452 
3.001 

Revitalization Rate of Idle Non-
Construction Land (B22) 

0.019 1.549 

Ecological Pro-
tection and 

Restoration (C) 

Ecological Protec-
tion Boundary 

(C1) 

Area of Ecological Protection 
Redline (C11) 

0.035 2.093 

5.582 
6.936 

Drinking Water Source Protec-
tion Line (C12) 

0.000 0.000 

River Management Corridor 
(C13) 

0.035 3.489 

Ecological Re-
source Area (C2) 

Total Forestland Area (C21) 0.020 0.707 
1.354 

Total Grassland Area (C22) 0.020 0.647 

Industrial De-
velopment (D) 

Industrial Devel-
opment Perfor-

mance (D1) 

Increase in Output Value (D11) 0.015 1.130 

6.428 

9.309 

Share of Characteristic/Ad-
vantage Agricultural Products 

(D12) 
0.015 1.206 

Number of (Additional) Rural In-
dustrial Projects (D13) 

0.015 1.251 

Rural Per Capita Disposable In-
come (D14) 

0.015 1.334 

Area of High-Standard Farmland 
Construction (D15) 

0.015 1.507 

Industrial Sup-
porting Facilities 

(D2) 

Mechanized Farming Penetration 
Rate (D21) 

0.015 0.618 

2.880 
E-commerce Sales Outlets for 
Agricultural Products (D22) 

0.015 1.508 

Area of Primary Processing & 
Cold-Chain Logistics Facilities 

(D23) 
0.015 0.754 

Infrastructure 
(E) 

Water Supply & 
Drainage (E1) 

Coverage of Centralized Rural 
Water Supply (E11) 

0.017 1.682 
3.162 

14.076 

Rural Domestic Sewage Treat-
ment Rate (E12) 

0.017 1.480 

Road Construc-
tion (E2) 

Road Hardening Rate within the 
Village (E21) 

0.020 1.903 
3.505 

Public Parking Lots (E23) 0.020 1.602 

Sanitation Facili-
ties (E3) 

Public Toilets (E31) 0.009 0.947 

2.840 
Waste-Sorting Collection Sites 

(E32) 
0.009 0.947 

Rural Domestic Waste Treatment 
Rate (E33) 

0.009 0.947 

Power & Com-
munication Facili-

ties (E4) 

Power Facility Reliability Rate 
(E41) 

0.015 1.502 
3.004 

Communication Coverage Rate 
(incl. wireless network) (E42) 

0.015 1.502 

Gas Facilities (E5) Gas Supply Coverage Rate (E51) 0.020 1.565 1.565 
Village Committee Office (F11) 0.010 0.960 2.881 11.758 
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Public Service 
Facilities (F) 

Administrative 
Management (F1) 

Convenience Service Station/Of-
fice (F12) 

0.010 0.960 

Police Office/Station (F13) 0.010 0.960 

Education & 
Healthcare (F2) 

Villager Training Center (F21) 0.011 1.100 

3.300 

Children’s Home (service point) 
(F22) 

0.011 1.100 

Rural Health Clinic/Station (F23) 0.011 1.100 
Day-Care Center/Mutual-Aid El-

derly-Care Center (F24) 
0.000 0.000 

Culture & Sports 
(F3) 

Cultural Activity Room/Villager 
Activity Center (F31) 

0.015 1.478 2.217 

Fitness Plaza/Square (F32) 0.015 0.739  

Commercial Ser-
vices (F4) 

Farmhouse Convenience Store 
(F41) 

0.011 1.082 1.623 

Logistics Distribution Point (F42) 0.011 0.541  
Special Facilities 

(F5) 
Rural Public Welfare Cemetery 

(F51) 
0.017 1.737 1.737 

Living Envi-
ronment (G) 

Public Space (G1) 

Area of Green/Open Space Land 
(G11) 

0.018 0.676 
1.388 

6.860 

Improvement of Landscape Ele-
ments (G12) 

0.018 0.712 

Residential Settle-
ment Develop-

ment (G2) 

Implementation Rate of One-
household-One-homestead (G21) 

0.017 1.710 

5.472 

Share of New Houses with De-
sign Plans/Standard Atlases 

(G22) 
0.017 1.026 

Centralized Rural Residential 
Settlements (G23) 

0.017 1.710 

Per Capita Land Area of New 
Centralized Settlements (G24) 

0.017 1.026 

Disaster Pre-
vention and 

Mitigation (H) 

Risk Prevention 
and Control Ca-

pacity (H1) 

Remediation Completion Rate of 
Geological Hazard Sites (H11) 

0.020 2.002 
4.004 

7.320 

Compliance Rate of Flood-Risk 
Avoidance Measures (H12) 

0.020 2.002 

Emergency Sup-
port Capacity 

(H2) 

Fire-Fighting Facility Provision 
Rate (mainly mini fire stations) 

(H21) 
0.012 1.242 

3.316 Per Capita Area of Emergency 
Shelters (H22) 

0.012 0.832 

Emergency Evacuation Routes 
(H23) 

0.012 1.242 

Total 83.710 
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