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Abstract

:

Land use planning is an important task for every country in the world to ensure the sustainable use of land resources for economic and social development activities. However, many land use plans have not achieved their desired effectiveness due to a lack of consideration and evaluation of factors affecting the land use planning implementation process. This study was conducted to answer the following question: what are the main factors influencing the land use planning process in Vietnam? In this study, we use multivariate regression to identify the main factors influencing land use planning in Vietnam, including the economic factor group; institutional and policy factor group; urbanisation factor group; planning factor group; social factor group; environmental factor group; and organisational and implementation factor group. The results identified five groups of factors influencing land use planning in the Dan Phuong district through the influencing factor analysis method, including policy (Po), economy (Ec), society (So), environment (En), and others (Ot). In addition, the linear regression model obtained for land use planning in Dan Phuong district is as follows: land use planning = 0.408Po + 0.454Ec + 0.398So + 0.368En + 0.259Ot. In which the group of factors with the strongest influence was the Eco factors (β = 0.454), the second was the Po factors (β = 0.408), the third was the So factors (β = 0.398), the fourth was the En factors (β = 0.368), and lastly, there were the Ot factors (β = 0.259). The results of the analysis were used to plan land use effectively and according to local conditions. This can help managers to find solutions for the sustainable use of land resources in the future.
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1. Introduction


Land is a valuable resource, understood as a specific area of the earth’s surface, including all constituent elements of the ecological environment immediately above and below that surface, such as surface climate; soil; terrain; water surface; surface sediments; groundwater and minerals; flora and fauna consortium; the state of the human settlement; and the results left by humans in the past and present [1]. Therefore, land is the most important resource in the economic and social development process of each country [2,3]. Land resources are used to meet certain human needs, with a direct impact on most economic, cultural, social, and environmental activities of each country, residential community, household, and citizen [4]. Therefore, land is the most important resource in the economic and social development process of any country [2,3]. Land resources are used to meet specific human needs and have a direct impact on most economic, cultural, social, and environmental activities in each country, including the residential community, households, and citizens [4]. Therefore, the effective management and use of land resources is a key issue for the sustainable economic and social development of most countries in the world [1,5]. One of the most important contents for effective and sustainable use of land resources is land use planning [6,7].



Land use planning is an important component of land management that contributes to meeting land needs for all socio-economic development activities. This process is closely linked to the sustainable development goals, land potential, and climate change adaptation strategies of each country [1,6]. Research on land use planning to improve land use efficiency has been conducted by many scientists around the world [8,9,10]. However, the process of land use planning is very complicated due to the influence of many different factors such as urbanisation processes [7,11], industrialisation [12,13,14]; changing social and cultural structures [15,16]; climate change; [17,18,19]; land degradation [20,21]; management policies [22,23]; and other factors. Therefore, in order to properly implement the land use planning process, it is necessary to carefully study and analyse the influencing factors based on the actual conditions of each country.



Land use planning aims to change land use in a way that is consistent with socio-economic development goals. This is a direct result of human decision making, particularly by those with land tenure rights. Many studies around the world have shown that the decision-making process to implement land use planning depends on many motivations, including physiological and psychological conditions and socio-economic conditions in each specific context. Therefore, in order to implement the land use planning process well, it is necessary to clearly understand the decision-making process and the factors that influence the decision to implement land use planning [24,25,26]. The exploratory factor analysis (EFA) method has been used by many researchers around the world in many different fields, most commonly in natural resource and environmental management research [27,28]. In the field of land management, EFA has been used to focus on aspects such as the factors affecting land use planning, the factors affecting land prices, and the factors affecting efficient land use [14,22,29,30]. This shows that EFA is a popular and effective tool for investigating factors affecting the land use planning process on a global scale.



Vietnam is a developing country with rapid urbanisation and industrialisation. Vietnam’s average economic growth rate has consistently reached 2.5–3.5%/year in the period 1986–2022 [31]. However, rapid socio-economic development has placed great pressure on land resources. The process of land use conversion is strong, especially the conversion of agricultural land to other types of land to meet the land use needs for urbanisation and industrialisation [32,33]. Furthermore, Vietnam is one of the 10 countries most affected by climate change due to rising sea levels [34]. Complex climate change has seriously affected all aspects of economic and social life, especially land resources [35,36]. In recent years, the people of Hanoi have become familiar with the impacts of climate change. The city’s environment and daily routines have been significantly disrupted by irregular weather patterns [37]. Even a small amount of rainfall can cause widespread street flooding, and prolonged heat waves can pose significant risks to the well-being of the elderly and children in hospital care. The high population density and economic vitality of megacities expose them to rapid and unsustainable development and the effects of climate change. These impacts are redefining the conventional approach to urban land use planning and are influencing the emphasis on sustainability. In Vietnam’s megacities, the environmental aspect of spatial planning has emerged as a compelling reason to harmonise well-defined adaptation strategies and responses while also incorporating mitigation policies [38,39]. The Government of Vietnam has also identified land use planning as one of the most important tools to effectively manage land resources and serve the goal of national sustainable development [40]. In Vietnam, land is owned by the whole people, and the State is the representative owner. Therefore, according to the provisions of the law, the State has the right to reclaim land when necessary for the economic and social development of the country [40]. As a result, land use planning in Vietnam is considered the centre of all planning. Based on land use planning, there is a legal basis for land allocation, land lease, and land recovery for economic and social development projects such as urban development, the construction of commercial centres, industrial development, road construction, etc. However, Vietnam’s land use planning in recent years has still shown many shortcomings due to the influence of many different factors such as political institutions, economic, social, environmental issues, and other factors [6,22]. Although there are potential risks, urban expansion continues in areas prone to natural disasters, and infrastructure development has not kept up with the pace of urban growth. Therefore, Hanoi needs more integration, assessment, and analysis of climate change impacts and other influencing factors in current urban land use planning, construction, and development [23]. This is an important basis to help managers make appropriate and timely interventions to make the most effective use of the country’s land resources. In this study, we use multivariate regression to identify the main influencing factors on land use planning in Vietnam, including the economic factor group; institutional and policy factor group; urbanisation factor group; planning factor group; social factor group; environmental factor group; and organisational and implementation factor group. Based on the results of the analysis of these influencing factors, we aim to help local authorities (study area) find appropriate solutions in publicizing land use planning to the community, supervise, control, and organise the implementation of land use planning to implement economic and social development goals sufficiently.




2. Study Area and Methodology


2.1. Study Area


Dan Phuong is a suburban district located 20 km northwest of Hanoi city centre (Figure 1). Dan Phuong has a flat terrain with an average altitude of 6–8 m above sea level. The total natural area of the district is 78 km2, with a population of about 182,194 people; the population density is 2335 people/km2. Dan Phuong is located in the tropical monsoon region with an average temperature of 23.1 to 23.5 °C; the average total annual rainfall ranges from 1521 to 1676 mm; and the average humidity ranges from 80 to 89% [41].



With an average growth rate of 9.63%/year in the period 2015–2020, the economy of Dan Phuong District has developed relatively stable in recent times. The economy has a strong shift towards reducing the share of Agriculture–Forestry–Fishing and increasing the share of Industry–Construction and Trade–Services. By the end of 2020, the proportion of Industry–Construction in this district accounted for 48.98%; Trade–Services accounted for 45.14%; and the proportion of Agriculture–Forestry–Fishing accounted for only 5.88%. The district’s average income/person reached 61.2 million/person/year (USD 2508.7), an increase of 2.1 times compared to 2015 [41]. However, with economic development, the demand for land to build infrastructure for socio-economic development, welfare projects for social security, and housing for people has increased. Meanwhile, the district’s land resources are limited. This poses many complex problems and puts increasing pressure on the county’s land resources. This leads to the need for proper and effective land use planning to reduce negative impacts on the ecological environment and promote local economic development. Although a specific land use plan for the period 2011–2020 has been drawn up, many shortcomings still exist in the implementation of this plan. For this reason, Dan Phuong is an ideal research site to analyse the factors influencing the land use planning process for the sustainable use of land resources in Vietnam.




2.2. Methodology


2.2.1. Secondary Data Collection


To evaluate the results and impacts of land use planning, 10 years of land data covering two periods, 2011–2015 and 2016–2020, were collected from the Department of Natural Resources and Environment of Dan Phuong District. The mainland data included the total land area, land area by purpose of use, the agricultural land area reclaimed and converted to other purposes, the list of households whose agricultural land was reclaimed for land use planning, and other relevant data for the period 2011 to 2020.




2.2.2. Questionnaire Survey


In this study, 100 people using land in the planning area conducted a questionnaire survey to determine the factors influencing the land use planning process in Dan Phuong District. This number of questionnaires meets the sample size requirements for exploratory factor analysis (EFA) [42]. Respondents were randomly selected from the list of households whose agricultural land was confiscated due to land use planning for the implementation of urban development projects, residential areas, commercial areas, industrial areas, etc., in Dan Phuong district in the period 2011–2020.



In the survey questionnaire, we used a Likert scale from 1 to 5 to construct questions that could measure the level of influence that factors have in the land use planning process. Specifically, 1 = strongly disagree; 2 = disagree; 3 = neutral (confused); 4 = agree; and 5 = strongly agree [43]. Respondents could only select one option for each question. The questionnaire was divided into 3 parts. Part 1 contained general information about the households surveyed, such as the name, age, address, occupation, qualifications, and gender of the occupants. Part 2 addressed information on the respondents’ awareness of land use planning, including information on their level of interest in land use planning; the procedures for implementing land use planning; an evaluation of the results of implementing land use planning; and the provision of propaganda and information related to local land use planning. Part 3 concerned information related to groups of factors influencing the process of land use planning implementation, including 5 main groups of factors, as described in detail in Table 1.



The reliability of this scale was tested using Cronbach’s alpha coefficient and total correlation coefficient (Corrected Item–Total Correlation). The data were considered reliable if Cronbach’s alpha coefficient was in the range of 0.6 to 0.95 [44] and the total correlation coefficient of the variables was above 0.3 [45].




2.2.3. Exploratory Factor Analysis—EFA


Exploratory factors: In Vietnam, many studies have shown that there are many different factors affecting land use planning [6,22,36]. Among them, 8 main factors can be listed, including: (i) resettlement for people whose land is recovered; (ii) survey and data collection; (iii) climate and weather; (iv) vocational training and employment for people whose land is recovered; (v) the ability to raise compensation capital; (vi) the location of the land recovery area; (vii) planning objectives; and (viii) market and local development needs. In this study, based on consultation with the land management experts of Dan Phuong District, an analysis of the research results on land use planning in practice in Vietnam and the process of implementing land use planning in Dan Phuong District was conducted, and we inherited some factors and added some new factors to synthesise the 5 independent variables, including (1) policy mechanism (Po); (2) economy (Ec); (3) society (So); (4) environment (En); and (5) other (Ot). Each independent variable was divided into three observed variables, as described in detail in Table 1.



Exploratory factor analysis—EFA: EFA aims to group factors with similarities through extraction (principal component) and varimax rotation to increase the explanatory power of these factors. Prerequisites for EFA analysis include KMO (Kaiser–Meyer–OlKIN), and the suitability coefficient was in the range of 0.5 to 1.0; its loading factor on another factor was less than 0.35 or the distance between 2-factor loadings of the same variable on 2 different factors was greater than 0.3. According to Hair et al. (1998) [44], a loading factor > 0.55 should be chosen when the sample size is around 100. In addition, the scale is only accepted if the total variance explained is >50%; Barlett’s coefficient with a significance level < 0.05 was used to ensure that the factors correlated with each other; the Eigenvalue coefficient had a value ≥ 1 to ensure that these groups of factors were different.



Linear regression analysis: this study uses multivariate linear regression functions to examine the relationship between factors that affect the results of the implementation of land use planning and to test the compatibility between factors (independent variables) and the dependent variable in the research model according to the following formula:


Yi = βo + β1X1 + β2X2 + β3X3 + β4X4+ β5X5 + Ei



(1)







Here,



+ Yi is the dependent variable representing land use planning.



+ X1; X2, X3; X4; and X5 are independent variables representing the policy, economic, social, environmental, and other factors affecting land use planning, respectively.



+ β is a constant (the value of Y when all values of X = 0).



+ β1, β2, β3, β4, and β5 are the regression coefficients of each factor X (independent variable) to the dependent variable Y, respectively.



+ Ei is the standard error.






3. Results


3.1. The Implementation of Land Use Planning in Dan Phuong District for the Period 2011–2020


The results of the implementation of land use planning in Dan Phuong district for the period 2011–2020 are presented in Table 2:




	
Agricultural land: the planned target was to reduce agricultural land to 2561.05 ha. In fact, at the end of the planning period (30 December 2020), 3652.67 ha remained. This means that there were still 1091.62 ha of agricultural land that had not been converted to non-agricultural land according to the proposed plan.



	
Non-agricultural land: the planned target was increased to 4944.64 ha. In fact, at the end of the planning period, the area of non-agricultural land was only 3424.09 ha, which was 1520.55 ha less than the plan to serve the purpose of economic and social development.



	
Unused land: the planned target was to reduce this area to 229.79 ha, but by the end of 2020, this area was still 706.05 ha, which meant that 476.26 ha were not used according to the proposed plan.








The lack of the proper implementation of land use planning led to a stagnation in the implementation of works and projects in the Dan Phuong district from 2011 to 2020. Specifically, only 213 projects with a total conversion area of 498.44 ha were implemented during this period, reaching only 36.05% of the total area approved for conversion according to the proposed plan of 1382.29 ha.




3.2. Results of Exploratory Factor Analysis and Multivariate Linear Regression Model


3.2.1. Cronbach’s Alpha Reliability Test Results


The results of testing the scale reliability of the independent variables in this study are presented in the table (Table 3).



Table 3 shows that the independent variables all have Cronbach’s alpha coefficients ranging from 0.6 to 0.95 and overall variable correlation coefficients greater than 0.3. This proves that the data are reliable for the EFA analysis process [44,46].




3.2.2. Exploratory Factor Analysis Results


The results of the KMO analysis and Bartlett’s test show that the factor loading coefficients were all greater than 0.3 (Table 4). Thus, the factors selected in this study were appropriate and used for the multivariate regression model to analyse the factors affecting land use planning in the Dan Phuong district.



Table 4 shows that the KMO value of 0.769 was between 0.75 and 1.0. This means that the proposed factors were suitable for carrying out the EFA analysis. In addition, the results of Barlett’s test with a significance level of 0.000 met the condition (sig. < 0.05) that ensured that the proposed factors were correlated with each other overall.





3.3. Factors Affecting Land Use Planning in Dan Phuong District


In this study, we used a multivariate regression model to determine the coefficient and influence of factors on land use planning in the Dan Phuong district. The results of the multivariate regression model analysis are described in Table 5.



Table 5 shows that the coefficient R2 = 0.571 meant that the model could explain 57.1% of the total relationship between land use planning and the factors given from the perspective of land users. In addition, the result of the Durbin–Watson test gave a value of 2.443. This value was close to the coefficient of 2.0 and ranged from 1 to 3, proving that there was no first-order serial correlation in the analytical model [45]. On the other hand, the results of ANOVA analysis with the F-test to test the hypothesis of the suitability of the linear regression model showed that the value was Sig. = 0.000. This means that the linear regression model constructed was appropriate. The linear regression model was relatively suitable, with a statistical error level of 1.0%.



The results of Table 5 show that the influencing factors all have regression coefficients β > 0, so they have the same positive correlation as the results of land use planning in the Dan Phuong district. In addition, the variance inflation factor VIF was less than two, indicating that there was no multicollinearity phenomenon in the model. Based on the significance level (sig.) of each factor, five factors (Po, Ec, So, En, and Ot) all had an impact on the land use planning of Dan Phuong district with a statistical significance level of 99%, according to the assessment of land users with land in the planning area. The linear regression analysis equation, simulating the factors influencing land use planning in the Dan Phuong district, can be written as follows:


Land use planning = 0.408Po + 0.454Ec + 0.398So + 0.368 Eb + 0.259Ot



(2)







Figure 2 shows that the group of factors that had the strongest influence on land use planning in Dan Phuong District was the group of economic factors (coefficient β = 0.454); the second was the group of political factors (coefficient β = 0.408); the third was the group of social factors (β coefficient = 0.398); the fourth was the group of environmental factors (β coefficient = 0.368); and finally, the other group of factors came last (β coefficient = 0.259).



By clearly pointing out five groups of factors that have a major impact on the land use planning process, it can help Dan Phuong district authorities make appropriate decisions to implement land use planning adequately in the future. In particular, it can provide guidance in allocating suitable land for the development of projects to build transport infrastructure, urban areas, industrial parks, commercial centres, etc. In addition, groups of social and environmental factors remind decision makers that the conversion of land from agricultural use to non-agricultural use has a new obligation to effectively use the remaining agricultural land fund. Due to the limited area, changing agricultural production models to ecological agriculture and circular agriculture to make the best use of land resources, adapt well to climate change and minimise emissions, protect the environment, and increase farmers’ income is a mandatory direction for this district in the coming period.





4. Discussion


4.1. Reasons for Not Completing Land Use Planning Targets for the 2011–2020 Period in the Dan Phuong District


The implementation of land use planning in Dan Phuong District for the period 2011–2020 has closely followed the objectives set out in its plan, with the perspective of exploiting and using land resources reasonably and effectively to meet the needs of socio-economic development in the process of promoting industrialisation and modernisation, creating conditions for the development of technical and social infrastructure, and accelerating the socio-economic restructuring of the district [41]. In reality, however, the district’s 10-year land use plan only reflects the land use needs of sectors, fields, and localities during the planning period without taking into account factors affecting the feasibility of planning implementation. In fact, the land use planning process in Vietnam in general, and in Dan Phuong, in particular, does not ensure innovation over time. This process often tends to determine areas that are indicators of land use criteria, while the issue of “spatial zoning in land use” is very limited by the law. In addition, the planning method still relies heavily on the subjective opinions of managers and does not ensure a full cost–benefit analysis of the three aspects of the economy–society–environment. There is also a lack of coherence and synchronisation between higher-level planning (national planning) and the specific and detailed characteristics of lower-level planning (local level). Furthermore, the process of public consultation on land use planning is still procedural, formal, and ineffective, leading to a lack of transparency in the implementation of land use planning. The lack of detailed analysis and assessment of impact factors is the main reason why the implementation of land use planning for the period 2011–2020 in Dan Phuong District is not taking place as planned. This problem has been pointed out by many scientists when studying the current status of land use planning in Vietnam [6,22,32,33] and developing countries around the world [14,23,29]. To overcome the above weaknesses in the coming period, land use planning in Vietnam needs to be approached in the direction of landscape and ecosystem services, as guided by international organisations such as the Organisation for Economic Co-operation and Development (OECD), the Food and Agriculture Organisation of the United Nations (FAO), and the International Union for Conservation of Nature (IUCN) [36]. Land use planning must be based on a system that accounts for natural capital and land resources; stakeholder interests must be comprehensively assessed and linked to a specific spatial and temporal context. At the same time, careful consideration of the factors influencing the planning process is an important determinant of the success of implementing land use planning in practice.




4.2. Factors Affecting Land Use Planning in Dan Phuong District


Five groups of factors were identified that affect the implementation of land use planning in the Dan Phuong district, including economic, policy, social, environmental, and others. Among them, the group of political factors had the highest impact coefficient with β = 0.454. This is a predicted result because Dan Phuong is a peri-urban area of Hanoi city where rapid economic development, strong urbanisation, and industrialisation created a huge demand for land use. This problem has been pointed out in studies on land use planning in urbanised and industrialised areas around the world [7,11,12,13,14]. Subsequently, the two groups of political factors and social factors have almost equal impact coefficients on the land use process with β = 0.408 and β = 0.398, respectively. These two factors are the main factors influencing most of the outcomes of land use planning implementation in Vietnam because land in Vietnam is owned by the state, and the implementation of land use and the conversion of land use purposes is highly dependent on state regulation through national and local plans [6,22]. On the other hand, Vietnamese culture attaches great importance to the value of land resources, so people’s awareness, skills, and practices often have a great impact on land use and changing land use purposes [32,33]. In addition, environmental pollution and climate change have recently become more complicated in Vietnam. Dan Phuong is a peri-urban district with a high rate of economic development and urbanisation, so the problem of environmental pollution has a greater impact on the quality of land resources. On the other hand, Dan Phuong is a sensitive area to the effects of climate change (heavy rain, storms, floods) because it belongs to the flood-discharge area of Hanoi City [41]. Thus, this group of environmental factors strongly influences the land use planning process (β = 0.368) of the district. Therefore, it is crucial to conduct a comprehensive analysis of potential disaster risks and their impacts and to integrate these considerations into all stages of land use planning and adaptation processes. In addition to the four main groups of factors mentioned above, there are some other factors (β = 0.259), such as the capacity of officials and civil servants working in land use planning, the inheritance and synchronisation of land use planning with other plans, and the orientation of economic and social development goals of Dan Phuong district in the period 2021–2030, which should also be considered and carefully considered in land use planning.





5. Conclusions


The process of implementing land use planning for the period 2011–2020 in the Dan Phuong District did not achieve the desired results as only 498.44 ha of land was converted, which was only 36.05% of the set requirement (the land to be converted according to the plan was 1382.29 ha). The reason for this result was the lack of consideration and assessment of factors affecting land use planning during the planning process. To overcome the above limitation, this study applied exploratory factor analysis (EFA) to identify the five groups of factors affecting land use planning in the Dan Phuong district, including the groups of politics (Po), economy (Ec), society (Soc), environment (En), and other (Ot). The results of running the linear regression model determined that the linear regression equation for land use planning in Dan Phuong district is land use planning = 0.408Po + 0.454Ec + 0.398So + 0.368En + 0.259Ot. Thus, the group of factors with the strongest influence was the Ec factors (β = 0.454), the second was the Po factors (β = 0.408), the third was the So factors (β = 0.398), the fourth was the En factors (β = 0.368) and the last were the Ot factors (β = 0.259). This result should be considered and applied in the preparation and implementation of this district’s land use planning for the period 2021-2030 to ensure the most effective use of land resources. In addition, the EFA method should be used in other studies to identify factors that influence land use planning, especially due to the heterogeneity of economic, social, cultural, and political factors between localities, regions, and countries.
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Figure 1. Location of Dan Phuong district in Hanoi, Vietnam. 
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Figure 2. Weight chart of factors affecting land use planning in Dan Phuong district. 
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Table 1. Factors affecting land use planning in Dan Phuong district.
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	Factors
	Symbol
	Evaluation Criteria





	Policy mechanism (Po)
	Po1
	Synchronisation between plans in the study area



	
	Po2
	Inspection and supervision of the implementation of the approved planning



	
	Po3
	Regulations and criteria on environmental protection and sustainable development in land use planning



	Economics (Ec)
	Ec1
	Economic growth rate in the planning area



	
	Ec2
	The economic structure



	
	Ec3
	Funding sources for land use planning



	Society (So)
	So1
	Urbanisation speed of the planning area



	
	So2
	Demographic characteristics of residents (population, educational level, livelihood, income, and so on)



	
	So3
	Local culture, customs, and practices



	Environment (En)
	En1
	Current status of environmental quality



	
	En2
	Environmental issues in land use planning



	
	En3
	Current status of climate change



	Others
	Ot1
	Staff capacity (advisers, leaders, managers, etc.) serving land use planning



	
	Ot2
	Synchronisation and inheritance in other plans



	
	Ot3
	Planning orientation for the period 2021–2030 of the study area










 





Table 2. Results of implementing land use planning in the period 2011–2020.
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No

	
Land Use Criteria

	
Approved Planning Area (ha)

	
Results of Planning Implementation




	
Area

(ha)

	
Compare with Set Targets




	
Increase (+), Reduce (−) ha






	
1

	
Agricultural land

	
2561.1

	
3652.7

	
1091.6




	
-

	
Paddy land

	
840.6

	
1338.0

	
497.4




	
-

	
Annual cropland

	
724.0

	
1264.2

	
540.2




	
-

	
Perennial cropland

	
759.7

	
603.5

	
−156.2




	
-

	
Water surface land for fishing

	
191.9

	
148.3

	
−43.6




	
-

	
Others

	
44.8

	
298.7

	
253.9




	
2

	
Non-Agricultural land

	
4944.6

	
3424.1

	
−1520.5




	
-

	
Defense land

	
17.3

	
13.3

	
−4.0




	
-

	
Security land

	
6.1

	
4.5

	
−1.6




	
-

	
Industrial land

	
115.6

	
63.7

	
−51.9




	
-

	
Commercial and service land

	

	
4.4

	
4.4




	
-

	
Land for non-agricultural production establishments

	
191.9

	
190.2

	
−1.7




	
-

	
Land used for mineral activities

	
110.4

	
0.0

	
−110.4




	
-

	
Land for producing construction materials and making pottery

	
140.2

	
130.4

	
−9.8




	
-

	
Land for infrastructure development at national, city, district, and commune levels

	
1742.7

	
960.4

	
−782.3




	
-

	
Scenic land

	

	
0.27

	
0.27




	
-

	
Land for public entertainment and recreation areas

	

	
4.2

	
4.2




	
-

	
Rural homestead land

	
1353.5

	
1111.3

	
−242.2




	
-

	
Urban homestead land

	
98.9

	
45.9

	
−53.0




	
-

	
Land to build official agencíe

	
34.3

	
14.3

	
−20.0




	
-

	
Land to build non-profit agencies

	
0.89

	
7.9

	
7.0




	
-

	
Religious lad

	
11.3

	
16.2

	
4.9




	
-

	
Land for rivers, canals, creeks and streams

	
1047.6

	
795.4

	
−252.2




	
-

	
Land with the specialised water surface

	
73.4

	
61.2

	
−12.2




	
-

	
Others

	
0.43

	
0.61

	
0.18




	
3

	
Unused land

	
229.8

	
706.1

	
476.3








Data source: Department of Natural Resources and Environment of Dan Phuong district, 2021.













 





Table 3. Results of testing the reliability of the independent variables scale.
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	No
	Independent Variable
	Corrected Item–Rest Correlation
	Cronbach’s Alpha





	1
	Po1
	0.760
	0.756



	2
	Po2
	0.697
	0.816



	3
	Po3
	0.711
	0.803



	4
	Ec1
	0.497
	0.936



	5
	Ec2
	0.736
	0.893



	6
	Ec3
	0.829
	0.704



	7
	So1
	0.715
	0.903



	8
	So2
	0.924
	0.834



	9
	So3
	0.824
	0.834



	10
	En1
	0.830
	0.719



	11
	En2
	0.846
	0.807



	12
	En3
	0.849
	0.880



	13
	Ot1
	0.403
	0.807



	14
	Ot2
	0.722
	0.566



	15
	Ot3
	0.739
	0.546










 





Table 4. Results of the KMO test and Bartlett’s test.
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Variable

	
Component




	
1

	
2

	
3

	
4






	
En2

	
0.959

	

	

	




	
En1

	
0.952

	

	

	




	
En3

	
0.912

	

	

	




	
Ot1

	
0.908

	

	

	




	
Ec1

	

	
0.861

	

	




	
Po1

	

	
0.842

	

	




	
Po2

	

	
0.839

	

	




	
Po3

	

	
0.787

	

	




	
Ec3

	

	
0.641

	
0.505

	




	
Ec2

	

	
0.588

	
0.483

	




	
So2

	

	

	
0.943

	




	
So3

	

	

	
0.943

	




	
So1

	

	

	
0.861

	




	
Ot3

	

	

	

	
0.915




	
Ot2

	

	

	

	
0.909




	
KMO test

	

	

	

	
0.769




	
Bartlett’s test

	

	

	

	
0.000











 





Table 5. The analysis results of Factors affecting land use planning in Dan Phuong district.
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Factors

	
Not Standardised

	
Normalised

Β

	
t

	
Sig.

	
VIF




	
Β

	
Std. Error






	
Constant

	
1.245 × 10−16

	
0.070

	

	
0.000

	
0.000

	




	
Po

	
0.408

	
0.070

	
0.399

	
2.374

	
0.020

	
1.666




	
Ec

	
0.454

	
0.070

	
0.464

	
3.281

	
0.003

	
1.831




	
So

	
0.398

	
0.070

	
0.388

	
3.654

	
0.000

	
1.143




	
En

	
0.368

	
0.070

	
0.245

	
4.550

	
0.001

	
1.774




	
Ot

	
0.259

	
0.070

	
0.239

	
4.565

	
0.021

	
1.795




	
R2

	

	
0.571

	

	

	

	




	
Durbin–Watson

	

	
2.443

	

	

	

	




	
ANOVA with F-test

	
0.000
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