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	The Vietnamese government has been putting great effort into tourism development over these decades. The key strategies are to focus on regional linkages and to improve competitiveness by creating a fair, transparent, and dynamic governance environment. This research aims to investigate the determinants of tourism revenue  in Vietnam in 2015-2019. The spatial panel regression method is employed for conducting the study. The study finds a spatial effect on tourism revenue in 63 provinces but it is a negative one. The number of tourists, the number of hotels, movement, and reducing time cost play an important role in improving tourism economic efficiency. Meanwhile, eliminating informal charges and improving proactive leadership raise a warning for policymakers due to their negative impact on Vietnam's tourism revenue growth in the period 2015-2019. Based on the findings, this study contributes several policy recommendations.
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1. Introduction
From the national to the global level, the tourism industry these days is continuously improving its crucial contribution to economic growth, supporting poverty reduction, and serving as a powerful instrument in eradicating regional disparities (Bilen et al., 2015; Ridderstaat et al., 2022). It can be recognized that the global tourism economy is in the most dynamic and diverse state of development (Aratuo & Etienne, 2019; Niccolò Comerio & Strozzi, 2019).
Thanks to the great potential for the tourism economy, Vietnam is not an exception to that bustle development (Tseng, Chiu, and Nguyen Vo, 2011; Hoang et al., 2020). The number of foreign tourists to Vietnam has increased significantly over the past ten years, and in 2019 tourism accounted for more than 10% of the country's Gross Domestic Product (GDP) (Vietnam Statistical Yearbook 2019). Gaining momentum, according to Vietnam's tourism development strategy to 2030, Vietnam tourism is working to rank among the top 50 worldwide. The Vietnamese government is currently putting huge effort into promoting the tourism industry to develop commensurate with its potential through macroeconomic policies. One of the crucial strategies is to implement regional linkage. In addition, the government is constantly upgrading the quality and attraction of infrastructure and hot spots, enhancing administrative effectiveness,  and setting an ease business environment. 
The performance of the tourism economy is based on tourism resources, appropriate tourism development strategies, great government management, human capital, and stakeholder consensus (McGehee and Andereck, 2016; Ji and Wang, 2022). The latest studies figure out that the development of tourism at the local and regional level also comes from an equally important driving force. This is the force from the development of the surrounding neighbors, in other words, spatial spillovers, or spatial contagious factors (He et al., 2022; Ji & Wang, 2022; Z. Liu et al., 2022).  Besides, measuring the effectiveness of these policies is essential with the requirement of diversity in data and methods to ensure a multidimensional observation is provided (Billé et al., 2018; Romão & Saito, 2017). These studies provide the policymaker with extensive observations related to the macroeconomic environment and then improve their strategies. Notwithstanding, such research is not popular yet in Vietnam. 
Figure 1 shows the tourism economy appearing in all 63 provinces of Vietnam (in 2015 and 2019). A similar custom natural break was observed in 2015 and 2019, with tourism revenue distributed across 63 provinces at different levels, exhibiting a high disparity among neighboring provinces. However, in comparison to 2015, the revenue in 2019 demonstrated rapid growth in all 63 provinces. As a contribution to enrich this literature and fill the research gap in both practice and literature, the author considers the context of Vietnam by working on the following research questions (1) Is the growth of tourism revenue in Vietnam's 63 provinces spatially dependent?  (2) What elements are most actively increasing tourism-related revenue?  and (3) In the last five years of research, has the government's work on administrative reform and business environment helped the tourism economy grow significantly?
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	Figure 1: Tourism revenue of the 63 provinces in 2015 and 2019
Source: Collected from the websites of 63 provinces' tourism department
             Constructed from Geoda software



This study specifically focuses on tourism supply and spatial econometric models. The observed variables representing tourism supply include: (1) tourism infrastructure (the number of hotels), (2) tourism resource value by the proxy expressed the ability to attract tourists (the number of tourists and their movements), and (3) macroeconomic policy to improve tourist’s products and service, namely, the level of attracting FDI, the provincial competitiveness index – PCI[footnoteRef:1]. Spatial regression methods have been developed to reduce the bias and inefficiencies of the OLS model, by considering the characteristics of the geographic data to improve the reliability of the models. Basically, spatial regression handles the above problems by including spatial factors directly into the computational model. In this study, the author applies two weighting matrices with the aim to select the model that best fits Vietnam's data in the period 2015-2019. The outcomes describe the state of the tourism economy of 63 provinces and discuss whether there is a spatial relationship between these provinces. Practically, there is a dearth of studies regarding applying the spatial model in the tourism sector in Vietnam. Furthermore, using PCI in insights studies for tourism development strategies is not prevalent. Research results support policy-makers and stakeholders in perfect regional development strategy in the future.  [1:  The Provincial Competitiveness Index (PCI) has been implemented by the Vietnam Federation of Trade and Industry (VCCI) with the support of the United States Agency for International Development (USAID) in Vietnam from 2006 to the present. The index measures and evaluates the quality of economic governance, the degree of convenience and friendliness of the business environment, and the administrative reform efforts of the governments at the province level, thereby promoting the development of the private sector. A province is considered to have good governance when it has (1) A transparent business environment and open business information (Transparency), (2) Low informal charges (Informal charges), (3) Time to inspect, examine, and implement regulations and administrative procedures quickly (Time cost); (4) The provincial government is dynamic and creative in solving problems for businesses (Proactive of leader); (5) Services to support business development, high quality (Business support policy), and (6) Good labor training policy (Labor policy)] 

2. Theoretical background and literature review
2.1 Theoretical background
This present study is based on macroeconomic theory and policy. Macroeconomics theory-related research provides a better understanding of the effect of economic growth, business cycles, unemployment, inflation, and international trade among others on the variation and development of the study object (Andolfatto, 2008; Chari & Kehoe, 2006). The focus of macroeconomic theory is on how the government affects the total demand for the creation of goods and services. In other words, the government intervenes in economic phenomena by launching policies that regulate or encourage the accomplishment of specific objectives (Chen et al., 2023). An effective operation of the economy as a whole is the main aim of macroeconomic policy. This success also includes the creation of jobs, wealth and improved living standards (Samans, 2024).
The tourism industry is particularly sensitive to the impacts of country-specific risks, namely, political and economic risks, global economic policy uncertainty, and also macroeconomic factors (Irani et al., 2022). Diverse research with macroeconomic theory and macroeconomic policy will support the tourism industry in perfecting its strategy and risk management (Besana & Bagnasco, 2014; Dwyer et al., 2000).
[bookmark: _Hlk166442392]Macroeconomic models are found in empirical studies including simple theoretical models (IS-LM model, Mundell–Fleming model, Slow model), empirical forecasting models, computable general equilibrium models, dynamic stochastic general equilibrium models, and agent-based computational macroeconomic models. In this study, the author applies the agent-based computational macroeconomic model to investigate to observe how factors from the macro environment impact tourism revenue (Ruebeck & Tassier, 2021; Tesfatsion, 2003).
2.2 Tourism development
The growth of tourism and its key role in economic development
The development of tourism emerges as a phenomenon and positively changes many economies (Zurub, Ionescu, and Constantin, 2015; Asif Khan et al., 2020). The benesfits from tourism can be confirmed including increased employment, income for locals, quality of infrastructure and public services, reduced mass migration, distances between regions, inequality, etc ( Bilen et al., 2015; Eyuboglu & Eyuboglu, 2019). 
Analysing the increase in tourism revenue is the method to gauge how well tourism is growing or how important it is to the overall economy (Akbar & Yang, 2021), and its contribution to GDP over the years (Cárdenas-García, Sánchez-Rivero, and Pulido-Fernández, 2013; Gao, Xu, and Zhang, 2021), and the positive spillover of tourism economy to other economic sectors in the country (Puah et al., 2018; Nooripoor et al., 2021).
Tourism revenue increases from tourism supply meeting tourism demand and tourism supply is always in a state of high quality, attractive, unique, and reaches the trend. Looking for solutions to drive tourism revenue growth, many authors observe both elements of demand and supply in tourism (Camilleri, 2018; Huzeima & Salia, 2020), some authors focus on the demand side (Ann & Lago, 2017; Dogru et al., 2019), and others focus on supply-side (Huang, 2018; Ahmadimanesh, Paydar, and Asadi-Gangraj, 2019). This empirical study bridges the theoretical research gap of tourism supply.

2.3 Tourism supply
Tourism supply is the totality of tourism goods and services offered to the market to satisfy the needs of tourists (Dolnicar, Crouch & Long, 2010; Camilleri, 2018). The research by Smith (1988) strengthens the foundation for defining tourism supply. This definition's main advantage is conceptualizing and measring tourism in a way consistent with other economic activity sectors. The findings assist researchers and stakeholders in the tourist sector in approaching a more precise and visualized definition, as well as support policy-makers in enhancing the tourism supply's quality.
Elements of tourism supply and macroeconomic policy to improve tourist’s products and service
Tourism resources include natural and humanities (Ferrario, 2016; Anwar Khan et al., 2020). Apart from infrastructure, policy conditions, enabling environment, and tourism resources are key determinants of tourism performance. Tourism resources create the attraction and uniqueness of the destination and attract visitors, for example, culinary tourism in Canada (Smith & Honggen, 2008), medical tourism in Malaysia (H. K. Lee & Fernando, 2015), dental tourism in Iran (Ahmadimanesh, Paydar, and Asadi-Gangraj, 2019) and Hungary (Zoltan and Maggi, 2010), rural tourism in China, Japan, Hungary (Dai et al., 2017; Kóródi & Dávid, 2019; Ohe & Ohe, 2020). Vietnam's remarkable cultural tourism is becoming more well-known. The above studies all gather data on annual visitor growth to assess the attractiveness of tourism resources and the capacity to exploit tourism products in those nations. Therefore, the number of tourists will serve as a proxy variable representing the worth of tourism resources and how appealing they are. Government bodies and travel agencies are always researching the elements and solutions to raise the standard of the tourist supply. Plans and strategies need to work together with benchmarking and draw from other nations' experiences to reach the most effective ones (Baggio, 2018; Spenceley, 2012). 
Tourism infrastructure is the entire tourist construction to satisfy the needs of tourists such as hotels, restaurants, amusement parks, shops, parks, electricity and water systems, roads, etc. Numerous studies take “Hotel” as a proxy for this observation (Xu and Gursoy, 2014; Palang and Tippayawong, 2019).
Macroeconomic policy to improve tourist products and services explain the ability to build a diverse tourism service system for all types of visitors and the number of visitors at each tourist time. Service capacity is a combination of labor, infrastructure, and the diversity of products and services (Matijova et al., 2019; Palang & Tippayawong, 2019; Pullman & Rodgers, 2010). The quality and diversity of services are the goals and achievements of macroeconomic policy (Dwyer et al., 2000; Irani et al., 2022). Besides, in order to have an international standards service system to serve and attract tourists, it requires a large initial investment capital. Some studies combine observations of government spending and Foreign Direct Investment (FDI) capital to measure responsiveness in tourism (Işik, 2015; Fauzel, 2020). Additionally, the government makes a lot of effort to enhance public services and the business environment to entice enterprises to participate in tourism activities and make them more appealing and efficient. Recently, research on the role of the government in the tourism economy has focused more on policy-making, quality of public administration, elimination of corruption, etc towards improving competitiveness in all business activities (Akama, 2002; Kubickova & Campbell, 2018). Furthermore, Zadeh Bazargani and Kiliç (2021) based on data from 147 countries across the world, prove that competitiveness in tourism currently is the vital engine, that creates unique and competitive advantages for these nations. Due to the availability of data in Vietnam, FDI and the Competitiveness Index will be chosen as proxies for the observation of macroeconomic policy in this present study. 
The ability to utilize tourism resources and develop a system of tourism services obviously influences a tourist destination's brand and reputation, as well as its capacity to generate revenue from tourism. The experiences of some leading tourism development countries in ASEAN and East Asia have highlighted several important strategies. Based on the characteristics of the tourism industry, Thailand builds a system of mechanisms and policies, which is integrated, interdisciplinary, inter-regional, and highly globalised nature (Pholphirul et al., 2021; Fakfare, Lee, and Han, 2022). In China, the government plays a pivotal role in driving tourism development (Shahzad et al., 2017; Li, Mi, and Zhang, 2020). Japan places a high value on capital investments that lay the necessary material and technical foundations for tourism development. The government assists the tourism sector in resolving several administrative issues, including costs, language barriers, and procedures (Niccoló Comerio & Pacicco, 2020; Romão & Saito, 2017). In Vietnam, according to the long-run development strategy, to improve the competitiveness of the tourism industry, or to increase the tourism revenue, the leading role must belong to the government (Thang, 2019). Therefore, this is a special topic that attracts the attention of many researchers. Many studies measured the growth of tourism revenue and the factors that play a decisive role in the sustainable growth of tourism but not including the competitiveness index or the effectiveness of government in the management. Develop on the theoretical background, the author investigates to what extent all the observed variables of tourism supply, namely, tourists, hotels, movements, population, and macroeconomic policy such as FDI in the tourism sector, transparency, time cost, informal charge, proactivity, business support policy, and labor policy have a positive impact on tourism revenue.

3. Methodology and Data
3.1 Methodology
Spatial panel regression
A spatial econometric model is a linear regression model including spatial interaction analysis (Kelejian & Piras, 2017). In its extension, spatial panels refer to data containing time series observations of a number of spatial units (postcodes, cities, regions, states, countries, etc., in this study, the spatial unit is the 63 provinces of Vietnam). Panel data supports extended modeling capabilities compared to a single-equation cross-sectional setup. It is often more informative and reduces collinearity between variables. The panel data model provides more degrees of freedom, thus increasing efficiency in estimation. Additionally, panel data is advantageous in identifying complex behavioral hypotheses, including effects that cannot be resolved with purely cross-sectional data (Elhorst, 2017).
When spatial dependence is detected between study areas, spatial regression models are next used to determine the effect of spatial correlation including Spatial Error Model (SEM), Spatial autoregressive (SAR), and Spatial autoregressive combined (SAC) (Elhorst, 2017; Güris & Aydın, 2022).
SAR models, which is seen as the most popular spatial model specification, in which the spatial dependencies of the error term, or the dependent variable, are directly modeled in the regression equation (Anselin, 1988; Anselin & Arribas-Bel, 2013).

where  is the dependent variable,  is independent variables,  represents the autoregressive that reflect the strengh of the spatial dependencies between the elements of the dependent variable via the logistic function for binary dependent variables,  is contiguity matrix,  is regressive coefficient, and  is unobservable error term.
The SEM model was first introduced by Cliff and Oden (1982), afterward is improved by (Anselin, 1988). The model describes the correlation between spatially collected data with the sense that the dependent variable in locality  can be affected by neighboring localities. SEM model allows spatial correlation to take place in the error fraction.The SEM is defined as:


where  is random error; : spatial autocorrelation coefficient; : spatial structure in error ; error after excluding spatial correlation.
There are models containing one type or two types of spatial interaction effects are known under different designations and abbreviations: (1) the spatial autoregressive (SAR) model containing the endogenous interaction effect , (2) the spatial error model (SEM) containing the interaction effect (correlated effect) among the error terms , (3) the spatial autoregressive combined (SAC) model containing both  and , also known as the SARAR or Cliff-Ord type spatial mode (Kelejian & Prucha, 1998).



Space weight matrix
The spatial weight matrix plays an important role in spatial econometric analysis and incorporates spatial dependence into the research model (Berliner, 2001; Ricardo, Brasília, and Estatística, 2018; Ullah and Giles, 2020). In this matrix,  is the number of space units, the spatial weight matrix () is asymmetric (), with the element at position ,  is . The value  is called as the spatial weight for each pair of positions i, j determines the correlation between two localities ( and ). And the convention that the elements lying on the principal diagonal of the weight matrix is zero, then  . In this study, two method of space weight matrix are used:
(1) [bookmark: _Hlk103937991]The haversine formula is used for finding the distance between two points on a sphere if the latitude and longitude for both these points are known. This study uses Haversine distance. The Haversine formula is as follows Drukker et al. (2013):  
 
 is the average radius of Earth (6,371.009 km)
 is 
 is 
 is 
 is 
 and  are the longitude point  and point , 
 and  are the longitude point  and point , 

(2) An inverse-distance spatial-weighting matrix is composed of weights that are inversely related to the distances between the units. The First Law of Geography highlights that everything has a relationship in various ways, and the closers always have a more special connection. The formula is:

where  is the distance between two neighbor provinces ( and ),  is the Euclidean distance between provinces.

3.2 Tourism development on spatial regression
Spatial econometrics is the field where spatial analysis and econometrics intersect (Consonni et al., 1978). Spatial econometrics is an improvement of traditional econometrics, where theoretical modeling involves interactions between different entities or data observations that are not truly independent. Therefore, spatially autocorrelated combined models or neighborhood effects can be estimated using spatial econometric methods. These models have currently been applied frequently in studies on regional economic growth (Yang, 2012; Gunter, Önder, and Zekan 2020; Tian, Yang, and Jiang, 2022).
In many tourist studies, relationships of dependency are analysed (Zhang, 2009; Yang and Wong, 2012; Yang and Fik, 2014; Romão and Saito, 2017). The outcomes of dynamic panel data analysis may bring about previously unconsidered complexities in the tourism industry. Here, it is applied to more thoroughly analyse the intricate relationships and the dynamic elements of the industry (Gallego, Rodríguez-Serrano, and Casanueva, 2018). In an empirical study with data from 35 cities in China for the period 2003-2012, Liu et al. (2017) use panel data and spatial regression models to find the spatial interdependence between development tourism and the livability of the local community. Karimi, Khezri, and Razzaghi (2022) find the spatial dependence of the 39 countries of the Middle East and Africa in terms of political conflict and tourist attraction. The tourism industry has positive effects on inclusive growth and sustainable development, according to a 34 European country spatial panel data analysis of the relationship between tourism and income inequality (Akarsu, 2021). The abundance of resources is not a factor that enhances competitiveness among 237 European regions from 2004 to 2011. The driving force found and having a positive impact on tourism development is the development from the vicinity, or in other words, the spillover effect (Romão, Guerreiro, and Rodrigues, 2017).
Spatial regression model is a new approach in research in Vietnam, which has appeared in a few studies on economic behavior and corruption. This study develops from Sĩ and Bằng (2020)  by gathering new observed variables such as FDI, CPI, and two ways of weight spatial matrix.


3.3 Data collection
The 63 provinces data are gathered from 2015 to 2019. The detail is shown in Table 1, where the definition,  the form, and the source of each variable are listed. Data is taken natural logarithm to achieve stability before being included in the model.
Table 1. Variable and definition
	
	Variable
	Definition of variable

	
	Dependent
	

	1
	Tourism revenue (lnTR)
	Revenue from the tourism industry of 63 provinces

	
	Explanatory
	

	1
	Number of accommodations (lnHotel)
	A number of accommodations in the tourism industry of 63 provinces

	2
	Number of tourists (lnTour)
	A number of tourists travel to 63 provinces

	3
	Number of movements (lnMove)
	Number of passengers moving by each 63 provinces

	4
	Foreign direct investment (lnFDI)
	Foreign direct investment capital into 63 provinces

	5
	Population (lnPop)
	The population of 63 provinces

	6
	Transparency (lnTrans)
	A transparent business environment and equitable business information

	7
	Time costs (lnTC)
	…has limited time requirements for bureaucratic procedures and inspections

	8
	Informal charges (lnIC)
	Minimal informal charges

	9
	Proactivity (lnProac)
	Proactive and creative provincial leadership in solving problems for enterprises

	10
	Business Support Policy (lnBSP)
	Developed and high-quality business support services

	11
	Labor Policy (lnLP)
	Sound labor training policies



· Tourism revenue, Tourists, Hotel, Movement are gathered from General Statistic Office of Vietnam:  https://www.gso.gov.vn/en 
· FDI is gathered from Foreign Direct Investment of Vietnam: https://vietnaminvest.gov.vn/en
· Transparency, Informal charge, Time costs, Proactive, Business support policy, Labor policy are gathered from Vietnam Chamber of Commerce and Industry (VCCI):  https://pcivietnam.vn/en 
· Processed data by Stata 17.0


4. Results and Discussion
Firstly, the space weight matrix is calculated. Results from Haversine and row standardized distance inverse matrix are presented in Table 2. Haversine matrix explains that the closest distance between two provinces is 4.2 km (0.0006593  6371), and the furthest distance between two provinces is 408 km (0.0639937  6371). Row standardized distance inverse matrix presents the centroids of the two closest provinces lying within 5.7 kilometers of each other (1/0.1749347), while the two most distant provinces are 531 kilometers apart (1/0.0019827). In general, the outcomes from the two matrix approaches are not much different.

Table 2. Summary of spatial-weighting
	Matrix
	Haversine
	Row standardized distance inverse matrix

	Dimensions
	63 x 63
	63 x 63

	Stored at
	63 x 63
	63 x 63

	Min
	0
	0

	Min>0
	.0006593
	.0019827

	Mean
	.0036818
	.015873

	Max
	.0639937
	.1749347


The outcomes of the regression models are presented in Table 3. First, Model 1 (Random-effected - not taking into account spatial correlation) finds two factors that have the most positive impact on tourism revenue growth including Tourists and Time costs. To illustrate, a 1% rise in Tourists and Time costs will result in a 0.94% and 1.11% increase in Tourism revenue, respectively. Likewise, Tourism revenue grows by 0.36% and 0.33%, respectively, with a 1% increase in Hotel and Movement. In contrast, some observed variables that report negative effects on Tourism revenue are FDI, Pop, Informal charges, Proactive, and Labor policy. Quite unexpectedly, in response to a 1% increase in Informal charge, Proactive, and Labor policy points, Tourism revenue fell by 0.83%, 0.70%, and 0.65%, respectively. 1% Population growth leads to a 0.44% decrease in Tourism revenue, and finally, the growth of FDI also reduces Tourism revenue to a lesser extent than the variables mentioned above. This random effect model explains 79% of the variation in Tourism revenue during the study period. However,  is known as the intraclass correlation, the value of  = 0.701 explains that approximately 70.1% of the variance is due to differences across panels. More specifically, the higher  coefficients denote a stronger magnitude of the correlation between variables. In this case, spatial regression is used to fix this error and provide a more reliable outcome (Anselin, 2017; Saputro et al., 2019).
Next, spatial regression models SAR, SEM, and SAC with two spatial matrices, namely, haversine and row standardized distance inverse matrix are performed. The findings confirm that there is a spatial correlation in the SAR and SAC regression model with the Haversine spatial matrix, and the SAC model with the row standardized distance inverse spatial matrix. And, the model that gives the best results is SAC with haversine matrix, where spatial-rho at 1% and  is 77.3%.
Initially, the models provide results that are not too different, which strengthens the reliability of model selection and data processing techniques. In the SAR model, there are four factors that positively affect the growth of Tourism revenue including Tourist, Hotel, Movement, and Time costs. The sole factor that is detrimental to Tourism revenue is Pop. 
Table 3. Models estimation
	Variable
	Model 1

	Model 2
	Model 3

	
	
	SAR panel
	SEM panel
	SAC panel
	SAR panel
	SEM panel
	SAC panel

	lnTourist
	0.957***
(0.053)
	0.939***
(0.051)
	0.955***
((0.051)
	0.931***
(0.052)
	0.943***
(0.051)
	0.950***
(0.051)
	0.929***
(0.052)

	lnHotel
	0.362***
(0.058)
	0.397***
(0.058)
	0.393***
(0.057)
	0.372***
(0.059)
	0.396***
(0.058)
	0.399***
(0.058)
	0.374***
(0.059)

	lnMov
	0.302***
(0.041)
	0.269***
(0.039)
	0.272***
(0.037)
	0.285***
(0.040)
	0.278***
(0.039)
	0.277***
(0.037)
	0.287***
(0.040)

	lnPop
	-0.448***
(0.057)
	-0.512***
(0.052)
	-0.519***
(0.051)
	0.500***
(0.054)
	-0.519***
(0.052)
	-0.523***
(0.052)
	-0.492***
((0.054)

	lnFDI
	-0.028*
(0.015)
	-0.012
(0.013)
	-0.014
(0.013)
	-0.019
(0.013)
	-0.014
(0.013)
	-0.015
(0.013)
	-0.018
(0.014)

	lnTransp
	-0.381
(0.458)
	0.265
(0.459)
	0.360
(0.466)
	-0.280
(0.417)
	0.267
(0.463)
	0.327
(0.466)
	-0.250
(0.429)

	lnTC
	1.112***
(0.372)
	0.957***
(0.340)
	0.998***
(0.340)
	0.868**
(0.341)
	0.961***
(0.343)
	0.998***
(0.341)
	0.793**
(0.342)

	lnIC
	-0.840***
(0.277)
	-0.209
(0.282)
	-0.226
(0.284)
	-0.627**
(0.262)
	-0.228
(0.284)
	-0.230
(0.285)
	-0.570**
(0.280)

	lnProac
	-0.701***
(0.220)
	-0.146
(0.222)
	-0.112
(0.220)
	-0.472**
((0.202)
	-0.139
(0.223)
	-0.109
(0.223)
	-0.468**
(0.210)

	lnBSP
	-0.329
(0.283)
	0.294
(0.375)
	0.326
(0.375)
	-0.376
(0.285)
	0.327
(0.378)
	0.340
(0.376)
	-0.3194
(0.320)

	lnLP
	-.656*
(0.381)
	0.506
0.478)
	0.527
(0.480)
	-0.485
(0.399)
	0.456
(0.480)
	0.504
(0.483)
	-0.43758
(0.431)

	Constant
	9.574***
(1.206)
	
	
	
	
	
	

	
	0.596
	
	
	
	
	
	

	
	0.389
	
	
	
	
	
	

	
	0.702
	
	
	
	
	
	

	Spatial 
	
	-1.318**
(0.667)
	
	
	-0.166
(0.162)
	
	

	Variance 
	
	0.106***
(0.008)
	
	
	0.107***
(0.008)
	
	

	Spatial 
	
	
	-1.855
(1.205)
	
	
	-0.349
(0.300)
	

	Variance 
	
	
	0.106***
(0.008)
	
	
	0.106***
(0.008)
	

	Spatial 
	
	
	
	-2.301***
(0.749)
	
	
	-0.479***
(0.183)

	Spatial 
	
	
	
	1.167
(0.841)
	
	
	0.398*
(0.226)

	Variance 
	
	
	
	0.137***
(0.008)
	
	
	0.138***
(0.008)

	R-squared
	0.793
	0.780
	0.776
	0.773
	0.786
	0.776
	0.788


legend: * <0.10; **  <0.05; ***  <0.01. Number in the parentheses is standard error; Model 1 is Random-effects GLS regression. Model 2 is Spatial regression with Space weight matrix: Haversine. Model 3 is Spatial regression with Space weight matrix: Row standardized distance inverse matrix

 
In the SAC model, which includes both spatial autoregressive () and spatial error parameter (), is confirmed to be the best fit after verifying related parameters. The spatial value is 2.3 at the 1% confidence level, which is explained as a 1% increase in the revenue of one province resulting in a 2.37% decrease in the Tourism revenue of the neighboring provinces. The findings of the SAC model are different from those of the SAR model, and the causes driving the variation of each province's tourism revenue are italicized in Table 3. Specifically, the factors that positively affect Tourism revenue include Tourists, Hotel, Movement, and Time costs. Tourism revenue climbed by 0.93% and 0.86% as a result of an increase in the number of Tourists and Time costs of 1%. Likewise, the positive influence of Hotel and Movement on Tourism revenue is 0.37% and 0.28%, respectively. Factors that are detrimental to Tourism revenue include Pop, Informal charge, and Proactive. A 1% increase in Informal charges and Proactive scores resulted in a 0.62% and 0.42% decrease in Tourism revenue. Thus, streamlining the management apparatus, and improving public administration capacity aim to improve competitiveness and service system and responsiveness from the government has not been successful in improving the tourism revenue. Vietnam's population is aging, the government has loosened regulations on the birth rate. Population growth affects the number of workers and the spending pressure on households. Factors of family income and expenditure that affect the decision to travel (Bernini & Cracolici, 2015; Sung et al., 2016).
To short conclude, firstly, tourism activities in the provinces of Vietnam have not yet linked and supported each other's development. The attraction of this province leads to the "slack status" of the neighboring province. In other words, the ability to create the attractiveness of tourism products and services and the administrative capacity of provinces leads to differences in tourism revenue. That is confirmed as the reason for the inequality gap in tourism revenue between provinces. Secondly, the factors directly related to Tourism supply are Tourist, Hotel, Movement, and Time cost, which have shown an important role in improving tourism economic efficiency. The remaining two factors of competitiveness, which have created a warning for policymakers, are Informal charges and Proactive of leader, due to their negative impact on Vietnam's tourism revenue growth in the period 2015-2019. 
Theoretical implication
First, this study applies some types of spatial regression, including SAR, SEM, and SAC. Spatial regression is not yet widely known in Vietnam, in particular, to investigate spatial impacts in Tourism revenue. Moreover, the author uses two methods of the weight matrix to determine which model is most effective in the spatial context of Vietnam. The continuity matrix – Queen is found to be popular in spatial regression studies in Vietnam so far. To illustrate, Sĩ and Bằng (2020) investigated the spillover effect in tourism revenue of 63 provinces, Tran (2017) tested the convergence of GDP among provinces in Vietnam by spatial regression method, and Quang Cảnh and Chính (2020) revealed the spatially dependent on corruption in Vietnam. The selection of the matrix comes from the author's desire for a multi-dimensional picture of the results between the regression models. This study looks for the model that gives the most reliable results by checking two spatial weighting matrices simultaneously, which has not been applied in any research in Vietnam to date.
Second, the model has the appearance of variables related to the competitiveness of the management levels (province level) for the first time. Vietnam's PCI dashboard has been built since 2006, notwithstanding, promoting the role of this data set by the government has not been widely spread. Preliminary research indicates that research in Vietnam using this data is very few and focuses on investigating corrupt behavior and the quality of economic governance. Thus, in the field of tourism, this is a gap theory that calls for more diverse research. On the other hand, also, this is the first study to synthesize many observations related to Tourism supply. The results will be complementary to Tourism demand studies for perfecting the sustainable development strategy in the next stages.
Practical implication 
Different results in the two spatial weighting matrices led to different SAR, SEM, and SAC regression model results. With the Haversine spatial matrix, the spatial correlation is found between the 63 provinces in the SAR and SAC models. Based on the reliability of the observed variables and spatial , both at 1%, the SAC model was determined to be the most appropriate in the Vietnamese context in the period 2015-2019.
The study assesses the significance of factors that impact how effectively the tourism supply is provided. Importantly, which examines the function of government for the first time through observation of management-level competition. As a result, the factors that have a positive influence on the growth of tourism revenue include Tourists, Hotels, Movement, and Time costs. 
As stated above, the number of tourists represents the attractiveness of Vietnam's tourism, the efficiency in the strategy of the government, and that of in the combination of stakeholders in the tourism economy. The impressive growth of tourists over the last 5 years of the study also reinforces this result. Also, revenue from accommodation demonstrates that the heavy investment in upgrading tourism infrastructure is well meeting the needs of visitors. Good quality infrastructure duets with the attractiveness of arrivals and increasing of the frequency of travel and spending demand on additional services. All make up the dynamism of the tourism industry. A very impressive effort from the government is to reduce the level of "red tape" in public administration leading to an active and attractive economic operating environment. Elimination of Time costs has had a significant effect on the tourism industry, with an increase of 0.86% in tourism revenue. Tourism enterprises easily participate in the economic environment since they are not delayed by administrative procedures for an extended time, therefore waiting charges are also no longer an issue.
The factors that negatively affect tourism revenue are population and two observed variables related to the province's competitiveness including informal charges and proactive. The initial hypothesis posed with the discussion is that all observed variables have a positive role in promoting tourism revenue. The government's purpose in improving the PCI is to encourage inclusive economic growth and competition in a fair and transparent.  However, this study proved that some of the solutions by the governance did not lead to a positive effect on the tourism revenue during the study period. An increase in the informal charges score indicates that the costs incurred for administrative procedures or costs related to business activities are reduced. Similarly, the proactive leader scores of all 63 provinces have also increased gradually over five years. This study reveals a contradiction in creating a competitive environment but inefficient in revenue-generating of the tourism industry. Whether the “informal interests” of the stakeholders play an integral role in economic performance, this issue will be a research direction in the future. 
Vietnam's tourism development strategy focuses on regional linkages. They aim to link the provinces that are close to each other to form a tour-route system. The key purposes are creating a diversity of tourism products and supporting development together. This helps to avoid the single situation of some provinces, lack of connection, and not reaching the development experience from the remaining provinces. This study proves that these are current issues in Vietnam. Spatial regression reveals that there is a spatial correlation between provinces. Specifically, when the tourism revenue of one province increases by 1%, the revenue of the surrounding provinces will decrease by 2.3%. From Figure 1, it is obvious to confirm that not many provinces in Vietnam achieve high levels of revenue. These provinces scatter across the country, and surrounding provinces also show uneven revenue levels. This proves that Vietnam's tourism revenue is concentrated in a few famous destinations on the global map, namely, Ho Chi Minh City, Hanoi capital, Danang, Haiphong, Hue, etc. And, the province's success in tourism does not promote the role of positive spillover to the surrounding localities. This is a serious warning for policy-makers.  
In summary, the development of Vietnam's tourism in the study period is mainly based on tourism resources and infrastructure. 19 in 63 provinces have a fairly high to high tourism income in 2019 according to the hierarchy of Figure 1. Thus, less than half of Vietnam's potential for tourism is now being effectively utilised. Considering that just 50% of the province is currently running efficiently, this 5-year tourism development rate is excellent. Therefore, if the development of tourist-related products is more successful in the remaining provinces, it will be a very powerful force for the growth of Vietnam's tourism industry.
Policy recommendations
Heading to better performance future strategies are proposed. First, the tourism sector should maintain the consistency of service quality at tourist destinations, and research global and regional tourist trends in order to update and innovate growth plans (Klein & Şener, 2023; Malamud & Zucchi, 2019). The government should focus on improving the quality of governance and continue to promote the effectiveness of administrative reform (S. Ullah et al., 2023). In addition, the government should improve the policy related to supporting and lubricating the participation of the private sector in the tourism economy due to the positive influence of FDI in the tourism economy is not found in this study. The government also needs to support and develop marketing strategies for localities that have tourism potential but have not been recognised on social media (Guerreiro et al., 2019). To support lagging provinces, the government should make plans to transfer or attract high-quality human resources to these provinces. In addition, holding scientific seminars is essential to discuss, share and choose suitable strategies and tactics for each province. In some provinces that have strengths in other economic sectors, they should make linkages between sectors. For instance, combining agriculture and tourism to create rural tourism products, or coordinating between medicine and tourism to develop health care tourism.  To expand capital for economic activities, it is essential to boost investment attraction. However, in order to prevent "foreigners" from monopolising the market, it is necessary to determine the share market of locals. Last but not least, it involves assessing network densities between provinces and creating plans to improve the connection for these provinces which is also discussed in the research of Yang and Wong (2012), Romão and Saito (2017), and Santos and Vieira (2020).

5. Conclusion
One of the key strategies of the Vietnamese government in the last 10 years is to focus on regional linkable. In addition, the government strives to improve competitiveness by creating a fair, transparent, and dynamic governance environment. Unexpectedly, both strategies are not effective for tourism revenue. The study found spatial influence on tourism revenue of 63 provinces of Vietnam but in negative effect. Nature offers fair incentives in Vietnam. Practically, the success of the development also accounts for other factors related to infrastructure, governance, and competitiveness. Vietnam's tourism revenue mainly gathers from the attractiveness of resources, the operating capacity of tourist facilities, and tourist spending during their trips. 19 in 63 provinces have a fairly high to high tourism income, thus, less than half of Vietnam's potential for tourism is now being effectively utilized. Some of the solutions by the governance to raise the level of competitiveness did not lead to a positive effect on the tourism revenue during the study period 2015-2019.
The novelty of the topic can be seen as a limitation. Due to the short study period, and the new observed variables, the findings need more insight studies to consolidate. Furthermore, SAR, SEM, and SAC models are nonflexible, these data can be developed with more flexible models such as SLX and SDEM to better measure spatial dependence as well as the spatial influence between independent variables. However, the data speaks out a sensitive trait in economic activity, offering a foundation for more in-depth future research. The tourism sector has been put on hold since 2020 as a result of the Covid-19 pandemic hitting.  So far, it is moving into a time of healing and renewal. Will "non-transparent elements" still play a "role" in fostering economic development during the current economic recovery, whether in the tourism industry or any other sector of the economy? This question is longing to be answered in order to compare it with the efforts of the government in raising its role in economic activity, in improving locals' and enterprises' trust, and the practical effectiveness of government work in increasing the competitiveness of management levels in Vietnam. These will be great lessons that neighboring countries can learn from and hedge against their own situations.
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