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Abstract 

This study empirically examines the influence of tourism development, renewable energy and 

green finance (GF) on high-quality economic development. Using data from 33 years of data in 

China from 1990 to 2022, this study applies Gregory Hansen analysis to investigate the 

relationships between tourism development (TD), renewable energy (RE), green finance, and high-

quality economic development (HQED), and accepts a Spatial auto regressive. This study 

demonstrates that tourism development plays a crucial role in promoting high-quality economic 

growth by positively impacting all three of its components. Moreover, the utilization of renewable 

energy further enhances the beneficial influence of green finance on the promotion of superior 

economic growth (EG), while also impacting the correlation between foreign direct 

investment (FDI) and superior economic growth. Our study suggests three policy 

recommendations for policymakers based on these findings. These recommendations include 

strengthening the integration of tourism development with GF, establishing an environmental 

disclosure framework to oversee local governments in enhancing the effectiveness of GF, and 

implementing medium- and long-term favorable policies as an external intervention strategy to 

encourage green finance in the private sector. 
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1. Introduction 

High-quality economic development is wide ideology which incorporated sustainability, inclusive 

growth considering the well-being of society and environment. (Ruocco et al., 2023) reported that 

this idea integrates the technological innovation and adoption enhance the education with equal 

distribution of benefits. Priority is given to enhancing the quality of life through access to 

healthcare, education, and clean environments. The ability to adapt to financial shocks and 

effective management practices contribute to stability and sustained performance. By focusing on 

these viewpoints, a high-caliber financial development results in a stable, sustainable, and 

prosperous future for all members of society. Tourism sector has undergone substantial 

development in the past few years. More precisely, the tourism industry's share of the worldwide 

Gross Domestic Product (GDP) has significantly increased in the past few decades. The tourism 

sector has become a vital tool for achieving sustained EG in numerous nations. The tourism sector 

not only makes a substantial impact to the GDP, but also has a vital role in creating jobs, reducing 

poverty, promoting income equality, boosting the demand for goods and services, generating extra 

tax revenues, and increasing foreign exchange assets for governments. Therefore, all these criteria 
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are essential in guaranteeing the sustained economic expansion of any nation. Many countries are 

adopting different policies to attain their aims in response to the increasing trend of globalization 

and the possibility for economic expansion. One effective strategy they are implementing is the 

promotion of tourism. This notion is supported by various empirical studies (Riahi et al., 2017) 

that illustrate the vital significance of the tourism sector in promoting economic development in 

both advanced and emerging economies globally. Prior studies have recognized inbound tourism 

as a type of export because it has the capacity to create foreign exchange earnings, just like other 

exported items. The revenues might be used to pay for the expenses associated with purchasing 

the imported capital goods, which are unquestionably vital elements in the making process. The 

authors presented the "tourism-led growth hypothesis" by referencing the international 

trade literature, namely the "export-led growth hypothesis" (Steg et al., 2015). The export-led 

growth theory suggests that the size of exports has a vital role in supporting EG. However, in 

recent years, experts have proposed that enhancing economic growth depends not only on the 

volume of exports, but also on the level of income created by a country's exports. An investigation 

by (Öberg et al., 2022) analyzed the influence of a nation's export revenue level on its EG. The 

results indicated that enhancing the range of exported goods has a positive influence on EG. 

According to (Tong et al., 2020), the key element of economic prosperity is not the volume of 

exports, but rather the degree of revenue generated by a country's exports. Current research places 

emphasis on the "income level of a country's export baskets" rather than the "quantity of exports". 

Amidst the changing global climate, there is a growing focus on the need to balance economic 

growth and environmental protection. After the Industrial Revolution, people exploited natural 

resources to obtain more materials for manufacture to meet their personal needs. Nevertheless, this 

practice has led to an upsurge in environmental pollution and climate change, which has had a 

substantial influence on human productivity and quality of life. The importance of human 

existence has attracted much examination, and people are actively pursuing a sustainable path that 

balances economic advancement with environmental conservation. Tourism has become a 

vital industry for attaining synchronized development, while also managing the inherent conflicts 

that accompany it. With the expansion of the global economy, there is a gradual rise in individuals' 

inclination towards travel and recreational pursuits. As a result, tourism has become a crucial 

sector in the economies of all countries globally. The exponential growth of the tourism industry 

entails the negative consequences of heightened human activities, burden on social services, and 

escalated energy requirements. In addition, it results in several environmental problems and 

substantial carbon emissions (Tawiah et al., 2021). The research report by the United Nations 

World Tourism Organization (UNWTO) indicates that the total carbon emissions from global 

tourism amounted to 1.3 billion tons in 2005. It further highlights that tourism is responsible for 

contributing to climate warming at an average rate of 10 %. Based on the data, the carbon 

emissions of the tourism sector are forecasted to increase by 152 % by the year 2035. Found that 

tourism carbon emissions will contribute to an 188 % increase in the greenhouse effect. Several 

studies have consistently shown that the tourism industry cannot be categorized as a low energy 

consumption sector. Due to the tourism industry's dependence on a favorable environment, the use 

of traditional fossil energy sources results in substantial social expenses. More precisely, the 

pollution caused by burning fossil fuels impedes the advancement of the tourism industry. RE 

sources provide a viable alternative for the tourism industry. The energy intensity of the tourism 

business is quite low, and the energy demand can be satisfactorily fulfilled by multiple small-scale 

RE initiatives. Therefore, the tourism sector is the most suitable contender for being the leading 

industry in embracing RE sources. RE is crucial for tourism companies to reduce energy 

consumption, improve efficiency, mitigate pollution, and attain sustainable development. 

Furthermore, it is an essential requirement for the implementation of a circular economy in the 

tourism sector. Therefore, the use of sustainable energy sources in the tourism industry has 

attracted considerable academic attention. There is a correlation between the tourism industry and 
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global climate change. Therefore, it is crucial to consider the negative repercussions that arise from 

the progress of tourism. The fulfillment of sustainable development goals necessitates the 

identification of the most suitable trajectory for the expansion of tourism and the resolution of 

conflicting issues (Bide et al., 2022). The RE industry necessitates a substantial capital investment 

due to the higher expenses linked to the infrastructure, initiation, and operation of RE projects in 

comparison to fossil fuels. (Viguier et al., 2021) states that the financial sector can accelerate the 

advancement of RE. To be more specific, equity capital is more appropriate for new technology 

efforts, whereas bank finance is better suited for large-scale enterprises. Moreover, the 

advancement of the RE sector, which depends on both equity and debt funding, experiences a 

substantial boost in sophisticated financial markets. The financial market is essential for allocating 

funds to the RE sector. In current years, China has been implementing comprehensive reforms and 

raising the level of openness in its financial system. This has had a significant and dynamic effect 

on the expansion of the RE industry. Therefore, it is crucial to examine the connection among REC 

and financial market expansion, specifically the influence of FD on REC, as it has a substantial 

effect on the expansion of the RE industry. According to (Samanta et al., 2024), the introduction 

of FDI is one of the means that is considered to be among the most essential ways involved. Since 

a considerable amount of time ago, China has been actively introducing foreign investment, and 

the scope of this attempt is similarly swiftly expanding. This has been going on for quite some 

time. According to the United States dollar, China became the country that received the highest 

amount of foreign investment in the globe in 2014. The total sum reached $119.6 billion, making 

China the nation that received the most international investment. Although the increase in foreign 

investment has been a big contributor to China's economic progress, it is essential to keep in mind 

that rapid economic expansion does not inevitably accompany high-quality development. In 

addition, to demonstrate the potential importance of educational quality, we plot the enrollment 

rates in secondary education alongside a statistic that quantifies the level of educational excellence 

in each country. This study contributes to the existing literature as fellows; the study primarily 

focuses on China to assess the trade-off between tourism development (TD), RE, and green 

financing by measuring HQED. This choice is based on China's prominent position in HQED, as 

well as the arguments provided earlier. The existing study explores the impact of TD and RE on 

HQED within this context. Additionally, it explores the influence of GF on HQED. Moreover, the 

study assesses the influence of FDI, and educational development on HQED. This study also 

examines the concept of the Sustainable development theory, offering a valuable understanding of 

the correlation between concerning factors and its effect on the HQED. This highlights the 

importance of TD, RE, and GF, demonstrating their ability to upsurge development and foster 

economic growth without causing environmental damage. The methodology uses time 

series estimators along with Gregory Hansen regime shift approximations to accurately 

incorporate a gradual structural transition in empirical modeling. This study aims to determine the 

optimal approach for countries to achieve HQED through TD, RE, and GF. Furthermore, the study 

utilizes Spatial based approaches to accurately consider the gradual changes in both TD and HQED 

in the empirical investigation. To summarize, the policy framework presented in this study is 

specifically tailored to achieve the objectives stated in SDGs 7 and 8. 

 

2. Review of literature 

2.1. Tourism development and high-quality economic development 

There are four approaches in the subject of tourist literature that can be employed to observe the 

connection between tourism and EG: The tourism-led growth hypothesis asserts that tourism 

serves as the primary catalyst for economic expansion. On the other hand, the conservation 

hypothesis proposes that expansion results in a rise in tourism. The feedback hypothesis posits a 

reciprocal relationship between tourism and EG. Finally, the neutrality hypothesis posits that there 

is no significant causal connection between the two. However, there is a lack of consensus 
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regarding the influence of tourism on EG (Iwińska et al., 2021). Most panel data studies undertaken 

in Mediterranean nations have shown the strength of the tourism-led growth argument. The study 

conducted by (Winkler et al., 2013) employed panel cointegration methods, specifically the 

Johansen-Fisher, Kao, and Pedroni tests, to investigate the long-term connection between tourism 

and EG in seven Mediterranean countries (Cyprus, France, Greece, Italy, Spain, Tunisia, and 

Turkey) from 1980 to 2007. The study's findings suggest that tourism has a positive influence on 

EG. In their study, (Almeida et al., 2021) used the Fully Modified Ordinary Least Square (FMOLS) 

approach to analyze the connection between tourism and EG in samples from both the 

Organization for Economic Co-operation and Development (OECD) and non-OECD countries. 

Their research shows that tourism (TRM) has a positive effect on EG in both categories of 

countries. Moreover, the utilization of the Vector Error Correction Mechanism (VECM) in the 

causality test demonstrates that tourism promotes economic growth in the OECD sample. 

Nevertheless, within the non-OECD sample, there is a reciprocal connection between TRM and 

EG. Furthermore, presents compelling evidence of a one-way correlation between TRM and EG 

in Haiti. Similarly, a study undertaken by (Y. Pan et al., 2019) observed the influence of TRM on 

the EG in 134 countries between 1970 and 2007. The study's findings suggest that TRM has a 

positive and lasting impact on economic growth. The study investigated the causal link between 

TRM and EG in a panel data set of 21 nations in the Mediterranean region, encompassing African, 

Asian, and European countries. The study employed the methodology outlined and examined data 

from the time frame spanning 1998 to 2011. The empirical evidence indicates that there is a mutual 

connection among the variables of European and Asian countries. However, the research findings 

suggest that there is no discernible link between tourism and economic development in a specific 

set of African countries. Analyzing data from 19 Island countries between 1990 and 2007, (Garcia 

et al., 2014) has assessed the influence of TRM on economic growth. The empirical results 

obtained by the Generalized Method of Moments (GMM) specify a positive association between 

TRM and EG. The researchers performed a cross-sectional analysis on 167 nations to investigate 

the influence of TRM on EG. Their finding suggests that TRM exerts a more pronounced positive 

impact on EG in highly globalized nations as opposed to less globalized ones. Examine the 

economic consequences of international tourism, a significant factor in promoting economic 

prosperity and progress. A study has examined the influence of TRM on the EG of 24 nations in 

the MENA region between 2001 and 2009. The results prove that TRM has a positive impact on 

EG. Employed a quantile-on-quantile model to analyze the impact of TRM on EG in the top 10 

tourist destinations during the first quarter of 1990 and the fourth quarter of 2015. The study 

demonstrate that tourism has a positive and substantial influence on the economic progress of a 

collection of countries, namely China, France, Germany, Italy, Mexico, Russia, Spain, Turkey, the 

United Kingdom, and the United States. A recent study conducted has confirmed that TRM has a 

substantial positive impact on EG in several developed and developing economies worldwide. 

(Abeysekera et al., 2016) has also examined the issue of over tourism. Nevertheless, our paper 

aims to independently observe the impact of TRM quality on both EG and the environment. Future 

research attempts should include the perception of over tourism in their studies. 

 

2.2. Renewable energy consumption & high-quality economic development 

The correlation between the utilization of renewable energy (RE) and the expansion of the 

economy has garnered considerable interest from environmental economists and policymakers 

globally in the current energy literature. Consequently, numerous researches have investigated this 

correlation through the utilization of three distinct types of datasets: time-series, panel, and cross-

country analyses. However, the empirical findings from past research vary across different 

countries and can be ascribed to four possible factors. Initially, the utilization of sustainable energy 

results in a favorable consequence, whereas any decrease in its usage would have a substantial and 

adverse effect on economic expansion (Mahmood et al., 2020). The growth hypothesis posits that 
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the adoption of RE sources results in economic expansion. Moreover, the conservation hypothesis 

posits that there is a one-way causal connection between economic growth and the utilization of 

RE. Hence, any reduction or increase in energy use will not affect EG. The feedback hypothesis 

suggests that there is a mutually influential connection among the use of RE and EG. The 

widespread adoption of RE would greatly stimulate economic growth, while conversely leading to 

the opposite effect. Moreover, the neutrality hypothesis illustrates the autonomy of these two 

variables. Most of the present energy literature has analyzed the relationship between the adoption 

of RE and economic expansion, resulting in diverse empirical conclusions across various nations. 

For example, (Taylor et al., 2014) discovered through empirical investigation that there exists a 

direct relationship between per capita income and the utilization of RE in 18 developing countries. 

Based on his empirical investigation, he discovered that for each 1 % upsurge in per capita income, 

there is a concomitant 3.5 % rise in the utilization of RE. Furthermore, present evidence that the 

use of RE makes a substantial contribution to EG. In a study directed by (Mushafiq & Prusak, 

2023), it was discovered that increasing the consumption of RE by 1 % results in a 0.219 % 

increase in economic growth. They noted a reciprocal correlation between economic growth and 

the adoption of RE. Highlighted that the use of RE has a beneficial impact on the EG of 85 

countries. Found in a recent study that the use of RE has a substantial and advantageous impact on 

the economic growth of important developing market economies. The panel causality technique 

used demonstrated that the consumption of RE does not have a substantial impact on EG. (J. Pan 

et al., 2023) have discovered comparable outcomes within the framework of G20 economies. 

However, discovered that the utilization of biomass energy had a noteworthy and advantageous 

impact on the economic advancement in a collection of G7 nations. Xin-gang et al. [39] discovered 

that the utilization of RE derived from biomass plays a role in fostering economic development in 

51 nations located in Sub-Saharan Africa. Discovered empirical proof indicating that the utilization 

of RE between 1990 and 2009 had a substantial and advantageous impact on the economic 

expansion of the European Union (EU). Proved that the use of RE is the main element of EG in 

42 developed economies. David, a 19-year-old individual, identified a positive influence of RE on 

the economic advancement of 22 nations within the Organization for Economic Cooperation and 

Development (OECD).(Lambert et al., 2022) have empirically proven that the use of RE has a 

positive and statistically significant impact on EG. Therefore, their statistical analysis offered 

further validation of the presence of a mutual connection among the use of RE and economic 

progress within the framework of 20 OECD countries. (Ashraf et al., 2022) have also discovered 

comparable outcomes in a study encompassing 20 OECD nations, while have found similar 

outcomes in a study covering 6 American economies. 

 

2.3. Green finance & high-quality economic development 

Green financing arises from the necessity to enhance the industrial structure. It is distinguished by 

its specific investment strategy that gives priority to environmentally friendly industries. Assert 

that green financing has a crucial impact on supporting and conforming to domestic environmental 

laws and policies, as well as promoting innovation inside businesses. Found that the advancement 

of green financing has a positive regulatory impact on enhancing environmental regulations related 

to company technology innovation. The study conducted by (Xie et al., 2021)shows that green 

credit plays a crucial role in endorsing the expansion of environmentally friendly innovations in 

companies. Discovered that the impact of GF is contingent upon environmental legislation and 

research and development (R&D) spending. Additionally, they noted discrepancies in these 

impacts among various sectors and geographical areas. States that GF is now at a low level and 

the green policy adopted in the fiscal sector has not significantly affected GF. In their study. 

presented evidence of the beneficial impacts of GF on economic structure, innovation, and 

development. Additionally, it emphasizes the significance of GF in fostering sustainable economic 

growth that is environmentally beneficial. Nevertheless, the study concluded that GF has a 
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negligible effect on economic efficiency. (Ertimi et al., 2021)discovered in his research that GF 

and carbon trading systems are crucial in the early stages of adopting policies aimed at 

achieving carbon neutrality. These policies seek to allocate resources and employ financial 

leverage in support of low-carbon green activities. 

 

2.4. FDI & high-quality economic development 

Many scholars have analyzed the positive and negative effects of FDI on economic development, 

in accordance with the pollution halo theory and pollution haven hypothesis. The pollution halo 

hypothesis posits that FDI can incentivize the advancement and implementation of energy-

conserving and environmentally friendly technologies. Moreover, FDI has the potential to improve 

the effectiveness of resource utilization by facilitating the transfer of technology, as demonstrated 

by studies such as (Kuckshinrichs et al., 2017). The pollution haven hypothesis posits that strict 

environmental restrictions in developed nations may compel certain polluting companies to move 

to developing countries with less stringent environmental standards. Various research has verified 

this. Based on quarterly information from 1999 to 2008, found that FDI had a negative impact 

on total factor productivity in Malaysia. FDI is a complex phenomenon that has both good and 

negative impacts on environmental regulation and economic growth, leading to intricate 

implications. The behavior of FDI has been greatly impacted by environmental legislation. 

Tightening environmental rules are expected to hinder FDI and perhaps restrict the entry of foreign 

firms. On the other hand, environmental regulation can help to attract enterprises that are 

environmentally benign and improve the ability of foreign-invested companies to innovate. 

 

2.5. Educational development & high-quality economic development 

The literature originated from studies employing a cross-sectional design. Conducted two early 

studies that employed Ordinary Least Squares (OLS) and Instrumental Variables (IV) to establish 

a positive link between literacy and economic growth. (Al-Absi & Al-Batati, 2020)establishes 

using ordinary least squares (OLS) regression that there exists a positive association between the 

rise of per capita GDP and both enrollment and literacy rates. Conversely, there is a negative 

association with student-teacher ratios. Employ Ordinary Least Squares (OLS) regression in their 

research and find a favorable impact on economic growth resulting from higher enrollment rates. 

In addition, they discover that there is a positive correlation between enrollments in engineering 

and growth, while there is a negative correlation between enrollments in law and growth. Suggest 

that enrollment rates have a positive effect on per-capita GDP growth, using Extreme Bounds 

Analysis (EBA). In a similar manner, employ Ordinary Least Squares (OLS) to illustrate that the 

proportion of the working-age population attending secondary school similarly positively impacts 

GDP growth. employ ordinary least squares (OLS) regression analysis and determine that there is 

no discernible effect of human capital on per capita growth. establish, using regression tree 

analysis, that an increase in the share of the working-age population attending secondary school 

positively affects GDP growth. Nevertheless, this phenomenon is only observed in the category of 

nations with intermediate income and low levels of human capital, as well as in the group of 

countries with high income. Furthermore, discovered, employing both ordinary least squares 

(OLS) and instrumental variable (IV) techniques, that there was a beneficial effect of test results 

on the growth of GDP per worker. Nevertheless, this correlation does not apply to literacy and 

enrollment rates, as well as student-teacher ratios. used the 3-stage least squares (3SLS) approach 

to establish a positive association between per capita growth rates and enrollment rates. Also 

establish this connection by using ordinary least squares (OLS) and considering schooling years 

as the variable. Contrarily discover that the duration of education has an insignificant effect on 

growth when employing ordinary least squares (OLS) regression. Temple, on the other hand, 

uncovers a positive impact of education on development using the least trimmed squares method 

(Chen et al., 2024). 
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3. Data and methodology 

To achieve high-quality economic development, the prevailing study integrated tourism 

development, renewable energy, green financing, foreign direct investment, and educational 

development. For this objective, a time-series dataset was arranged (1990–2022) for Chinese 

economy. It is acknowledged that recreational activities enhances the human involvement in his 

job and productivity, that's why international and local tourism in spreading (Ahakwa et al., 2024). 

No doubt increased in tourism influence the housing sector, food and transportation, need for 

energy and financing to preserve the environment (Gou et al., 2022). Therefore, tourism spot 

should be financed and facilitated with renewable or green energy so that the natural scenery can 

be maintain for long lasting (Hilson et al., 2022). Thus, tourism destinations should be facilitated 

with green energy, via green financing and FDI or providing offering and incentives to maintain 

the environmental quality to achieve HQED. Moreover, Sustainable Development Goals such as 

7 and 8 should be align with the sustainability and development. Academia and researchers 

introduce many theory to spotlight the complex integration between the concerning factors and 

HQED but Sustainable development approach is more suitable in this perspective. 

In sustainable tourism, adopting eco-friendly mechanisms and accountable management of natural 

resources, natural sites, and heritage sites. So, to achieve high-quality economic development it is 

necessary to adopt energy transition to lower the environmental degradation, via financing the 

green technological projects to curb the emission and maintain the environmental quality. Besides 

FDI creates employment opportunities in the renewable and tourism sector. While considering the 

above discussed aspects in the perspective of sustainable development theory, we can acquire the 

HQED also endorsing environmental and social concerns. The empirical specification serves as 

the foundation for the study's analysis, relying on a pre-existing practical model. Table 1 provides 

a concise overview of the variables. 

Table 1. Complete description of factors. 

Acronyms Factor Detail Source 

HQED High quality economic 

development 

GDP per capita, PPP (current international $) WDI 

TD Tourism development International tourism, number of arrivals WDI 

RE Renewable energy 

consumption 

Renewable energy consumption (% of total final 

energy consumption) 

WDI 

GF Green Finance ATM user per 1000 WDI 

FDI FDI Foreign direct investment, net inflows (% of GDP) WDI 

ED Educational 

development 

Educational attainment, at least bachelor's or 

equivalent, population 25+, total (%) (cumulative) 

WDI 

The theoretical concept also emphasizes the significance of allocating funds towards research and 

development of renewable energy, green financing, and technology as crucial factors to consider 

in attaining high-quality economic growth. The following is an expression for the model: 

HQED
it
= 𝛃it + 𝛌𝟏TDit + 𝛌𝟐𝐑𝐄𝐢𝐭 + 𝛌𝟑GFit + 𝛌𝟒FDIit + 𝛌𝟓EDit + 𝛈it                (1) 

The following is rephrased to use a formal tone: The abbreviations "HQED" signifies high-quality 

economic development, "TD" represents tourism development, "RE" signifies renewable energy, 

"GF" denotes green financing, "FDI" defines foreign direct investment, and "ED" represents 

educational development. Furthermore, "t" represents time and "η" signifies white noise. 
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Prior to conducting the study, unit root tests were used to confirm the existence of a mean of zero 

and a constant variance. The Augmented Dickey-Fuller test (ADF) was used, which considers lag 

effects in an autoregressive way, making it appropriate for data that may show autocorrelation. 

The ADF test is used to ascertain the stationarity of a time series by comparing the test statistic 

with critical values. 

𝚫𝐔𝐭 = 𝛅𝟎 + 𝛌𝐔𝐭−𝟏 + ∑ 𝛃𝐢𝚫𝐔𝐭−𝟏
𝛒
𝐢=𝟏 + 𝛆𝐭              (2) 

𝚫𝐔𝐭 = 𝛃𝟎 + 𝐓+ 𝛃𝐔𝐭−𝟏 + ∑ 𝛃𝐢𝚫𝐔𝐭−𝟏
𝛒
𝐢=𝟏 + 𝛆𝐭         (3) 

 

In order to assess the power of replacement of original data about 1000 replacement, a bootstrap 

unit root is employed, introduced by (Sovacool & Griffiths, 2020). Specifically, let β⌢ be the 

cumulative distribution function of a standard normal random variable, β⌢ be the nominal 

size, φ⌢(φ) be the empirical size associated with nominal size φ, and β⌢(φ) be the empirical 

unadjusted power associated with nominal size a. We estimate the adjusted power associated with 

nominal size φ by 

 

𝐚𝐝𝐣𝐮𝐬𝐭𝐞𝐝 − 𝐩𝐨𝐰𝐞𝐫 = 𝛃(𝛃−𝟏(𝛌⌢(𝛗)) − 𝛃−𝟏(𝛗⌢(𝛗)) + 𝛃−𝟏(𝛗))        (4) 

 

In literature adjusted power is estimated such as adjusted−power=λ⌢(β⌢−1(φ)). The Gregory 

Hansen test is employed to evaluate the sustained association between variables [76], as it 

accurately takes into consideration any interruptions in the data, which can be mathematically 

expressed as. 

 

𝐇𝐐𝐄𝐃𝐭 = 𝛃𝟎 + 𝛌(𝐃) + 𝛌𝟏𝐓𝐃𝐭 + 𝛌𝟐𝐑𝐄𝐭 + 𝛌𝟑𝐆𝐅𝐭 + 𝛌𝟒𝐅𝐃𝐈𝐭 + 𝛌𝟓𝐄𝐃𝐭 +𝛗. 𝐭 + 𝛈𝐭        (5) 

This study employs a distinct methodology that leads to dependable and precise outcomes, known 

as ARDL model (Laing & Pinto, 2023), expressed as. 

 

CAN𝐭 = 𝛍 + ∑ 𝛋𝟏𝐢CAN𝐭−𝐢
𝐧
𝐢=𝟏 + ∑ 𝛋𝟐𝐢GDP𝐭−𝐢

𝐦
𝐢=𝟎 + ∑ 𝛋𝟑𝐢GRE𝐭−𝐢

𝐤
𝐢=𝟎 + ∑ 𝛋𝟒𝐢TEC𝐭−𝐢

𝐥
𝐢=𝟎 +

∑ 𝛋𝟓𝐢ENT𝐭−𝐢
𝐜
𝐢=𝟎 + ∑ 𝛋𝟔𝐢GIN𝐭−𝐢

𝐜
𝐢=𝟎 + 𝛈           (6) 

 

The canonical correlation seeks the linear combination of two sets of factors XX and XY, which 

maximize the correlation which is reported as. 

𝐮 = aTX; 𝐮 = 𝐚𝐓𝐗forXX,and𝐯 = bTX; 𝐯 = 𝐛𝐓𝐗.       (7) 

 

4. Empirical findings 

Priorly study introduces the trend of each parameters including TD, RE, GF, FDI, and ED to 

imprison the HQED in the Chinese economy. Fig chronically picturized the study parameters to 

spotlight the historical trend and participation in actualize the HQED. 

 

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/autocorrelation
https://www.sciencedirect.com/science/article/pii/S2405844024100011#bib76
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Fig. 1. Trend of concerning of study Factors. 

After that study adopted the descriptive analysis, to heighten the core characteristics of study 

factors to measure the normal distribution. The segment of central tendency (i.e., mean, min, & 

max) and deviation from means emphasize and lie in the thumb rule (±2). Further the components 

of Spread of data (Skewness & Kurtosis) affirm the normality of the data because their values are 

in respective thumb rule (±3 for Skewness & ±10 for Kurtosis). Moreover, Jarque-Bera (JB) also 

validated the normality of the data, Subsequently, descriptive analysis is the favor of the study as 

reported in Table 2. 

Table 2. Summary statistics. 

Parameters Mean Min Max SD Skewness Kurtosis JB 

HQED 8.626 6.889 10.072 0.961 −0.225 1.755 2.483 

TD 18.22 16.354 18.906 0.658 −1.237 3.614 9.210 

RE 2.952 2.428 3.524 0.402 0.175 1.340 4.075 

GF 3.745 3.415 4.017 0.182 −0.201 1.761 2.402 

FDI 1.004 −0.124 1.790 0.529 −0.634 2.194 3.199 

ED 0.854 −1.747 1.776 0.863 −1.277 4.143 8.731 

It is important to note that unit root should be arbitrate when dealing time series dataset [78]. Thus, 

study apply the augmented Dickey-Fuller (ADF) test which is very common to capture the 

stationarity property of the data. While General Kwiatkowski-Phillips (Schmidt) Shin test 

(GKPSS) Spotify the unit root around the deterministic trend along with the Lee-Strazicich LM 

(LSLM) test unit root test. Which efficiently captures the structural breaks in the data because 

discontinuity can influence the validity of traditional stationery test. The results are reported 

in Table 3. 

Table 3. ADF, GKPSS and LSLM unit root tests. 

Variable AD-Fuller GKPSS 

level Δ level Δ 

HQED −1.560 −3.242*** 3.321*** 2.727*** 

TD −3.192*** −2.101 4.627*** 3.268*** 

RE −0.416 4.410 *** 4.628*** 0.201 

GF −1. 353 −3.548*** 3.284*** 0.392 

FDI −3. 545*** −0. 526 3.286*** 1.614 

ED −1. 467 −3. 412*** 2.136** 0.672 

 

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/normal-density-functions
https://www.sciencedirect.com/science/article/pii/S2405844024100011#tbl2
https://www.sciencedirect.com/science/article/pii/S2405844024100011#bib78
https://www.sciencedirect.com/science/article/pii/S2405844024100011#tbl3
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LSLM 

Variables Minimum test statistic Break Point 1 % level 5 % level 10 % level 

HQED −3.441** 2006–2017 −4.073 −3.563 −3.296 

TD −4.817* 2013–2019 −7.1960 −6.3120 −5.8930 

RE −6.421*** 1998–2012 −7.004 −6.1850 −5.8280 

GF −7.607*** 1999–2014 −6.6910 −6.1520 −5.7980 

FDI −6.141*** 2015–2019 −6.7500 −6.1080 −5.7790 

ED −5.639** 2005–2013 −6.9780 −6.2880 −5.9980 

Note: ***, **, and * denote 1 %, 5 %, and 10 % significance levels, respectively. 

The information (Table 3) discloses that TD and FDI are affirming the alternative hypothesis at 

level while remaining factors such as HQED, RE, GF, ED are stationary at first difference. In the 

perspective of GKPSS unit root, all parameters are denying the null hypothesis i.e., series are non-

stationary. However, LSLM seizure the time laps in all series concisely. The break in data is due 

the earthquake in the China (2006, 2017) (Jinru et al., 2022). While in (2013, 2019), a tension and 

regional concerns declines the TD. Renewable energy consumption fluctuated 1998–2012 due to 

some regional and trade related issues. Further, technological innovation and technology adoption 

hesitation declines the green financing during 1999–2014 (Larissa et al., 2020). 

Additional, more advanced approach bootstrap test, which resample and create numerous false 

time series to simulate the properties of the original data. Variables that display p-values below 

specific significance thresholds suggest the presence of a unit root, implying that they are stable, 

as reported in Table 4. 

Table 4. Bootstrap unit root. 

Variable t-stat Bootstrap value P-value 

HQED −3.312** −2.1119 0.0100 

TD −3.696** −2.9323 0.0560 

RE −3.277** −3.0555 0.0320 

GF −3.751** −2.7036 0.0120 

FDI −4.354** −3.1737 0.0480 

ED −3.937** −3.0854 0.0440 

Note: ***, **, and * denote 1 %, 5 %, and 10 % significance levels, respectively. 

Moreover, lag length criteria employed to measure the suitable number of lag for further estimation 

and to build suitable model for further analysis (McKinley et al., 2023). As reported in Table 5, 

three lags are suitable for the analysis, so study adopting the AIC criteria considering the goodness 

of fit. 
 

https://www.sciencedirect.com/science/article/pii/S2405844024100011#tbl3
https://www.sciencedirect.com/topics/economics-econometrics-and-finance/renewable-energy-consumption
https://www.sciencedirect.com/science/article/pii/S2405844024100011#tbl4
https://www.sciencedirect.com/science/article/pii/S2405844024100011#tbl5
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/goodness-of-fit
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/goodness-of-fit
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Table 5. Lag length test. 

Lag LL LR df p FPE AIC HQIC SBIC 

0 78.589 0    −5.006 −4.918 −4.723 

1 363.788 570.4 36 0 0 −22.192 −21.572 −20.212 

2 499.928 272.28 36 0 0 −29.099 −27.947 −25.421 

3 633.961 268.07* 36 0 0 −35.8594* −34.176* −30.4845* 

Gregory Hansen cointegration incorporated structural break and determines a stable long run 

affiliation among the study factors, the information in Table 6 advocate the long-term affiliation 

with high quality economic development at 1 % significant level. 

Table 6. Gregory-Hansen regime shifts with cointegration. 

Gregory-Hansen Test for Cointegration with Regime Shifts 

Level Empty Cell Empty Cell Empty Cell Asymptotic Critical Values 

 Test stat Break Point Date 0.01 0.05 0.1 

ADF −5.49 28 2017 −5.44 −4.92 −4.69 

Zt −5.46 29 2018 −5.44 −4.92 −4.69 

Za −48.66 29 2018 −57.01 −46.98 −42.49 

Trend 

ADF −6.38 14 2003 −6.05 −5.57 −5.33 

Zt −6.55 14 2003 −6.05 −5.57 −5.33 

Za −67.53 14 2003 −70.27 −59.76 −54.94 

Further, for the linear combination between two sets of factors canonical correlations is employed. 

In the first set of canonical (u1 and v1), HQED, TD, RE have a positive participation to the linear 

consolidation at 1 % level of significance, while in the second set GF and ED also positively 

contribute. While in the second canonical (u2 and v2) TD and RE negatively participate in linear 

combination while GF, ED significant at 1 % level of significance while FDI reveals significance 

at 10 %. Additionally, in the third canonical (u3 and v3) RE and FDI showing significance at 5 %, 

while considering the canonical correlations (0.9954, 0.6905, and 0.5284) values, advocating a 

strong linear affiliation between two sets of parameters, as reported in Table 7. 

Table 7. Test for liner Correlation. 

https://www.sciencedirect.com/science/article/pii/S2405844024100011#tbl6
https://www.sciencedirect.com/science/article/pii/S2405844024100011#tbl7
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 Coefficient Std. err t P > t [95 % conf. interval] 

u1 

HQED 1.138 0.043 26.21 0 1.05 1.227 

TD 0.184 0.047 3.88 0 0.087 0.28 

RE 0.373 0.108 3.45 0.002 0.153 0.594 

v1 

GF 3.283 0.484 6.78 0 2.297 4.27 

FDI −0.196 0.064 −3.06 0.004 −0.327 −0.066 

ED 0.453 0.086 5.29 0 0.279 0.627 

u2 

HQED −0.307 0.474 −0.65 0.522 −1.273 0.659 

TD −2.504 0.517 −4.84 0 −3.558 −1.451 

RE −3.951 1.182 −3.34 0.002 −6.358 −1.544 

v2 

GF 22.428 5.288 4.24 0 11.656 33.2 

FDI 1.333 0.701 1.9 0.066 −0.094 2.76 

ED −4.304 0.935 −4.6 0 −6.208 −2.4 

u3 

HQED −2.134 0.727 −2.93 0.006 −3.615 −0.652 

TD 0.873 0.793 1.1 0.279 −0.743 2.489 

RE −4.597 1.812 −2.54 0.016 −8.289 −0.906 

v3 

GF 15.002 8.111 1.85 0.074 −1.52 31.523 

FDI 3.339 1.074 3.11 0.004 1.15 5.528 

ED −2.086 1.434 −1.45 0.155 −5.006 0.834 

Canonical correlations: 0.9954 0.6905 0.5284    

The analysis of ARDL discloses that all the concerning factors are positive but significantly 

participating at 1 % significance in achieving high quality economic development. While in the 

short run parameters affiliation with HQED is varying but consequently it may conclude that TD, 

RE, GF, FDI and ED are significantly participating in acquiring the HQED in the perspective of 

Chines economy (see Table 8). Numerous work such as (Lau et al., 2023) validates these results. 

Table 8. ARDL results. 

https://www.sciencedirect.com/science/article/pii/S2405844024100011#tbl8
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D.HQED Coefficient Std. err t P > t [95 % conf. interval]  

ADJ 

HQED 

L1. 0.228 0.04 5.66 0.001 0.133 0.323 

Long Run 

TD 0.191 0.052 3.7 0.008 0.313 0.069 

RE 0.654 0.075 8.7 0.000 0.832 0.477 

GF 0.521 0.199 2.61 0.000 3.85 4.792 

FDI 0.619 0.097 6.38 0.000 0.161 0.299 

ED 0.421 0.185 2.27 0.000 3.25 4.632 

Short Run 

HQED 

LD. 0.555 0.228 −2.43 0.045 −1.094 −0.016 

L2D. 0.144 0.125 1.15 0.287 −0.152 0.44 

L3D. −0.269 0.201 −1.34 0.223 −0.745 0.207 

TD 

D1. 0.01 0.008 1.28 0.243 −0.009 0.029 

LD. 0.015 0.018 0.85 0.425 −0.027 0.057 

L2D. −0.039 0.013 −2.93 0.022 −0.071 −0.008 

RE 

D1. −0.102 0.026 −3.91 0.006 −0.163 −0.04 

LD. −0.127 0.059 −2.16 0.068 −0.266 0.012 

L2D. −0.208 0.043 −4.81 0.002 −0.311 −0.106 

L3D. −0.223 0.052 −4.26 0.004 −0.347 −0.099 

GF 

D1. 0.537 0.1 5.35 0.001 0.3 0.775 

LD. 0.988 0.117 8.42 0 0.71 1.265 

L2D. 0.457 0.191 2.39 0.048 0.005 0.908 

FDI 

D1. 0.06 0.01 5.76 0.001 0.036 0.085 

LD. 0.069 0.019 3.68 0.008 0.025 0.114 

L2D. 0.017 0.009 2.01 0.084 −0.003 0.038 
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D.HQED Coefficient Std. err t P > t [95 % conf. interval]  

L3D. 0.05 0.009 5.79 0.001 0.03 0.071 

TD 

D1. 0.021 0.009 1.26 0.239 −0.009 0.029 

LD. 0.015 0.017 0.81 0.421 −0.027 0.057 

L2D. −0.041 0.014 −2.90 0.020 −0.071 −0.008 

_cons 0.632 0.32 1.97 0.089 −0.126 1.39 

R-squared 0.9951  Adj R-squared 0.9795  

The Spatial autoregressive approach unveil that tourism is significantly participating in achieving 

high quality economic development as reported in Table 9, because [88] disclose that TD at 1 % 

is significantly participating in acquiring the HQED. The finding are supported by the work of. 

(Noussan et al., 2021) finds out that not only attracts the domestic but also incentive the foreigner, 

create job opportunities and empower the local society. 

Table 9. Spatial autoregressive model. 

HQED Coefficient Std. err z P > z [95 % conf. interval] 

TD 0.147 0.053 2.79 0.005 0.250 0.044 

RE 0.421 0.099 4.25 0.000 0.615 0.227 

GF 2.527 0.554 4.56 0.000 1.440 3.613 

FDI 0.203 0.059 3.45 0.001 0.318 0.088 

ED 0.412 0.089 4.64 0.000 0.238 0.586 

_cons 2.967 2.796 1.06 0.288 −2.512 8.447 

Renewable energy on contrary, have significantly positive influence on HQED because switching 

from non-renewable to renewable energy reduces the reliance on oil, stimulate the jobs creation in 

the research and development. Moreover, energy transition not only beneficial for the economic 

growth it also positively affect the environmental quality, which is the pressing issue of current 

time. The work of (Uche et al., 2023) reported that green financing assist economies to shift the 

technological innovation, energy transition which enhances the environmental quality, indirectly 

attracts the tourism because of clean environmental and natural calamities. 

 

4.1. Discussion 

On a global scale, the tourism industry is growing, and countries are adopting new strategies, such 

as enhancing the aesthetics of natural areas, to attract both local and international tourists. These 

efforts have a considerable impact on local governments. Furthermore, tourism has a significant 

impact on other sectors such as housing, food, and transportation, while also driving the adoption 

of clean energy and promoting green financing. The present study included the integration of TD, 

renewable energy, GF, foreign direct investment, and educational development. Hence, 

recognizing the significance of TD, renewable energy, and green financing in attaining superior 

economic growth, a collection of time series data on the changes in the economy from 1990 to 

2023 has been gathered. 

https://www.sciencedirect.com/science/article/pii/S2405844024100011#tbl9
https://www.sciencedirect.com/science/article/pii/S2405844024100011#bib88
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/spatial-autoregressive-model
https://www.sciencedirect.com/topics/economics-econometrics-and-finance/intermediate-labor-market
https://www.sciencedirect.com/topics/economics-econometrics-and-finance/environmental-valuation
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The study conducted by (Malacina & Teplov, 2022) demonstrates that tourist development has a 

significant impact on the enhancement of HQED in Thailand. This aligns with the conclusions 

drawn in the Report on economic growth (Rosso et al., 2022), which indicates a substantial 

transformation in various areas of society, such as energy, green financing housing, food, and 

transportation, through the widespread implementation of low-carbon technologies like renewable 

energy. Studies indicate that incorporating green technologies in energy and financing can 

effectively decrease the emission of greenhouse gases, minimize environmental impact, optimize 

land and resource utilization through eco-friendly manufacturing techniques, and support the 

attainment of environmental sustainability, ultimately benefiting the tourism industry. 

Furthermore, the incorporation of eco-friendly products such as sustainable energy and 

environmentally conscious financial practices, along with the implementation of carbon reduction 

and intelligent technology, can help alleviate the negative consequences of economic progress. 

To heighten the importance of this scenario, the discussion will enlighten the possibilities, priory 

needs to enhance the natural spots for the recreational and commercialize to attract the local and 

international tourists, without harming the natural geology and biodiversity. Besides, mandatory 

to enhance the availability and amplified the renewable energy for the preservation of biodiversity, 

conserve the environmental, so that tourists can enjoy the company of nature. It is acknowledged 

that utilization of fossil fuel energy, increased the dangerous gasses emission and totally destroyed 

the natural environment and bio diversity (Arora & Mishra, 2021). 

Additionally, the development of eco-friendly products such as renewable energy and green 

financing as well as the carbon pricing and smart technologies, can help to promote the HQED. 

Previous research and practical applications, such as those conducted, and [99], have provided 

support for this campaign, demonstrating their effectiveness in achieving HQED. Therefore, it is 

crucial to incorporate environmentally friendly technologies into China's goals for innovation. 

Furthermore, by employing more eco-friendly and clean approaches, the development of green 

financing might potentially support research into alternative energy sources. This can lessen 

environmental harm and dependency on fossil fuels. 

In addition, the research discovered that positive changes in renewable energy consumption 

resulted in an increase in HQED, with positive changes having almost double the effect. This 

finding aligns with prior studies conducted by (de Jesus et al., 2021). Given emerging economies’ 

heavy reliance on fossil fuels and limited utilization of RE sources, it is unsurprising that their 

economy is impacted in this manner. Despite emerging economies enormous reserves of natural 

gas, which might mitigate the depletion of oil and coal, the country still relies on importing subpar 

oil exported nations like OPEC, so exacerbating the environmental predicament. Hence, emerging 

economies ought to pursue the diversification of their energy portfolio and enhance its adoption of 

RE sources. This would not only improve its environmental efficiency but also reduce its impact 

biodiversity and environmental degradation. To accomplish this objective, the emerging 

economies should enact efficient regulations such as carbon pricing to control the variations in 

fossil fuel energy levels, as well as promote the use of low-carbon alternatives such as green or 

electric transport. These tactics align with the recommendations of which suggests the adoption of 

carbon pricing and green energy or energy transition to decrease carbon emissions and encourage 

the utilization of RE sources. The findings align with prior studies, including [103], and [104], 

which demonstrate that energy use and transportation are the primary factor that play role in 

destroying the environment of a tourism spot. 

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/geology
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/fossil-fuel
https://www.sciencedirect.com/science/article/pii/S2405844024100011#bib99
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/opec
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/carbon-dioxide-emission
https://www.sciencedirect.com/science/article/pii/S2405844024100011#bib103
https://www.sciencedirect.com/science/article/pii/S2405844024100011#bib104
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Further the green financing which is expanding and encircling many aspects of the economy such 

as environment, development and tourism. Advocates that green financing in the tourism sector 

should be amplified as enhances many related industries such as housing, food and transportation 

and energy. Discloses that developed economies are installing and amplifying the green financing 

in the energy sector and technologies to enhance the environmental quality. The finding revels that 

increase in the green financing will smooth the path to attain HQED. The findings of previous 

studies like are in line with this study results. 

5. Conclusion and policy implications 

This study provides unique insights into the intricate relationship between the development of 

tourism, the use of renewable energy, the financing of environmentally friendly projects, foreign 

direct investment, and the advancement of education, all within the context of Sustainable 

Development Goal 7 and Sustainable Development Goals 8. The study spanned a duration of 

thirty-three years, from 1990 to 2023, with the objective of examining the extent of HQED in 

China. The research emphasizes the significance of TD, renewable energy, green financing, and 

education as crucial components in improving the circumstances for HQED. However, it 

emphasizes the positive impact of renewable energy and green financing on promoting TD, 

ultimately leading to high-quality economic growth. 

The findings suggest that the advancement of TD may face obstacles due to factors such as the 

magnitude of green financing, FDI, and reliance on renewable energy sources. It is essential to 

give priority to incorporating renewable energy sources and adopting GF to encourage durable and 

sustainable tourism growth and HQED. This illustrates that applying measures to encourage the 

progress of tourism and incentivize the adoption of sustainable energy sources will significantly 

impact the achievement of Sustainable Development Goals 7 (ensuring affordable and clean 

energy) and 8 (promoting decent work and economic growth). 

 

5.1. Policy implications 

Policy makers have the primary role of creating and executing an appealing plan to achieve a 

sustainable tourist protocol, enhance infrastructure, and provide support to local governments and 

societies. This conclusion is based on the material given and empirical study. Policy 

recommendations include the incorporation of environmentally sustainable tourist practices, 

enhancing destination management strategies, and fostering community engagement in TD. 

Furthermore, the appeal can be enhanced by including tourism offerings such as eco-tourism and 

cultural tourism. In addition, the effectiveness of green funding for sustainable tourism and 

development can be improved by considering additional facts and data that can help influence 

evidence-based policy design. This strategy is based on the actual conditions on the ground and 

aims to measure the impact of tourism. It also seeks to ensure that tourist development is in line 

with environmental sustainability and promotes high-quality economic growth that benefits local 

communities and social well-being. 

Moreover, the utilization of fossil fuel energy poses a significant threat to the natural environment. 

Therefore, it is imperative to prioritize the transition from non-renewable to renewable energy 

sources in order to attain sustainable and prosperous economic growth. It is recommended to 

finance the installation and expansion of renewable energy sources in order to promote the use of 

clean energy and improve environmental quality, as well as preserve natural landscapes. Moreover, 

providing support to the research and development department can enhance the advancement and 

effectiveness of environmentally friendly technologies. Implementing smart grids and investing in 

infrastructure innovation can generate job prospects. In addition, the utilization of public-private 

partnerships, knowledge exchange, and the implementation of carbon taxes can effectively 

stimulate energy efficiency and the advancement of green technologies. Moreover, providing 

incentives and facilitating local communities to coordinate their efforts towards promoting or 

achieving Sustainable Development Goals such as 7 and 8. 
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