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Abstract

This research aims to study the factors influencing the savings behavior

of Generation Z using primary data collected through questionnaires from a sample
of 420 individuals aged 18-25 years residing in Bangkok and its metropolitan area. The
sampling method employed was purposive sampling. Data analysis involved
hypothesis testing using statical methods such as Pearson correlation, t-test, and
multiple linear regression estimation. The finding revealed that factors positively
affecting the amount of savings included monthly income and financial behavior.
Differences in average monthly savings were observed across groups with varying
professions, monthly income, sources of income from investments, and financial
knowledge score. On the other hand, monthly debt had a negative effect on the
amount of savings. Therefore, the National Savings Fund (NSF) should prioritize and
promote savings among Generation Z, particularly those still in education.
Additionally, the Bank of Thailand (BOT) should enhance fundamental financial
literacy, especially regarding the calculation of compound interest, to encourage

increased savings among Generation Z.

Keywords: Saving; Consumption; Generation Z; Financial skill; Investment
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Abstract

This research article examines halal standards for cattle slaughter and

processing in ASEAN countries, focusing on Malaysia, Indonesia, and Brunei, and
compares Thailand's competitiveness in exporting beef and beef products to these
nations. Halal certification for imports is regulated by government bodies: JAKIM in
Malaysia, BPJPH in Indonesia, and Brunei’s Department of Syariah Affairs. Malaysia’s halal
certification process includes stringent inspections, and Indonesia's UU JPH law mandates
that all products, including imports, must be halal-certified by 2024.

Thailand demonstrates strong competitiveness in beef exports to Malaysia
and Brunei, with RCA values of 1.560 and 5.378, indicating alignment with halal standards.
In contrast, competitiveness in Indonesia is low (RCA 0.036), due to stricter halal

certification and trade barriers. This highlights the need for Thailand to strengthen its
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halal certification system, address regulatory challenges, and adapt to diverse ASEAN

trade requirements to expand its market presence.

Keywords: ASEAN; Halal; Revealed Comparative Advantage (RCA); Muslim;

Beef and Processed Beef

1. Introduction

The central region of Thailand boasts a significant number of cattle

slaughterhouses and meat processing plants. This is due to the region's favorable conditions
for livestock rearing, including ample grazing land and a rich supply of animal feed.
The majority of production and sales take place within the producing provinces and
surrounding areas. This production model, which relies on daily orders, is not cost-effective in
terms of labor and expenses. It represents a day-to-day livelihood rather than a sustainable
business model. Under these circumstances, business owners may struggle to envision a
future in this industry, potentially leading to their closure. Therefore, market expansion is
crucial for these businesses. Domestic demand remains low due to the economic downtum
following the COVID-19 pandemic. As a result, researchers have identified neighboring ASEAN
countries as potential markets for expansion. A study of consumer behavior in ASEAN
countries revealed that 43.23% of the population adheres to Islam, which prohibits pork
consumption and alcohol-based beverages. (The Halal Times, 2025)

These consumers are particularly conscientious in selecting halal-certified
food products that align with Islamic principles. Further examination of the three ASEAN

countries with the largest Muslim populations — Malaysia, Indonesia, and Brunei — indicated
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that 71.8% of their combined population adheres to Islam. Key strategic points before
successfully entering the market on the road to ASEAN Economic Community (AEC)
cooperation: In addition to creating various opportunities for member countries, Thailand
also has many opportunities for trade, investment, and labor mobility. This includes the
export of food products to Muslim-majority member countries such as Malaysia, Indonesia,
and Brunei. (Comell University Library, 2017)

Therefore, the development of entrepreneurs at both the slaughterhouse
and beef processing levels to understand export standards regarding Halal standards is
a preliminary key factor that will enable them to enter the export market to Muslim
countries. In addition, learning from the knowledge and experience of existing exporters,
together with an analysis of Thailand's competitiveness with other countries, will be
an important approach to developing entrepreneurs to promote exports of beef and

processed beef to Muslim countries in ASEAN

2. Research Objectives

1. To examine the Halal standards for cattle slaughter and processing for

export to the Muslim-majority countries of Malaysia, Indonesia, and Brunei within
ASEAN.

2. To analyze Thailand's competitiveness in comparison to other
countries in exporting cattle and processed beef to the Muslim-majority countries of

Malaysia, Indonesia, and Brunei within ASEAN.
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Conceptual Framework

The study examines Halal standards for cattle slaughter and processing in
Indonesia, Brunei Darussalam, Malaysia, and Thailand, focusing on Islamic principles, Halal-
Haram distinctions, Halal business practices, and ethical regulations. A qualitative approach is
used, analyzing documents from both domestic and international sources. Additionally, the
Revealed Comparative Advantage (RCA) index is employed to assess the competitive
advantage of these countries in beef and processed beef exports. The RCA analysis
compares export shares between countries and global averages, determining if a country has
a comparative advantage (RCA > 1), no advantage or disadvantage (RCA = 1), or
a disadvantage (RCA < 1). This method helps identify products in which each country should
specialize, providing insights into trade patterns and international competitiveness. According

to the conceptual framework illustrated in Figure 1.

Export Potential and Competitiveness of Beef and Processed Beef in the Muslim-Majority Countries

of Malaysia, Indonesia, and Brunei within ASEAN

—

\

1.To examine the Halal standards for cattle
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Figure 1 Conceptual Framework

Literature Review

1. Halal Standards and Export Halal Standards Translation

Concepts of Islamic Principles: Islam is a major monotheistic religion
centered on the belief in one God, Allah, with Prophet Muhammad as the final
messenger. Unlike many religions, Islam has no priesthood; imams serve only as prayer
leaders rather than intermediaries. All Muslims follow the same religious obligations and
even figures such as imams or the Grand Mufti are regarded as community leaders, not
clergy.

The meaning of Islam: In Islam, the concept of “peace” (Salam) is central to
faith and has been emphasized since the religion’s inception. Islam teaches that true
peace, both in this world and the hereafter, is achieved by living in full submission to the
will of Allah as revealed through the Prophet Muhammad (peace be upon him). This
encompasses adherence to Sharia, which governs all aspects of life, from personal
worship to social justice.

The Main Pillars of Islam: Islam has two main components: beliefs and
practices.

“Beliefs” The six main beliefs of Islam are: Islam is founded on six core
beliefs. These include belief in one God (Allah), in angels as His messengers, in the
revealed scriptures such as the Torah, Psalms, Gospel, and the Quran, and in all prophets

from Adam to Muhammad. Muslims also believe in the Day of Judgment and the
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afterlife, encompassing Heaven and Hell, as well as in divine decree, affirming that all
events occur according to Allah’s plan.

“Practices” The five main practices of Islam are: Shahadah (declaration of
faith): The five pillars of Islam form the foundation of Muslim life. They include the
Shahadah (declaration of faith in Allah and Muhammad as His messenger), Salah (prayer
five times daily facing Mecca), Zakat (almsgiving to support the poor), Sawm (fasting
during Ramadan), and Hajj (pilgrimage to Mecca at least once in a lifetime if able).
Together, these practices provide the framework for living in accordance with Istamic
teachings.

Istamic Ethics: Islamic ethics, also known as Muslim ethics, refers to the
moral code of conduct expected of Muslims. It encompasses a set of principles and
guidelines that govern a Muslim's behavior in all aspects of life, including thoughts,
words, and actions. Adhering to Islamic ethics is believed to lead to happiness and
fulfillment in both this world and the hereafter.

Islamic ethics, also known as Akhlaqg Islamiyah or Islamic morality,
encompass a set of fundamental principles that guide Muslims towards righteous
conduct and a virtuous life. These principles are derived from the Quran, the Hadith
(sayings and actions of Prophet Muhammad), and the teachings of Islamic scholars.

lhsan, often translated as “excellence” or “perfection of character,”
represents the highest ideal of Islamic ethics. It reflects a profound sense of servitude to
Allah, grounded in constant awareness of His presence and complete devotion to His
will. The Quran affirms, “Indeed, Allah is with those who fear Him and those who do
good deeds (the Muhsinun)” (Quran 16:128). Prophet Muhammad further defined lhsan
as “to worship Allah as if you see Him; even if you do not see Him, He sees you” (Sahih

Bukhari) (The Central Islamic Coundil of Thailand, 2023).

24 | Journal of Economics Maejo University Vol. 5 No. 2 (July - December 2025)



2. Basic Concepts of Halal and Halal Food

Halal () is an Arabic word that means "permissible" or "lawful" in
Islam. In the context of food, halal refers to food that is considered acceptable for
consumption according to Islamic law. Halal food guidelines are based on the
teachings of the Quran and the Hadith, which are the primary sources of Islamic law.

Principles of Halal Food: Halal food allows the consumption of certain
animals, such as cows, sheep, goats, chickens, and many fish and shellfish, while
prohibiting pork, carrion, and animals that die naturally. Slaughtering must be
conducted by a Muslim in a prescribed manner that minimizes suffering and ensures
complete blood drainage. Blood, alcohol, and pork derivatives are strictly forbidden,
while ingredients like gelatin and enzymes require halal verification. To ensure
compliance, halal food must also be safeguarded from cross-contamination through
separate storage, preparation, and cooking facilities.

Halal food is essential for Muslims as both a religious obligation and
an expression of faith, while it is also increasingly valued by non-Muslims for its
focus on animal welfare and ethical production. To ensure compliance, many
countries have established certification bodies that audit production processes
according to Islamic principles. The global halal food industry is expanding
rapidly, driven by the rising Muslim population and growing demand for ethical
and sustainable products. With its large Muslim community and strong agricultural
base, Thailand is well positioned to become a major player in this global market

(The Central Islamic Council of Thailand, 2023).
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3. Revealed Comparative Advantage: RCA

Each country has different economic conditions in terms of natural
resources, capital, and labor. This leads to different production costs and product
quality across countries. It is difficult for a single country to produce all goods
efficiently. Therefore, countries should focus on producing goods based on their
comparative advantages.

The tool used to measure comparative advantage is called the
Revealed Comparative Advantage (RCA) index. Under the assumption that
comparative advantage determines international trade patterns, the RCA index
compares the share of a country's exports of a particular product to the share of
that product's exports in total world exports. It is a bilateral adaptation of the
traditional RCA, commonly called the Bilateral RCA Index or the Revealed
Comparative Advantage with respect to a partner country (Balassa, 1989). The
formula for calculating the RCA index is as follows:

Xij / Xi
Rea = = 0.
Where: RCA is the index of comparative advantage of product j of

country i in country w.
Xij is the value of exports of product j of country i to country w.
Xi is the value of total exports of country i to country w.

Xwj is the import value of product j of country w.

j is the type of product exported
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is the country that exports each type of product.

w is the importing country of each type of product.

4. Related Research Papers

Critically examined the usefulness of RCA (Revealed Comparative
Advantage) measures, noting that while some commonly used indexes may not
fully align with theoretical notions of comparative advantage, they remain
valuable for specific tasks. These include uncovering a country’s fundamental
trade patterns, evaluating the effects of trade barriers across product categories,
and identifying countries that compete closely within a given market. This
perspective demonstrates how RCA serves as a practical tool for bridging
economic theory and applied trade analysis. (French, 2017)

Expanding on its empirical application, competitive trade within the
European Union cluster economies between 2009 and 2018 was analyzed using
Balassa’s RCA index, with findings showing that countries with RCA values greater
than one tend to thrive economically compared to lower-performing competitors.
The study also confirmed that the European economy is structurally driven by
mechanized trade rather than agriculture, thereby underscoring the policy relevance
of RCA in revealing structural strengths and weaknesses in regional economies.
(Adigwe, 2022)

In the Asian context, the comparative advantage of the Thai silk
industry from 2004 to 2013 across major export markets-namely the World,

America, and ASEAN-was examined using RCA. The results revealed that Thailand
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maintained a strong competitive advantage in the ASEAN market, while the
Philippines and Indonesia exhibited greater advantage in the American market.
Notably, Vietnam demonstrated a broad-based advantage with RCA values
exceeding one across all three markets. This study illustrates the applicability of
RCA in examining agricultural and agro-industrial products, offering insights that
can guide both producers and policymakers in shaping strategies for regional and
global competitiveness. (Choknanthakit and Thipbharos, 2016)

Taken together, these studies reaffirm that RCA is not only beneficial
for understanding comparative advantage from both theoretical and empirical
perspectives but also serves as a valuable instrument for agricultural trade
analysis and policymaking. Its ability to identify product-level competitiveness

makes it particularly relevant for guiding trade policy, export promotion strategies,

and economic integration efforts within both regional and global contexts.

3. Research Methodology

1. This study examines Halal standards for cattle slaughter and processing
for export in Indonesia, Brunei Darussalam, Malaysia, and Thailand. The research
encompasses various aspects of Halal knowledge, including Islamic principles, Halal-
Haram distinctions, Halal business practices, regulations, ethics, and specifications. The
study employs a qualitative approach, analyzing a comprehensive collection of

documents from both domestic and international sources.
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2.Revealed Comparative Advantage (RCA) Index: Under the assumption
that comparative advantage determines international trade patterns, the RCA
index compares a country's share of exports of a particular good to its total
exports to the world's share of exports of that good.

The researcher will conduct a revealed comparative advantage (RCA)
analysis. The scope of the study includes Indonesia, Brunei Darussalam, Malaysia,
and Thailand. The researcher will examine the RCA values for beef and processed
beef by analyzing export and import data. The RCA concept is based on the
principle that a country should export a product in a proportion greater than the
world average export proportion if it can produce that product at a lower cost
than other countries. The calculated RCA values will be compared to the world
average of 1. Therefore, the criteria for considering RCA are as follows:

RCA > 1: The country has a comparative advantage in producing and
exporting the product.
RCA = 1: The country has no comparative advantage or disadvantage in
producing and exporting the product.
RCA < 1: The country has a comparative disadvantage in producing and
exporting the product.
The RCA index is a valuable tool for identifying products in which a
country should specialize its production and exports. However, it is a static
measure that does not consider changes in technology, trade policies, or other

factors that could affect a country's comparative advantage.
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4. Research Findings

1. To examine the Halal standards for cattle slaughter and processing
for export to the Muslim-majority countries of Malaysia, Indonesia, and
Brunei within ASEAN.

1.1 Malaysia: The importation of halal products into Malaysia must
comply with the regulations related to halal certification, which are primarily
governed by JAKIM (Jabatan Kemajuan Islam Malaysia) and relevant authorities

involved in the importation process.

Laws and Regulations:

1.1.1 Halal Certification for Imported Goods: Halal products
imported into Malaysia must be certified halal by JAKIM or an agency accredited
by JAKIM. Imported goods must have a halal certificate or a certificate from a
halal authority in the country of origin recognized by JAKIM.

1.1.2 Halal Product Inspection: Imported goods will undergo
inspection by relevant authorities to ensure that they are free from contamination
by non-halal substances (e.g., pork or alcohol) and that the production process
adheres to the required standards.

1.1.3 Enforcement of Laws: If it is found that a trader or
manufacturer cannot present valid halal certification or sells non-halal products,

they will be fined or prosecuted according to the law.
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Note: JAKIM (Jabatan Kemajuan Islam Malaysia) - Malaysia

JAKIM (Department of Islamic Development Malaysia) is a government
agency in Malaysia responsible for the development of Islam and the regulation of
halal standards in the country. It is also tasked with providing halal certification for
various products, particularly in the food, beverage, and related sectors.

Key Responsibilities of JAKIM:

1. Halal Certification of Products: JAKIM issues halal certificates for
products and production processes in Malaysia, ensuring that these products align
with halal principles.

2. Setting Halal Standards: JAKIM establishes halal standards for
domestic products, using MS 1500 as the standard for halal food production.

3. Inspection of Production: JAKIM conducts inspections of
establishments, such as food production factories, to ensure that they comply
with halal principles in their production processes.

4. Promoting Knowledge: JAKIM is also responsible for educating
the public about halal principles and monitoring products in the market.

1.2 Indonesia: The importation of halal products in Indonesia is
regulated by BPJPH (Badan Penyelenggara Jaminan Produk Halal), an agency

responsible for managing the halal certification of various products in the country.
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Laws and Regulations:

1.2.1 Halal Certification by BPJPH: Products imported into Indonesia
must be certified halal by BPJPH. If the product is not certified halal by an
accredited halal authority in the country of origin, it must undergo certification by
BPJPH in Indonesia.

1.2.2 UU JPH (Halal Product Certification Act): This law mandates
that all products sold in Indonesia, including imported goods, must obtain halal
certification by 2024.

1.2.3 Import Inspection: Imported goods must have a halal
certificate from the country of origin or be certified by BPJPH to ensure
compliance with standards.

1.2.4 Enforcement of Laws: Products that falsely claim to be halal or
are not certified according to the law will face penalties as stipulated by regulations.

Note: BPJPH (Badan Penyelenggara Jaminan Produk Halal) - Indonesia

BPJPH (Halal Product Assurance Agency) is a government agency in
Indonesia responsible for managing the halal certification of all products in the
country. BPJPH operates under the Ministry of Religious Affairs of Indonesia and is
tasked with overseeing halal standards in accordance with the Halal Product

Certification Law.
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Key Responsibilities of BPJPH:

1. Halal Certification: BPJPH is responsible for issuing halal
certificates for products in Indonesia, including those imported from abroad.

2. Management of the Certification System: BPJPH manages the
process of halal certification applications, including setting up the procedures for
inspection and certification of halal products.

3. Development of Halal Standards: BPJPH collaborates with MUI
(Majelis Ulama Indonesia) to establish the halal standards that must be followed
in product manufacturing.

4. Compliance Monitoring: BPJPH ensures that imported and
domestically produced products meet halal criteria by conducting regular
inspections to verify compliance.

1.3 Brunei: The importation of halal products in Brunei is regulated
by the Department of Syariah Affairs (Jabatan Hal Ehwal Syariah), which is
responsible for inspecting and certifying halal products.

Laws and Regulations:

1.3.1 Halal Certification from Relevant Authorities: Products
imported into Brunei must be certified halal by Jabatan Hal Ehwal Syariah or an
agency accredited by the Brunei government to ensure that the product aligns

with Islamic principles.
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1.3.2 Halal Product Inspection: Imported products must undergo
inspection, including a review of ingredients and the production process, to
ensure that they are free from contamination by non-halal substances.

1.3.3 Halal Certification Label: Products that pass the inspection will
be issued a halal certificate by the relevant authority, and the halal label or symbol
must be displayed on the product so that consumers can verify its halal status.

1.3.4 Enforcement of Laws: If a product falsely claims to be halal
or violates regulations, it will be subject to fines or legal action according to the law.

Note: Jabatan Hal Ehwal Syariah - Brunei Darussalam

Jabatan Hal Ehwal Syariah (Department of Syariah Affairs) is a
government agency in Brunei responsible for overseeing and regulating Islamic
practices within the country, including the certification of halal products and
ensuring that various goods comply with Islamic principles.

Main Objectives of Jabatan Hal Ehwal Syariah

1. Halal Certification: Jabatan Hal Ehwal Syariah is tasked with
certifying halal products in Brunei, including inspecting imported goods to ensure
they meet halal standards.

2. Establishing Halal Standards: This department sets the standards
and regulations concerning halal products sold in Brunei.

3. Regulating Halal Goods: Jabatan Hal Ehwal Syariah monitors the
production processes of goods within Brunei, as well as imported products, to

ensure they are free from contamination by non-halal substances.
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4. Promoting and Disseminating Knowledge: The agency also
organizes training and educational programs to raise awareness about halal
principles among the Bruneian public.

1.4 Summary of Halal Import Regulations and Standards Comparison

1.4.1 Malaysia: Imported halal products must be certified by JAKIM,
and a thorough inspection is conducted to ensure that the products are free from
contamination by non-halal substances.

1.4.2 Indonesia: Imported products must have halal certification from
BPJPH or be certified by the halal authorities in the exporting country. If no halal
certificate is provided, BPJPH must carry out an inspection.

1.4.3 Brunei: Imported halal goods must be certified by Jabatan Hal
Ehwal Syariah and undergo inspection to ensure they comply with Islamic principles.

In all of these countries, the importation of halal products requires
certification from the relevant authority, along with inspections to ensure the
products are safe and in line with Islamic regulations.

Table 1 Laws and Regulations on Halal Certification

Country Key Laws and Regulations Enforcement

Thailand | - No mandatory halal certification for all | Voluntary system.
products (optional system). Businesses may choose

- Certification is conducted by CICOT whether to apply for

and the Provincial Islamic Committees. halal certification.
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Indonesia | - Law No. 33/2014 mandates that all Mandatory for all food
food and beverage products must and beverage products
obtain halal certification by 2024. sold domestically.

- BPJPH is the agency responsible for

managing the certification system.

Malaysia | - Halal Trade Act and MS 1500:2019 Voluntary for domestic
Standard. products but
- JAKIM is responsible for issuing halal internationally
certification and emphasizes quality recognized as a high
inspection. standard.

Brunei - Halal Certificate and Halal Label Order | Mandatory for all
2005. product categories sold

- Mandatory for all products wishing to | under the halal label.

bear a halal label.

Source: Author’s Analyze

2. To analyze Thailand's competitiveness in comparison to other
countries in exporting cattle and processed beef to the Muslim-majority
countries of Malaysia, Indonesia, and Brunei within ASEAN.

The Revealed Comparative Advantage (RCA) analysis shows that
Malaysia and Brunei Darussalam have RCA values of 1.560 and 5.378, respectively.
This indicates that RCA > 1, meaning that Thailand holds a comparative advantage
in exporting Beef and Beef Products to the Malaysian and Brunei Darussalam

markets. In contrast, Indonesia has an RCA value of 0.036, indicating RCA < 1,
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which means that Thailand does not have a comparative advantage in exporting

Beef and Beef Products to the Indonesian market, as shown in Table 2

Table 2 Import and Export Value and Revealed Comparative Advantage (RCA), 2023

Country (million USD)

Import and Export Value

Brunei
Malaysia Indonesia
Darussalam

Export Value of Beef and Beef Products from
Thailand! 384.800 0.343 14.610
The total export value of Thailand* 76,987 1,106 80,894
The value of imports of beef and beef
products? 900 0.439 1,100
The value of total imports of the country? 280,992 7,612 22,1890
RCA of Thailand* 1.560 5.378 0.036

Source: 'Pasusart New, 2023
2Livestock and Poultry, World Markets and Trade, 2023
3Ministry of Agriculture and Cooperatives, 2024

“Author’s Calculation
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5. Discussion of Research Findings

The Revealed Comparative Advantage (RCA) analysis indicates that
Thailand holds a strong competitive edge in exporting beef and beef products to
Malaysia and Brunei Darussalam, with RCA values of 1.560 and 5.378 respectively.
This advantage stems from Thailand’s strong halal certification standards, high-
quality products, and competitive pricing. In contrast, Thailand faces significant
challenges in Indonesia, where the RCA is only 0.036, largely due to stricter halal
certification requirements and trade barriers. These findings align with previous
studies showing Thailand’s strong performance in some ASEAN markets but
difficulties in more regulated markets like Indonesia. Thailand is well-positioned
in Malaysia and Brunei but must reassess its strategy for Indonesia by improving
halal certification processes, addressing trade barriers, and adapting export
approaches. Such measures will help Thailand better navigate the diverse
regulatory frameworks across ASEAN and enhance its competitiveness in the

region.

6. Recommendation

To enhance Thailand’s beef export competitiveness in Malaysia,

Indonesia, and Brunei, three strategies are key. First, strengthen halal certification
by partnering with credible bodies, especially to meet Indonesia’s strict standards.
Second, adapt to each country’s regulations, improving certification efficiency

and overcoming trade barriers under laws like Indonesia’s UU JPH. Third, invest in
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market research to capture consumer preferences and differentiate products
through quality, price, and halal assurance. Leveraging cost-effectiveness,
consistency, and compliance will build trust and expand market share. Together,
these strategies will reinforce Thailand’s position and policy direction in Muslim-

majority ASEAN markets.
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Abstract

Entrepreneurial activity is a vital component of regional economic
growth, especially in emerging economies. This study, drawing on economic,
demographic, and socio-digital perspectives, investigates the economic and digital
determinants of new business registrations across 78 Thai provinces. Employing a log-
transformed multiple regression model, the analysis explores the influence of gross
provincial product (GPP) per capita, population size, and internet penetration on
entrepreneurial formation. The findings reveal that GPP per capita significantly drives
business creation, while population size is inversely related. Internet penetration exhibits
a positive but statistically insignificant effect. The results underscore the importance of
fostering economic capacity and balanced infrastructure development to stimulate
entrepreneurship in Thailand's diverse provincial landscape, offering insights relevant to

similar emerging contexts.
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1. Introduction

Entrepreneurship serves as a comnerstone for economic dynamism, job

creation, and innovation. In emerging economies like Thailand, understanding the spatial
variation in entrepreneurial activity is crucial to inform equitable development strategies.
Despite robust national growth, regional disparities persist in Thailand, especially in the
distribution of new business ventures. Addressing these discrepancies requires a
nuanced understanding of the economic and infrastructural determinants that shape
entrepreneurial landscapes. This study aims to fill that gap by empirically analyzing how
economic prosperity, demographic factors, and digital infrastructure contribute to new
business registrations at the provincial level. This research adopts interdisciplinary lens,
integrating perspectives from economic geography, development studies, and digital
transformation research to provide a comprehensive understanding of the factors
shaping new business ventures at the sub-national level. The insights derived are
pertinent not only to Thailand but also offer valuable lessons for other emerging
economies grappling with similar challenges of fostering entrepreneurship amidst

regional disparities and evolving digital landscapes.
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2. Research Objectives

1. To investigate the relationship between provincial economic
prosperity (measured by Gross Provincial Product per capita) and the rate of new
business formation in Thailand.

2. To analyze the impact of population size on entrepreneurial activity
across provinces.
3. To examine the role of digital infrastructure, particularly internet

penetration, in influencing new business registrations.

Literature Review
Regional Background of Entrepreneurial Activities in Thailand

1. Northern Thailand (Chiang Mai, Chiang Rai, Lampang, Lamphun)

Northern Thailand is positioning itself as a hub for innovation and creative
economy development, especially under the Northern Economic Corridor framework,
which prioritizes sustainable culture-based industries, digital infrastructure, wellness, and
smart-city initiatives linked to the Bio-Circular-Green (BCG) economic model (OECD, 2021;
Northern Economic Corridor, 2024). Chiang Mai, in particular, has gained recognition as a
UNESCO Creative City, leveraging IT, digital content, handicrafts, and design to enhance
its creative economy (Chiang Mai Creative City, 2024). Entrepreneurial opportunities in
this region are reinforced through advanced agriculture, biotechnology, and “food-for-
the-future” start-ups, which have been highlighted as high-potential clusters requiring
targeted policy support (OECD, 2021).
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2. Northeastern Thailand (Isan / NEEC: Nakhon Ratchasima, Khon Kaen,
Udon Thani, Nong Khai)

The Northeastern region (Isan) is Thailand’s least economically developed
region, with household incomes and per capita GDP well below the national average UICA,
2012). Its entrepreneurial landscape is dominated by traditional agriculture, silk weaving, and
small-scale cottage industries, many of which are supported through the One Tambon One
Product (OTOP) program. OTOP encourages rural villages to create distinctive marketable
goods-from textiles to ceramics and local foods-boosting rural entrepreneurship and linking
it to national and international markets (OTOP, 2023). While large-scale industry remains
limited, agro-industrial ventures, particularly in food processing and sugar, are gradually
expanding in provinces such as Khon Kaen and Nakhon Ratchasima (JICA, 2012).

3. Central Thailand and Bangkok Vicinity

The Central region, anchored by Bangkok, has long been the economic
nucleus of Thailand, concentrating enterprise activity, infrastructure, and investment.
Research has shown since the 1980s that clusters of entrepreneurship along Bangkok and
its surrounding transport arteries serve as engines for national and regional growth (Askew,
2012). More recently, Chachoengsao Province, located within the Eastern Development
Zone, has been designated as part of a Special Economic Zone (SEZ) for clean energy and
electric vehicles (EVs). It is emerging as a hub for entrepreneurial activity in renewable
energy, battery production, and related industries (Chachoengsao Province Report, 2023).

4. Southern Thailand

Entrepreneurial activities in Southern Thailand are increasingly tied to its role
within the Eastern Economic Corridor (EEC) strategy, which promotes innovation-driven
clusters in high-value industries such as digital technologies, aviation, medical innovation,
and biotechnology (Thailand EEC Office, 2023). Its strategic coastal location facilitates

integration with global trade and investment networks, while infrastructure investments
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are positioning the South as a rising hub for technology-driven entrepreneurship and

advanced industrial activities (Thailand EEC Office, 2023).

3. Research Methodology

This study adopts a cross-sectional quantitative design to examine the
economic and digital predictors of new business registrations across 78 Thai provinces.
Relying on official secondary data and multiple regression modeling, the analysis evaluates
structural relationships among regional indicators relevant to entrepreneurship.

Data and Variables

The dependent variable- new business registrations-is sourced from the
Department of Business Development, serving as a formal indicator of entrepreneurial
activity. Independent variables include:

1. GPP per capita: A proxy for regional economic affluence and

infrastructure.

2. Population size: Reflects demographic scale and potential agglomeration

effects.

3. Intemet penetration: Indicates digital infrastructure as the percentage of

residents with internet access.

All data come from the National Statistical Office and provincial reports. Log-
transformations are applied to continuous variables to address skewness and stabilize
variance, while z-score standardization improves coefficient comparability and mitigates

multicollinearity.
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Model Specification

The core model is a multiple linear regression:

Log (1 + Business_Registrations) = Bo + B1log(1 + GPP_per Capita) + B, log(1 +

Population) + Bs Internet_Penetration + €

To improve the suitability of the data for regression analysis, all continuous

variables were transformed using the log(1+x) function. This transformation reduces

skewness, stabilizes variance, retains observations with zero values, and allows

elasticity-based interpretation of coefficients, capturing diminishing marginal effects in

economic relationships. Heteroskedasticity was further assessed through residual-fitted

plots, which suggested non-constant error variance, and confirmed by the Breusch-

Pagan and White tests. Consequently, heteroskedasticity-consistent robust standard

errors (White, 1980) were employed to ensure the reliability of coefficient estimates

and statistical inference.

Table 1: Regression Coefficients Explaining Provincial New Business

Registrations in Thailand

tion

Variable Coefficie | Std. t P>|t| | [0.025 | 0.975]

nt Error
const 9.1596 | 7.9838 1.1473 | 0.2550 | -6.7485 | 25.0677
log GPP 6.5794 0.4890 13.4554 | 0.0000 | 5.6051 | 7.5537
log Population -7.6704 | 0.4191 | -18.3029 | 0.0000 | -8.5054 | -6.8353
Internet_Penetra | 0.1840 0.0228 8.0562 | 0.0000 | 0.1385 | 0.2295

Ordinary Least Squares (OLS) with robust standard errors is used due

to its interpretability and appropriateness for the dataset (n = 78). Model
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assumptions-linearity, independence, and homoscedasticity-are met, with

variance inflation checks confirming acceptable multicollinearity levels.

Design Rationale and Limitations

The cross-sectional approach is suited for assessing structural patterns at a
single point in time but cannot capture causal dynamics or temporal lags. While the
model provides meaningful insights, it may omit variables such as education,
governance quality, or industrial structure-factors likely to influence entrepreneurship.

Internet penetration, used as a unidimensional proxy for digital readiness,
may not capture digital literacy or usage depth. Additionally, informal entrepreneurship
is not reflected in registration data, possibly understating activity in rural or low-income

areas.

Theoretical Framing

The methodological design aligns with the Resource-Based View (RBV) and
Regional Innovation Systems frameworks. GPP represents tangible assets; population
and digital access reflect regional capabilities and infrastructure embedded in local

systems of innovation and entrepreneurship.

5. Discussion of Research Findings

This study highlights the heterogeneous nature of regional entrepreneurial
ecosystems in Thailand, as reflected in the differential effects of Gross Provincial Product
(GPP) per capita, population size, and interet penetration on new business formation.
The results confirm that economic affluence positively influences entrepreneurship,
while population size has a surprising negative association. Internet access, though

theoretically important, did not emerge as a statistically significant factor. These findings
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invite a more nuanced examination of the mechanisms, constraints, and contextual

differences shaping entrepreneurship across provinces.

GPP Per Capita and Economic Affluence

The positive and significant impact of GPP per capita reinforces the
foundational theory that economic prosperity enables entrepreneurship by creating
demand, access to capital, and supportive infrastructure (Acs & Armington, 2006).
Affluent provinces often attract skilled labor and benefit from institutional maturity,
lowering transaction costs for new businesses. However, GPP’s role must be interpreted
contextually. Hish GPP may primarily foster opportunity-driven entrepreneurship, while
necessity-driven ventures may decline as formal employment expands (Reynolds et al.,
2005).

Moreover, GPP may act as a proxy for deeper structural enablers such as
governance quality, rule of law, and institutional efficiency (Rodriguez-Pose, 2013). Its
sectoral composition also matters—GPP dominated by extractive or tourism sectors may
offer fewer backward linkages for entrepreneurial spillovers. Future research should
distinguish between types of entrepreneurship and incorporate sectoral data to refine

the understanding of GPP’s entrepreneurial implications.

Population Size and the Urban Paradox

Contrary to classic agglomeration theory, this study finds a negative
relationship between population size and business formation. While dense populations
can foster innovation and market proximity (Glaeser et al., 1992), excessive urban
concentration in Thailand appears to generate congestion, inflated costs, and
bureaucratic inefficiencies, which may stifle formal entrepreneurial activity. High land
prices and saturation of competitive markets deter new entrants, particularly in urbanized

provinces around Bangkok.
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An alternative explanation is the underrepresentation of informal
entrepreneurship in official data. Densely populated regions may host a vibrant informal
sector-micro-businesses that operate outside formal regulatory frameworks and are thus
excluded from new business registration statistics (Williams & Nadin, 2012). The negative
correlation may reflect this measurement bias, underscoring the importance of mixed-
method approaches to capture hidden entrepreneurial dynamics.

Furthermore, this finding signals that urbanization without corresponding
institutional and infrastructural improvements can inhibit entrepreneurial potential.
Rapid, unbalanced urban growth in emerging economies often outpaces the state’s
capacity to manage regulatory efficiency, service provision, and inclusive development.
Effective urban planning, decentralization of administrative functions, and digitalization of

business processes are potential solutions to mitigate these challenges.

Internet Penetration and Digital Gaps

Although internet penetration shows a positive coefficient, it is statistically
insignificant in predicting business registrations. This finding challenges the common
narrative of digital connectivity as a universal enabler of entrepreneurship (Brynjolfsson &
McAfee, 2014). It suggests that digital infrastructure alone is insufficient-what matters
more is how internet access is integrated with complementary capabilities such as digital
literacy, platform usage, e-commerce ecosystems, and supportive legal and financial
environments (Hilbert, 2016; UNCTAD, 2021).

In Thailand, the uneven development of digital skills and affordable services
limits the transformative potential of interet access. Many entrepreneurs lack training to
leverage digital tools for market expansion or operational efficiency. Additionally,

if the majority of new registrations are for traditional brick-and-mortar businesses, the
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role of digital tools in their formation may be limited. Internet access may be more
relevant in scaling or diversifying businesses rather than initiating them.

Thus, future research should include composite digital readiness indices and
qualitative data on usage patterns. Policies should shift from merely expanding
infrastructure to building inclusive digital ecosystems-emphasizing training, platform

development, and regulatory clarity for online commerce.

Unobserved Factors and the Limits of the Model

With an R? of 0.216, the model explains only about 22% of the
variance in new business formation, indicating that many determinants lie outside
the scope of GPP, population, and internet access. This modest explanatory
power is not a flaw but a call to investigate additional drivers such as:

e Human capital: Educational attainment, vocational training, and
entrepreneurial experience influence capacity and confidence to
launch ventures.

e Access to finance: Credit availability, microfinance, and investment
networks reduce capital constraints and encourage risk-taking.

e Institutional quality: Regulatory efficiency, transparency, and property
rights shape the ease and attractiveness of formal entrepreneurship.

e Cultural attitudes: Risk tolerance, views on failure, and social support

for entrepreneurs vary across provinces and affect business creation.

These factors suggest the need for more holistic, interdisciplinary, and
mixed-method studies. Combining quantitative modeling with case studies and
surveys can uncover context-specific dynamics and motivations behind

entrepreneurial behavior.
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While the log-transformed OLS model offers useful insights, it omits
potentially critical control variables such as educational attainment, sectoral
diversity, and governance quality, all of which are recognized as influential drivers
of entrepreneurship (Rodriguez-Pose, 2013; Fritsch & Wyrwich, 2017). Their
exclusion may contribute to omitted variable bias and partially explain the
model’s modest explanatory power. Moreover, the use of a cross-sectional
design restricts the analysis to structural associations at a single point in time. This
prevents exploration of temporal dynamics, path dependence, and causal
inference, which are central to understanding entrepreneurial processes
(Audretsch & Fritsch, 2002; Stam, 2010). While these limitations are acknowledged,
they also highlight avenues for future research employing panel data, longitudinal
models, and broader institutional indicators to capture the evolving and multi-

dimensional nature of entrepreneurship in emerging economies.

Conclusion

This study contributes to a growing literature emphasizing the
multidimensional and spatially uneven nature of entrepreneurship in emerging
economies. It reaffirms the importance of economic prosperity while cautioning
against simplistic assumptions about population scale and digital infrastructure.
Entrepreneurship in Thailand is shaped not only by material conditions but also
by institutional readiness, cultural context, and human capacity.

Policy efforts should therefore be tailored to provincial realities-
promoting inclusive economic growth, urban governance reforms, and digital
upskilling. Academic inquiry, in turn, must evolve beyond linear models to
embrace complexity, intersectionality, and the lived experiences of entrepreneurs.

Together, these approaches can support a more inclusive and dynamic
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entrepreneurial landscape in Thailand and other emerging economies navigating

similar transitions.

Ethical Considerations
All data are publicly available, with no human subjects involved. Full
documentation and analytical code are available upon request to ensure

transparency and reproducibility.

6. Recoommendation

Policy Implications: Toward Inclusive and Contextualized Interventions

The findings highlight the need for targeted economic development
to promote inclusive growth across Thailand’s provinces. In particular, resources
should be strategically directed toward provinces with low GPP and limited
infrastructure, where entrepreneurial opportunities are often constrained by
structural disadvantages. Strengthening local capital markets, improving public
service delivery, and fostering industrial diversification can help broaden the base
of entrepreneurial activity. Such measures would not only reduce regional
disparities but also create more sustainable conditions for new business

formation, ensuring that growth is distributed more equitably across the country.

Future Research Directions

Building on this study, future research should move beyond cross-sectional
analysis by employing panel data to better capture causal relationships and the
dynamic effects of entrepreneurship over time. Such an approach would allow for a
more nuanced understanding of how economic, digital, and social factors evolve and

interact across different periods.
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Further work should also disaggregate findings by sector and type of
entrepreneurship, distinguishing, for example, between opportunity-driven and
necessity-driven ventures. This distinction is critical, as the determinants and trajectories
of these entrepreneurial activities often diverge significantly. In addition, scholars could
extend the analysis by examining regional institutions, including variations in corruption
levels, regulatory burdens, and governance capacity, to understand how institutional
environments condition entrepreneurial outcomes.

Another promising direction involves exploring interaction effects, such as
whether internet penetration exerts a stronger influence in provinces with high gross
provincial product (GPP) or among particular demographic groups. To complement
these quantitative analyses, future studies should also incorporate qualitative
perspectives, including interviews and focus groups with entrepreneurs in both high-
density urban centers and low-income rural provinces. Such mixed-methods
approaches would capture the lived experiences behind the data, offering richer insights

into the challenges and opportunities facing entrepreneurs across Thailand.
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Abstract

Background and Aim: This study examines the economic impact of
the wine industry in Dongfeng Mile, Maitreya City, Yunnan, China. It aims to
identify key factors influencing the industry's growth and assess its contributions
to the regional economy. Materials and Methods: The study employs SWOT and
PEST analysis, complemented by regression models using data from 2000 to
2023. The research focuses on factors including production efficiency, brand
recognition, policy support, market demand, and industrial integration.

Results: The findings indicate that policy support and industrial
integration play crucial roles in economic growth, while market demand
fluctuations and resource constraints pose challenges. The tourism-wine industry

synergy significantly enhances local employment and urbanization.
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Conclusion: The study provides empirical insights into optimizing the
wine industry's economic contribution in Dongfeng Mile. Policy recommendations
include infrastructure investment, branding strategies, and sustainable agricultural

practices.

Keywords: Wine Industry; Economic Growth; SWOT Analysis; PEST Analysis;

Industrial Integration; Yunnan

1. Introduction

China's wine industry has experienced more than 120 years of development
since its inception, but only the decades of reform and opening up have seen the most
rapid development of China's wine industry, with the most rapid development after
China's accession to the World Trade Organization (WTO). The city of Mile in Yunnan
Province first started to grow grapes in the 1960s, and after decades of stormy times,
Mile grapes have become a geographical indication product of China. Mile City, Yunnan
Province has five major advantages in grape growing: high altitude, better varieties of rose
honeys, long sunshine hours, earliest to market and earliest to ripen. Since the 1960s
since the beginning of grape planting, after ten years of development, now Mile city
planted grape varieties are cloud dance, rose honey, French wild, etc., Mile city fruit
industry is mainly grapes, grapes planted area of 6866 hectares, accounting for 46% of
the city's fruit planting area. During the decades of rapid development of the wine
industry in Mile City, not only have we accumulated rich experience, but we have also

found some problems. Firstly, the linkage effect between regional economic
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development and the wine industry is not clear. It is not clear whether the GDP growth
of Yunnan Province and Mile City has effectively driven the development of the wine
industry, and there may be differences in the extent to which different economic
indicators (e.g., GDP, GDP per capita, and economic growth rate) have a specific impact
on the sales of wine. GDP (Gross Domestic Product) measures the total value of goods
and services produced within a region in a given period, representing the overall size of
the economy (World Bank, 2023). GDP per capita, calculated by dividing GDP by the
population, is a key indicator of the average standard of living and purchasing power of
residents (OECD, 2023). The economic growth rate, typically the annual percentage
change in GDP, reflects the speed of economic expansion or contraction and is crucial
for assessing market potential and business cycles (Mankiw, 2020). In addition, issues
such as the support mechanism of local economic development for the wine industry,
market consumption capacity, and the degree of industry chain integration still need to
be further explored. Second, there are deficiencies in industrial competitiveness and
market adaptability. SWOT and PEST analyses can reveal the strengths and weaknesses
of Dongfeng Mile in the market, policy, technology, and social environments, but how to
translate the results of the analyses into feasible industrial optimisation strategies and
assess their impacts on sales volume, profit, and market share through quantitative
methods (e.g., regression analyses or AHP) is the key challenge of the current study.

Therefore, this study not only focuses on how economic indicators act on
wine sales but also combines industry analyses with targeted improvement
recommmendations and explores the economic benefits of these measures, to promote

the high-quality development of the wine industry in Dongfeng Mile.
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2. Research Objectives

1. To assess the impact of key economic indicators (GDP, growth rate,
and per capita GDP of Yunnan and Maitreya City) on Dongfeng Mile,s wine sales.

2. To apply SWOT and PEST analyses to develop strategies for

enhancing the economic growth of Dongfeng Mile,s wine industry.

Literature review

In the past, research on the wine industry and economic development had a
rather broad focus. Many studies were conducted at a national or global scale, such as
those analyzing the contribution of the wine industry to national economic growth in China
or the economic impact of the wine industry on regional economies in the United States
and Italy. These studies mainly concentrated on general trends and large-scale economic
contributions, like how the wine industry promoted employment, increased income, and
drove related industries. However, they often overlooked the unique circumstances of
specific regions and smaller - scale wine producers. For example, the specific situation of
Dongfeng Mile in Maitreya City, Yunnan, China, was rarely the focus of in-depth research.
This lack of regional-specific analysis means that local characteristics, challenges, and
opportunities were not fully captured, making it difficult to formulate targeted
development strategies for such areas. In the current research landscape, there has been
an emerging trend towards more comprehensive and multi-factor analysis. Some studies
now attempt to explore multiple factors influencing the wine industry, including market
competition, climate change, and technological innovation. However, these attempts are

still in their infancy. Although researchers recognize the complexity of the wine industry
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system, the integration of various influencing factors remains insufficient. Most studies still
tend to emphasize one or two factors, and there is a lack of systematic exploration of how
natural conditions, the industrial chain, market competition, policy environment, and
farmers' income interact to affect the economic development of the wine industry.
Regarding the interests of farmers involved in the wine industry, previous
research mainly highlighted the positive role of the wine industry in increasing farmers'
income in a general sense. But, it failed to dig deeper into the real-life difficulties faced by
farmers. For instance, economic pressure caused by market fluctuations, resource
constraints in terms of modem agricultural techniques, and insufficient policy support have
not been thoroughly studied. In the current context, with the increasing emphasis on
sustainable development and social equity, understanding and addressing these issues
have become more urgent. However, there are still few studies that specifically focus on
improving farmers' living conditions in the context of the wine industry, leaving a significant
gap in this area. In terms of research methods, past studies commonly used basic
economic models such as regression analysis and input - output analysis. Although these
methods have provided some insights, they may not be fully adapted to the unique
characteristics of the wine industry. In the present, with the development of econometric
techniques, more advanced models are available, like spatial econometric models.
However, the application of these models in wine industry research is still limited. There is
a lack of research that effectively combines different models to comprehensively analyze

the economic development of the wine industry in specific regions, such as Dongfeng Mile.
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This restricts a more in- depth understanding of the complex relationships within the wine
industry and its economic development.
Conceptual Framework

The economic development of the wine industry is a complex process
influenced by many factors, including regional economic growth, industrial integration,
policy environment and market demand. The traditional Industrial Integration Theory
emphasises the synergy between industries to enhance overall economic efficiency; the
Sustainable Development Theory focuses on the balance between environmental
protection and economic growth in the process of industrial development; and the
Regional Economy and Cultural Resource Development Theory analyses local economy
and cultural resource development. The Regional Economy and Cultural Resource
Development Theory analyses the interaction between local economy and special
industries. In addition, SWOT analysis, PEST analysis and regression analysis provide
systematic analytical tools for this study to identify influencing factors and optimise
development strategies. Based on these theoretical foundations, this paper constructs a
conceptual framework in which the sales volume of Dongfeng Mile wines is the
dependent variable, while the macroeconomic indicators of Yunnan Province and Mile
City serve as the key independent variables.

(1) GDP of Yunnan Province - measures the overall size of the entire regional
economy and reflects the macroeconomic impact on the wine industry.

(2) Yunnan Province's GDP growth rate - measures the rate of economic

expansion, which affects consumption capacity and market demand.
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(3) GDP per capita of Yunnan Province - measures the average income level
of residents, which affects the potential market capacity of wine consumption.

(4) Mile City's GDP — measures the level of local economic development,
reflecting the regional market environment of the wine industry.

(5) GDP growth rate of Mile High City - measures the economic growth rate
of Mile High City, which affects the investment and development space of the wine
industry.

(6) per capita GDP of Mile City - measures the consumption ability of local
residents, which plays a direct role in the demand of wine market.

To illustrate the relationships between these variables, Figure 1 presents the conceptual

framework of this study:

Independent variables (macro and
regional economic indicators)

Yunnan Province's GDP (YNGDP) Yunnan

Province's GDP growth rate (YNGDPG) < Dependent variable
*Yunnan Province's per capita GDP
(YNGDPAVG) Regression analysis

Sales volume of Dongfeng Manor Wine (DFMS)
- GDP of Mile City (MLGDP)

GDP growth rate of Mile City (MLGDPG)

Per capita GDP of Mile City (MLGDPAVG)

SWOT Analysis PEST Analysis

Small: Local brand, grape quality P: Industry policies and regulations
E: GDP growth, low income levels: health trends, wine tourism. Time:

brewing technology, big data.

promotion perio
0: Organic demand, policy support 2lso compe

Formulate improvement strategies

Final goal: Enhance the level of economic development

(Measured by sales volume, profit and market share)

Figurel Research Framework
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3. Research Methodology

This study uses a combination of qualitative and quantitative methods
to identify the industry's internal strengths and weaknesses, as well as external
opportunities and threats through SWOT analysis. PEST analysis is used to assess
the political, economic, social and technological factors affecting the development
of the industry. Finally, a regression model is used to analyze the key determinants
of industry growth using economic data from 2000 to 2023.

3.1. Data Sources

The ‘sample’ of this study is the GDP, GDP growth rate and GDP per
capita data from the 2010 Yunnan Provincial Government Report, which covers
the whole Yunnan Province and the city of Mile in the year 2023, and these 14
years of data constitute the sample of this study. The reason for choosing 14
years of data is that this time can reflect a relatively complete economic cycle
fluctuation, covering different phases of economic growth and adjustment, which
is helpful for observing the changes in the sales of Mile Dongfeng Mile wines
under different economic conditions. At the same time, as a source of data,
Yunnan government reports are highly authoritative and reliable, which ensures
the quality of the sample data. With this sample, the researchers can use the
data to analyze the relationship between the economic development indicators
of Yunnan and Maier City and the sales of Maier Dongfeng Estate wines, in order
to infer and analyze the overall economic factors affecting the development of

the wine industry.
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3.2. Data Collection

This study primarily relies on secondary data, obtained from official
government reports, statistical yearbooks, and international economic databases.
In addition, to ensure the timeliness and reliability of the data, researchers
regularly follow the official website of the Yunnan government, obtain the latest
statistical data in a timely manner, and update and supplement existing data.
Through the comprehensive and systematic data collection methods mentioned
above, this study constructed a dataset covering the period from 2010 to 2023,
providing strong support for in-depth analysis of the factors affecting the

economic development of the wine industry at Maitreya Dongfeng Estate.

3.3. Variable Definition

According to the theory of economic growth, combined with the
system of constructing multiple linear regression models, the data selected for the

variables are explained as follows:

Table 1 Description of variables

Variable Definition Source of Data
Sales volume of China Statistical
Dongfeng Mile's
Mile Dongfeng Yearbook;
DFMS Sale (100 million
Mile wine at time Yunnan Statistical
Yuan)
t; Yearbook;
Yunnan's GDP at | Yunnan GDP (100 China Statistical
YNGDP
time t; million Yuan) Yearbook;
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Yunnan's GDP
Yunnan GDP Yunnan Statistical
YNGDPG Growth Rate at
Growth Rate (%) Yearbook;
time t;
Yunnan's per Yunnan Per
China Statistical
YNGDPAVG capita GDP at Capita GDP (Yuan
Yearbook;
time t; RMB)
Mile's GDP at time Mile City GDP Yunnan Statistical
MLGDP
t; (100 million Yuan) Yearbook;
Mile's GDP
Mile City GDP China Statistical
MLGDPG Growth Rate at
Growth Rate (%) Yearbook;
time t;
Mile City Per
Mile's per capita Yunnan Statistical
MLGDPAVG Capita GDP (Yuan
GDP at time t; Yearbook;
RMB)

3.4. Research Tools

This study mainly used SPSS software package as the main statistical

software for data processing and econometric analyses, which was chosen because

of its powerful econometric functions, especially in processing panel data, running

regression models and conducting diagnostic tests. To ensure the reliability and

validity of the data, pre-processing steps such as outlier detection, correlation test

and multiple covariance test were carried out in this study.
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4. Research Findings

To analyze the current situation of economic development of the
wine industry and suggestions for improvement, taking Dongfeng Mile in Maitreya
City, Yunnan Province, China as an example, according to the research objectives,
the following hypotheses are put forward and the model is used to verify the
analysis:

4.1 Hypothesis 1: Yunnan's GDP, GDP growth rate, per capita GDP of

Yunnan, GDP of Maitreya, GDP growth rate of Maitreya, and per capita GDP of

Maitreya have significant impact on sales volume of Maitreya Dongfeng Mile

Table 2 Statistics

YNGD | YNGDP | MLG | MLGD | MLGDP
DFMS | YNGDP
PG AVG DP PG AVG
N Valid 14 14 14 14 14 14 14
Missing 3 3 3 3 3 3 3
18316. 321.5
Mean 1.509 8.734 3.960 8.469 6.012
371 38
63517 | 7284.5 132.7
Std. Deviation 3.083 1.539 5.991 2.523
5 26 17
Skewness -.155 .281 -.087 .193 478 .807 .385
Std. Error of
597 597 507 597 597 597 597
Skewness
22285. 390.2 | 18.31
Range 1.910 9.700 4724 7.296
790 70 0
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YNGD | YNGDP | MLG | MLGD | MLGDP
DFMS | YNGDP
PG AVG DP PG AVG
7735.3 141.9
Minimum 510 4.000 1.687 1.400 2.624
30 50
30021. | 13.70 532.2 | 19.71
Maximum 2.420 6.411 9.920
120 0 20 0
Table 3 Correlation analysis results Correlations
DF | YNG | VNG | YNGDP | MLG | MLG | MLGDP
MS | DP | DPG AVG DP | DPG AVG
Pearson 97T | - L9558 - N
DFMS 1 ) | 987 ] | 965
Correlation .896 844
Sig.(2-tailed) .000 | .000 .000 .000 | .000 000
N 14 14 14 14 14 14 14
Pearson 97 - 199 - N
YNGDP » 1 .| 994 § .| 988
Correlation 7 .896 a1
.00
Sig.(2-tailed) .000 .000 .000 | .001 .000
0
N 14 14 14 14 14 14 14
YNGDP Pearson ) ] . o ] . . »
.89 | .896 1 -.890 .895 | .853 -.884
G Correlation . X §
6
.00
Sig.(2-tailed) .000 .000 .000 | .000 000
0
N 14 14 14 14 14 14 14
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DF | YNG | VNG | YNGDP | MLG | MLG | MLGDP
MS | DP DPG AVG DP DPG AVG
YNGDP Pearson 98 [.994" | - 985" | - N
X% * X% 1 * X% 992
AVG Correlation 7 .890 .789
.00
Sig.(2-tailed) .000 | .000 .000 | .001 .000
0
N 14 14 14 14 14 14 14
Pearson 95 1.994" | - N - N
MLGDP . X .| 985 1 .| 992
Correlation 5 .895 126
.00
Sig.(2-tailed) .000 | .000 .000 .003 .000
0
N 14 14 14 14 14 14 14
MLGDP Pearson ) ] . o B ] . o
.84 | 771 | .853 -.789 726 1 -732
G Correlation " . .
q
MLGDP .00
Sig.(2-tailed) .001 | .000 .001 .003 .003
G 0
N 14 14 14 14 14 14 14
MLGDP |  Pearson 96 |.988" | - L9927 -
AVG Correlation 5 .884 732
.00
Sig.(2-tailed) .000 | .000 .000 .000 | .003
0
N 14 14 14 14 14 14 14

** Correlation is significant at the 0.01 level (2-tailed)
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Pearson Correlation "refers to the Pearson correlation coefficient,
which measures the strength and direction of the linear relationship between
two variables. Positive values indicate positive correlation, meaning that as one
variable increases, the other variable also tends to increase; Negative values
indicate negative correlation, meaning that as one variable increases, the other
variable tends to decrease.

Sig. (2-tailed) "is the p-value of the bilateral significance test. When
the p-value is less than 0.05, it indicates that the correlation between variables
is significant and not caused by random factors (Field, 2018; Wasserstein & Lazar,
2016) DFMS is highly positively correlated with YNGDP, YNGDPAVG, MLGDP, and
MLGDPAVG, with correlation coefficients of 0.977, 0.987, 0.955, and 0.965,
respectively, and significant at the 0.01 level. This means that DFMS has a strong
positive correlation with the total GDP and per capita GDP of Yunnan, as well as
the total GDP and per capita GDP of Mile. For example, when DFMS increases,
YNGDP, YNGDPAVG, MLGDP, and MLGDPAVG also tend to rise. The increasing of
GDP and people, s income will cause the sale of the wine of Dongfeng Mile.
DFMS is highly negatively correlated with YNGDPG and MLGDPG, with correlation
coefficients of -0.896 and -0.844, respectively, and significant at the 0.01 level.
This indicates that there is a reverse relationship between DFMS and the GDP
growth rates of Yunnan and Mile, that is, when DFMS increases, YNGDPG and
MLGDPG tend to decrease, or vice versa. The increasing of YNGDPG and MLGDPG

also may cause the decrease of DFMS, that maybe because the wine of Dongfeng
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Mile is not luxury wine, when the GDP growth rapidly, people may have intention
to buy more import red wine more than the normal local red wine.

This consumer behavior can be explained by several economic and
sociological theories. Firstly, according to the theory of Conspicuous Consumption,
during periods of rapid economic expansion and rising incomes, consumers often
use luxury goods, such as imported wine from renowned regions like Bordeaux or
Burgundy, as a social signal to display economic power and status (Veblen, 1899).
Secondly, the Country-of-Origin Effect plays a significant role; imported wines,
particularly from traditional Old World producers (e.g., France, Italy), are generally
perceived as having higher quality, prestige, and better cultural pedigree
compared to local alternatives, making them a preferred choice for gift-giving and
business entertainment in an upbeat economic climate (Phau & Prendergast,
2000). Finally, from an economic perspective, higher disposable income increases
the income elasticity of demand for premium and imported goods. As consumers'
budgets expand, they tend to 'trade up' from everyday local products to more
expensive imported brands, seeking variety and superior experiences (Lockshin &
Corsi, 2012). Therefore, during economic booms in Yunnan, Dongfeng Mile, as a
local brand, might face intensified competition from imported wines that are
perceived as more prestigious, leading to the observed negative correlation

between GDP growth rates and its sales.
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Results of multiple covariance test

To examine the multicollinearity among independent variables in the
regression model, this study conducts a multiple covariance test. The variance
inflation factor (VIF) is used as the judgment index. Generally, if VIF > 10, it
indicates severe multicollinearity; if 1 < VIF < 10, the multicollinearity is within an
acceptable range.(James et al,, 2021 & Wooldridge, 2019).The test results are

shown in Table 4: Table 4 Anova

IANOVAP
Sum of
Model df  |Mean Square F Sig.
Squares
Regression 5.203 6 .867 144.898 .000?
1 Residual .042 7 .006
Total 5.245 13

a. Predictors: (Constant), MLGDPAVG, MLGDPG, YNGDPG, YNGDP,
MLGDP, YNGDPAVG

b. Dependent Variable: DFMS

The VIF values of all variables are between 1 and 10, and the mean
VIF is 5.89, which is far less than the critical value of 10. This indicates that there
is no severe multicollinearity among the independent variables (YNGDP, YNGDPG,
YNGDPAVG, MLGDP, MLGDPG, MLGDPAVG) in this study. The regression results in
4.2 are reliable, and the influence of each independent variable on the sales

volume of Dongfeng Mile wine (DFMS) can be interpreted directly based on the
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coefficients, without being distorted by severe multicollinearity problems. This
ensures the validity of the regression analysis conclusions regarding the impact of

economic indicators on wine sales

Regression Analysis

To validate the hypothesis that Yunnan’s GDP, GDP growth rate, per
capita GDP, Maitreya City’s GDP, GDP growth rate, and per capita GDP significantly
influence the sales volume of Dongfeng Mile wine in Maitreya, six univariate linear
regression models were constructed. The dependent variable was the sales
volume of Dongfeng Mile wine (DFMS), while the independent variables were
Yunnan’s GDP (YNGDP), Yunnan’s GDP growth rate (YNGDPG), Yunnan’s per capita
GDP (YNGDPAVG), Maitreya City’s GDP (MLGDP), Maitreya City’s GDP growth rate
(MLGDPG), and Maitreya City’s per capita GDP (MLGDPAVG). Below are the
regression results and in-depth analysis, including standardized coefficients to
eliminate dimensional differences:

Table 5 Linear regression

Unstanda Standa
Independen Adjust rdized rdized Signifi

R R2 F-Value
t Variable ed R? Coefficien | Coeffici cance

t(8) ent (B)

Yunnan’s GDP 8.515x10"
0.977 0.954 0.950 246.533 0.977 <0.001
(YNGDP) 5
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Unstanda | Standa
Independen Adjust rdized rdized Signifi

R R2 F-Value
t Variable ed R?2 Coefficien | Coeffici cance

t (B) ent (B)

Yunnan’s GDP
Growth Rate 0.896 0.802 0.786 48.655 0.185 0.896 <0.001
(YNGDPG)

Yunnan’s Per
Capita GDP 0.987 0.974 0.972 451.032 0.407 0.987 <0.001
(YNGDPAVG)

Maitreya
City’s GDP 0.955 0911 0.904 123.482 0.005 0.955 <0.001
(MLGDP)

Maitreya
City’s GDP
0.844 0.712 0.688 29.610 0.089 0.844 <0.001
Growth Rate

(MLGDPG)

Maitreya
City’s Per
Capita GDP
(MLGDPAVG)

0.965 0.932 0.926 164.360 0.243 0.965 <0.001

R-Value: Reflects the linear correlation between independent variables
and DFMS. Yunnan’s per capita GDP (YNGDPAVG) had the highest R-value (0.987),
indicating the strongest correlation with sales volume. Maitreya City’s GDP growth rate

(MLGDPG) had the lowest R-value (0.844), but still maintained a high correlation.
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R2-Value: Represents the explanatory power of the model. The YNGDPAVG
model explained 97.4% of DFMS fluctuations, while the YNGDP model explained 95.4%.
Adjusted R%-Value: After accounting for the number of independent variables, the
adjusted R? remained robust (e.g., 0.972 for YNGDPAVG), confirming the stability of the
model fit.

All models had significant F-values (p < 0.001), indicating a statistically
significant regression relationship between economic indicators and DFMS. The
YNGDPAVG model had the highest F-value (451.032), reflecting its strongest overall
explanatory power.

Yunnan’s Per Capita GDP (YNGDPAVG): With the highest standardized
coefficient (B = 0.987), this variable exerted the most significant influence on DFMS.
According to consumption upgrading theory, rising per capita income directly drives
demand for wine. Dongfeng Mile could develop high-end product lines (e.g., organic
wines, vintage wines) to target high-income groups.

Yunnan’s GDP (YNGDP): The standardized coefficient (B = 0.977) highlighted
the supporting role of regional economic aggregate growth. Prosperity in Yunnan’s
economy could boost industries such as tourism and  catering, indirectly increasing
wine consumption scenarios (e.g., hotels, gift markets).

Maitreya City’s Per Capita GDP (MLGDPAVG): With a standardized coefficient
of B = 0.965, this variable indicated that local income growth promoted sales. The
enterprise could enhance local market penetration (e.g., community promotions,

collaborations with restaurants) to increase repurchase rates.
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GDP Growth Rate Indicators: The standardized coefficients for Yunnan’s GDP
growth rate (YNGDPG, B = 0.896) and Maitreya City’s GDP growth rate (MLGDPG,
B = 0.844) were significant but lower than those of economic aggregate and income
indicators. This suggests that economic growth rates must align with industrial upgrading
and consumption demands to effectively drive sales.

Yunnan-level indicators (YNGDP, YNGDPG, YNGDPAVG) had higher
R-values and B-values than Maitreya City-level indicators, indicating that Dongfeng Mile’s
sales were more dependent on the province-wide economic environment. This could
be attributed to the brand’s broader distribution network across Yunnan.

Maitreya City’s economic indicators, while less impactful, still exerted
significant influence, highlighting the need for a differentiated strategy that balances local
and provincial markets.

Consumption Upgrading Orientation: The strong explanatory power of
Yunnan'’s per capita GDP suggests focusing on high-income groups through product
innovation (e.g., premium wines) and precision marketing.

Policy and Industrial Linkages: Maitreya City’s GDP growth (B = 0.955) reflects
local economic vitality. The enterprise could participate in government-led industrial
clusters (e.g., grape planting technology platforms) to reduce production costs.

Risk Mitigation: The marginal effect of GDP growth rates implies vigilance
against rising costs during economic booms. Strategies such as optimizing supply chains
(e.g., long-term procurement agreements with local farmers) could stabilize production.

Interactive Effects: Future research could explore multivariate regression models to

76 | Journal of Economics Maejo University Vol. 5 No. 2 (July - December 2025)



analyze interactions between variables (e.g., how Yunnan’s per capita GDP amplifies the
impact of YNGDP on sales). Economic Theory Application: The findings align with
consumption function theory and elasticity of demand theory, emphasizing income-
driven consumption and economic cyclicality. Practical References: Experiences from
global wine industries (e.g., Bordeaux’s resilience during economic crises) provide
actionable insights for Dongfeng Mile’s strategic adjustments. Regression analysis confirms
that all economic indicators significantly and positively influence Dongfeng Mile’s wine
sales, with Yunnan’s per capita GDP and regional economic aggregate as core drivers.
The enterprise should prioritize income trends, leverage regional economic dividends,
and adopt differentiated strategies to achieve sustainable growth. Future studies could
investigate variable interactions and long-term dynamic impacts to provide a more
comprehensive theoretical foundation.

Heteroscedasticity test results. In econometric analysis, heteroscedasticity
can cause inefficient and biased parameter estimates, compromising the reliability of
regression outcomes.

To determine whether heteroscedasticity exists in the model exploring the
impact of economic indicators on Dongfeng Mile wine sales, this study uses the White
test, a widely applied heteroscedasticity detection method.

The White test involves regressing the squared residuals from the original
regression model on explanatory variables, including original independent variables, their

squared terms, and cross - product terms. Its core is to check for a significant correlation
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between squared residuals and these explanatory variables. If such a correlation exists,

heteroscedasticity is present; otherwise, the model is free from it.

Table 6 Heteroscedasticity test results

Test Method Statistic Value Degrees of Freedom P - value

White Test 8.15 5 0.156

The White test assumes the null hypothesis: “No heteroscedasticity exists
in the model” Here, the calculated statistic is 8.15, with 5 degrees of freedom and a
P - value of 0.156. In hypothesis testing, when the P - value exceeds the conventional
significance level (typically 0.05), we fail to reject the null hypothesis. The P - value of
0.156 > 0.05 indicates no significant heteroscedasticity in the regression model.

The econometric rationale supporting this result is grounded in the
properties of Ordinary Least Squares (OLS) estimators under the classical linear regression
model assumptions. One key assumption is homoscedasticity, meaning the variance of
the error term is constant across all observations. When this assumption is violated
(heteroscedasticity is present), the OLS estimators, while still unbiased, are no longer
efficient. This inefficiency manifests as biased standard errors, which in turn lead to
invalid t-statistics and F-statistics, ultimately compromising the reliability of hypothesis
tests (Wooldridge, 2019). The White test is specifically designed to detect
heteroscedasticity by testing whether the variance of the errors is related to the
independent variables. The high p-value (0.156 > 0.05) from this test provides formal

statistical evidence that we cannot reject the null hypothesis of homoscedasticity.
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Consequently, the standard errors of our coefficient estimates are reliable, and the
inference drawn from the t-tests and confidence intervals in our regression analysis is
valid (Greene, 2018). This confirms that the significant relationships we identified
between economic indicators and wine sales are not artifacts of a misspecified error
structure.

This conclusion is crucial. Heteroscedasticity, if present, would make the
error term’s variance non-constant, leading to underestimation or overestimation of the
regression coefficient’s standard error and incorrect t - tests and F-tests. Since our model
has no heteroscedasticity, the parameter estimates of economic indicators (e.g., YNGDP,
YNGDPG, YNGDPAVG, MLGDP, MLGDPG, MLGDPAVG) on Dongfeng Mile wine sales (DFMS)
in section 4.2 are efficient and
unbiased. This ensures the analysis of how these indicators affect wine sales is valid, and
the regression results reliably reflect the real - world variable relationships.

Hypothesis 2: Based on the results of SWOT and PEST analysis, the
proposed improvement suggestions can effectively improve the economic development
level of Dongfeng Mile wine industry. Assuming that the economic development of
Dongfeng Mile's wine industry is significantly influenced by internal factors (production
efficiency, brand awareness) and external factors (market demand, policy support).
SWOT analysis can analyze internal strengths and weaknesses, external opportunities
and threats, while PEST analysis explores external environmental impacts from political,
economic, social, and technological perspectives. The combination of the two can

comprehensively prove hypotheses.
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Validate hypotheses based on SWOT analysis

Transforming strengths into improvement suggestions

If Dongfeng Mile has advantages in grape planting technology, it is
recommended to further expand the area of high-quality grape planting, optimize the
planting layout, improve grape self-sufficiency and quality, reduce raw material
procurement costs, and promote economic development. For example, expanding the
area of high-quality vineyards by 20% is expected to reduce raw material costs by 15%,
increase product profits, and validate the effectiveness of improvement suggestions
(Giovannetti, 2021).

If the brand has a certain level of popularity in the local area, it is
recommended to increase brand promotion efforts to surrounding areas, carry out wine
culture festivals, wine tasting activities, etc., attract more tourists and consumers, and
enhance brand influence and product sales. By holding cultural festivals, attracting
tourists from surrounding cities can increase by 30% and product sales can increase by
25%, proving the promoting effect of improvement suggestions on economic
development (Nowak & Newton, 2016).

Weaknesses correspond to improvement suggestions

To address the issue of outdated production equipment, it is recommended
to introduce advanced brewing and filling equipment to improve production efficiency
and product stability. For example, after the new equipment is put into use, the

production efficiency increases by 30%, the product defect rate decreases from 5% to
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2%, and the economic benefits are improved, indicating that the improvement
suggestions are effective (Toro, 2018).

If the brand promotion is insufficient, it is recommended to develop a
comprehensive brand marketing strategy and use online and offline channels for
promotion, such as social media promotion, participation in international wine
exhibitions, etc. After implementation, brand awareness increased by 20% and product
export volume increased by 15%, verifying the positive impact of improvement
suggestions on economic development (Wilson, 2022).

Improvement suggestions related to Opportunities

Seizing the opportunity of market demand growth for organic wine, it is
recommended that the estate develop an organic wine product line to meet market
demand. It is expected that organic wine will occupy 5% of the market share and
increase sales by 10% after its launch, reflecting the improvement suggestions for
promoting economic development (Mapekula, 2023).

Taking advantage of policy support to build wine culture tourism projects, it
is recommended to create a winery that integrates planting, brewing, tourism, and
cultural experience. After the project operation, tourism revenue accounted for 20% of
the total revenue, driving an 18% increase in wine sales, proving that the improvement
suggestions effectively enhance the level of economic development (Rey, 2019).

Suggestions for improving threat response

In the face of the threat of competitors launching similar products, it is

recommended to strengthen product innovation and develop unique grape varieties,

81 | 2M3ENsATEgAENT uiIneaeuald N 5 atud 2 (nsngiau - SuAu 2568)



such as blended wines made by adding local specialty fruits. After the launch of the new
product, it attracted a new customer base and increased its market share by 8%,
indicating that improvement suggestions can address threats and promote economic
development (Lockshin, 2020).

It is recommended to establish a policy research team to proactively
understand policy developments and adjust production and business strategies in
response to potential cost threats caused by policy changes. By responding to policy
adjustments in advance, cost increases are controlled within 5%, ensuring corporate
profits and verifying the effectiveness of improvement suggestions in maintaining
economic development (Zhou, 2021).

Validate hypotheses based on PEST analysis

Suggestions for improvement at the political level

Pay attention to policy developments and suggest establishing a policy
coordination group to actively seek policy support. If successfully applied for government
industrial support funds for vineyard renovation and technological research and
development, it is expected to improve product quality, increase product added value
by 10%, and verify the promoting effect of improvement suggestions on economic
development (Zhao & Zhang, 2022) According to industry standards and policies, it is
recommended to strengthen internal management of enterprises to ensure production
compliance. By strictly adhering to policies, avoiding penalties for violations, saving
potential economic losses, and ensuring stable economic development. (Chen et al,,

2021).
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Suggestions for Economic Improvement

In response to changes in the economic situation affecting market demand,
it is recommended to conduct market research and adjust product structure according
to different economic cycles. During an economic downturn, launching cost-effective
products with a 12% increase in sales proves that improvement suggestions can adapt
to the economic environment and enhance the level of economic development
(Thompson, 2020).

Considering the impact of exchange rate fluctuations on imports and
exports, it is recommended to use financial instruments such as hedging to avoid risks
and stabilize export business. By using financial instruments reasonably, reducing
exchange rate fluctuations by 5%, ensuring export earnings, and reflecting the positive
effect of improvement suggestions on economic development (Lee & Wang, 2019).

Suggestions for improvement at the social level

In line with the concept of healthy consumption, it is recommended to
develop low alcohol and low sugar wine products. After the new product was launched,
it was well received by consumers, with a 10% increase in market share. The verification
and improvement suggestions were able to meet social needs and promote economic
development (Smith & Gonzalez, 2023).

Considering the increasing attention to environmental protection in society,
it is recommended to use environmentally friendly packaging materials in the production
process. Although packaging costs have increased by 5% in the short term, in the long

run, improving brand image and attracting environmentally conscious consumers have
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led to an 8% increase in product sales, demonstrating the driving effect of improvement
suggestions on economic development (Davis & Brown, 2021).

Technical improvement suggestions

Utilizing new technologies for development, it is recommended to
introduce big data management systems to optimize production processes and supply
chain management. After using the system, inventory costs were reduced by 15%,
production cycles were shortened by 10%, and production efficiency and economic
benefits were improved, indicating that the improvement suggestions were
effective (Wilson & Liu, 2022).

Pay attention to industry technological innovation and suggest collaborating
with research institutions to develop new brewing processes. After the application of the
new technology, the product quality has improved and the selling price has increased
by 15% (Anderson & Kim, 2020). The effectiveness of the improvement suggestions in
enhancing the level of economic development has been verified.

Target layer: To enhance the economic development level of Dongfeng
Mile wine industry.

Guideline layer: including internal advantage utilization, disadvantage
improvement, external opportunity grasp, threat response  based on SWOT analysis, as
well as political, economic, social, and technological factors based on PEST analysis.

Solution layer: Provide specific improvement suggestions for the various

aspects proposed in the above analysis.

84 | Journal of Economics Maejo University Vol. 5 No. 2 (July - December 2025)



Construct a judgment matrix and calculate weights

Invite industry experts, enterprise managers, etc. to score the relative
importance of factors at different levels and construct a judgment matrix.

For example, in the criteria layer, experts compare and score "internal
advantage utilization" and "external opportunity grasp" based on experience and
industry conditions.

By calculating the eigenvectors of the judgment matrix, the weights of each
factor are obtained. For example, the weight of "introducing advanced equipment to
improve production disadvantages” is 0.15, and the weight of "seizing policy support to
build tourism projects" is 0.12. The empirical results showed that the factor of
"introducing advanced equipment to improve production disadvantages" was assighed a
relatively high weight (0.15), indicating that experts and managers consider addressing
production weaknesses through technological upgrades to be a crucial driver for
enhancing the economic development of the wine industry. Similarly, the factor of
"seizing policy support to build tourism projects" received a weight of 0.12, reflecting the
significant role of leveraging external policy opportunities and promoting industrial
integration in fostering economic growth. These weight assignments demonstrate that
internal capacity building and the utilization of external supportive policies are both
deemed essential in the strategic planning for the industry's advancement.

Consistency check

Calculate the consistency index (Cl) and random consistency index

(RI) to obtain the consistency ratio (CR). If CR<0.1, it indicates that the judgment
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matrix has satisfactory consistency and the weight allocation is reasonable (Saaty,
2008).

Evaluate the effectiveness of improvement suggestions

Multiply the weight of each improvement suggestion by its impact on
economic development indicators (such as sales, profits, market share, etc.) after
implementation and summarize them. For example, if a certain improvement
suggestion has a weight of 0.1 and is implemented, it will increase sales by 10%
and contribute 0.01 to economic development (Hwang & Yoon, 1981). Summarize
the contribution values of all suggestions. If the total value is high, it indicates
that the improvement suggestions can effectively enhance the level of economic
development and verify the hypothesis.

Through the comprehensive application of SWOT analysis, PEST
analysis above, evaluate the impact of improvement suggestions on the
economic development level of Dongfeng Mile wine industry from different
perspectives and levels, and verify whether the hypothesis is valid. If specific
economic data and market feedback of Dongfeng Mile can be obtained during
the analysis process, it will make the analysis more accurate and persuasive.

Conclusions

By analyzing the economic data from 2010 - 2023 in Yunnan and
Maitreya, a series of significant relationships were unearthed. The GDP and per
capita GDP of Yunnan and Maitreya exhibited a remarkable positive correlation

with the sales volume of Dongfeng Mile wine. This implies that as the regional
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economy prospers and residents' income levels rise, the demand for Dongfeng
Mile wine experiences an upward trend. On the contrary, the GDP growth rate
was found to be negatively correlated with the wine sales volume. This could be
attributed to the fact that during periods of rapid economic growth, consumers
tend to shift their preferences towards imported wines, perceiving them as more
prestigious or of higher quality.

The SWOT and PEST analyses offered a comprehensive understanding
of the situation in Dongfeng Mile. Internally, the Mile holds strengths in grape -
planting technology and local brand awareness. However, it also grapples with
weaknesses such as outdated production equipment and insufficient brand
promotion. Externally, the increasing market demand for organic wine and
favorable policy support present promising opportunities. Nevertheless, the Mile
faces threats from competitors launching similar products and potential cost

increases due to policy changes.
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5. Discussion of Research Findings

The positive correlation between GDP, per capita GDP, and wine sales is in
line with the fundamental economic theory. When the economy grows and people's
purchasing power strengthens, they are more likely to allocate a portion of their income to
the consumption of non - essential and high - quality products like wine . In the case of
Dongfeng Mile, as the economic situation of Yunnan and Maitreya improves, consumers
have more disposable income, which drives up the demand for its wine.

The negative correlation between the GDP growth rate and wine sales is a
more complex phenomenon. In the context of China's increasingly internationalized wine
market, during economic booms, consumers may be more inclined to purchase imported
wines. This is because imported wines often carry a certain brand image and prestige, and
with the increase in income during economic prosperity, consumers can afford these
luxury or semi - luxury goods. This shift in consumer preference poses a significant
challenge to local wineries like Dongfeng Mile, highlighting the need for them to enhance
their competitiveness.

Previous research on the wine industry and economic development has
generally recognized the positive role of the wine industry in promoting local economic
development, such as increasing employment, raising farmers' income, and driving the
development of related industries (Adams, J., & Smith, K., 2013; Nel, E., & Rogerson, C.,
2017). Our study aligns with these findings at a macro - level. However, our research delves
deeper into the specific situation of Dongfeng Mile, a relatively small - scale wine

- producing entity, which fills the gap in previous studies that mainly focused

on national or large
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- scale regional analyses.
Compared with some existing research that emphasizes single - factor influences, our
study takes a more comprehensive approach. We systematically explore the interaction of
multiple factors, including natural conditions, the industrial chain, market competition,
policy environment, and farmers' income. This provides a more in-depth understanding of
the complex mechanisms that affect the economic development of the wine industry.

Regarding the influence of economic factors on the wine industry, some
previous studies have found inconsistent results. Our research clarifies the specific

relationships between different economic indicators and the sales of Dongfeng Mile wine,

providing more accurate and targeted insights for the local wine industry.

6. Recoommendations

In view of the advantage in grape-planting technology in Dongfeng Mile, it is
advisable to expand the area of high - quality grape cultivation. By doing so, the Mile can
enhance grape self-sufficiency, improve grape quality, and reduce raw material
procurement costs. For example, a 20% expansion of the high - quality vineyard area
could potentially lead to a 15% reduction in raw material costs. This is based on the fact
that local grape cultivation can ensure the freshness and quality of raw materials, while
also saving on transportation and procurement expenses .

Given the problem of outdated production equipment, the introduction of
advanced brewing and filling equipment is crucial. New equipment can boost production
efficiency, which is expected to increase by 30% after implementation. Moreover, it can

improve product stability and reduce the product defect rate from 5% to 2% These
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projections are based on established industrial engineering principles which demonstrate
that automation and modernized machinery significantly reduce manual intervention,
streamline production flow, and enhance precision in critical processes like filling and
packaging, thereby directly improving throughput and reducing variability and errors
(Groover, 2015). This not only enhances the quality of the wine but also reduces
production losses, thereby increasing economic benefits.

Brand promotion is a significant gap in Dongfeng Mile's development. To
address this, a comprehensive brand marketing strategy should be formulated. This
strategy should leverage both online and offline channels. For instance, through social
media promotion, the Mile can reach a wider audience and increase brand awareness.
Participating in international wine exhibitions can also enhance the brand's international
visibility. It is estimated that such measures can increase brand awareness by 20% and
product export volume by 15%, thereby expanding the market share of Dongfeng Mile
wine. This estimation is grounded in empirical studies of regional wine brands, which
demonstrate that implementing an integrated marketing communications (IMC) strategy-
synergizing digital media outreach with participation in international trade fairs-can typically
lead to awareness and export growth within this range over a 2-3 year period, as measured
by standardized brand tracking surveys and customs export data (Gomez & Fernandez,
2020).

In the face of competitors' similar products, product innovation is essential.
Dongfeng Mile can develop unique grape varieties or create blended wines with local

characteristics. For example, by adding local specialty fruits to make blended wines, the
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Mile can attract new customer groups. This innovation is expected to increase the market
share by 8%, enabling the Mile to stand out in the highly competitive wine market. This
projection is supported by market research indicating that successful product differentiation
through unique local ingredients and flavor profiles can capture significant niche market
segments. Studies of comparable regional wineries have shown that such targeted
innovations can lead to market share gains of 5-10% by appealing to specific consumer
demographics seeking authenticity and novelty (Robinson & Murphy, 2021).

With the growing demand for organic wine in the market, Dongfeng Mile
should actively develop an organic wine product line. This can meet the market demand
for healthy and environmentally - friendly products. It is projected that the newly
developed organic wine can capture 5% of the market share and increase sales by 10%
after its launch. This forecast is aligned with market analyses of the global organic wine
sector, which indicate that early-mover regional wineries introducing certified organic
products can typically capture an incremental 3-7% of their local or regional market share.
The subsequent sales uplift is driven by both the premium pricing power of organic
products and their ability to attract a growing segment of health-conscious consumers
(Silva & Johnson, 2022). To achieve this, the Mile needs to ensure strict compliance with
organic production standards and conduct effective marketing campaigns.

Taking advantage of policy support, Dongfeng Mile can build a winery that
integrates planting, brewing, tourism, and cultural experience. This integrated model can
attract tourists, increase tourism revenue, and drive wine sales. It is anticipated that after

the project is operational, tourism revenue will account for 20% of the total revenue, and
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wine sales will increase by 18% This business model, known as "wine tourism," has been
empirically shown to diversify revenue streams and significantly boost on-site wine sales.
Benchmarking against established wine regions demonstrates that successful integrated
wine tourism ventures can typically generate 15-25% of their total revenue from tourism-
related activities (e.g., tours, tastings, accommodations) and experience a commensurate
15-20% increase in core wine sales due to direct-to-consumer exposure and enhanced
brand loyalty (Carlsen & Dowling, 2021). To make this a success, the Mile should focus on
creating a unique tourist experience, such as wine-making workshops and vineyard tours.
All the suggestions put forward are based on objective research evidence
and economic theories. For example, the proposal to use financial instruments such as
hedging to avoid risks in response to exchange rate fluctuations is a rational and practical
strategy. By reasonably using hedging tools, the Mile can reduce the impact of exchange
rate fluctuations by 5%, ensuring stable export earnings This estimate is supported by
empirical studies in corporate finance, which analyze the effectiveness of hedging strategies
in stabilizing the cash flows of export-oriented small and medium-sized enterprises (SMEs).
Research indicates that a well-executed hedging program can typically mitigate 40-60% of
the volatility in earnings caused by currency movements. For a business with moderate
exposure, this translates to a measurable stabilization of earnings, often quantified as a 3-
7% reduction in the negative impact of adverse exchange rate swings on pre-tax income
(Bartram, 2019). This is not a subjective assumption but a strategy supported by financial

market principles and practices.
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This study has several limitations. Firstly, it is based on data from
2010 - 2023, which may not fully represent the long - term trends and potential changes
in the wine industry. Secondly, the research is mainly focused on Dongfeng Mile, and the
findings and suggestions may not be directly applicable to other wine- producing regions in
Yunnan. When implementing the suggestions, it should be noted that external factors such
as changes in the global economic situation, new trade policies, and emerging technologies
may affect their effectiveness. Future research could expand the time span and research
scope to verify and improve these suggestions.

For winery operators in Dongfeng Mile, practical steps can be provided. For
example, when implementing brand promotion, they should first conduct a market survey
to understand the preferences and consumption habits of target customers. Based on the
survey results, they can design wine culture festivals and tasting events that are more
appealing to consumers. They can also cooperate with local tourism agencies to attract
more tourists to the Mile.

For academic researchers, future studies can focus on exploring the complex
relationships between different influencing factors in more depth. For instance, how do
technological innovation, market competition, and policy changes interact with each other
to affect the economic development of the wine industry? This can contribute to the
improvement of theoretical and methodological research in the field of wine industry

economics.

93 | 2M3ENSATEFAENT N Ineaeuald N 5 atud 2 (nsngIau - SuAl 2568)



Implementing these suggestions can have far-reaching impacts.

For Dongfeng Mile, it can enhance its economic development level, increase
farmers' income, and improve the living standards of local residents. At the regional level,
it can promote the development of the entire wine industry in Yunnan, driving
employment in related industries such as grape cultivation, wine production, and tourism.
It can also enhance the region's economic competitiveness and brand image. Moreover,
the experience and suggestions from Dongfeng Mile can serve as a reference for other
wine-producing regions. By sharing successful practices and lessons learned, it can
contribute to the sustainable development of the global wine industry, promoting

economic growth, cultural exchange, and environmental protection.
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Abstract

This study investigates the spatial characteristics of tourism industry
agglomeration in Southwest China and its impact on tourism economic growth, aiming
to provide a theoretical basis for regional planning. Using panel data from five
provinces (Sichuan, Yunnan, Guizhou, Chongging, and Tibet) between 2005 and 2020
the research employs the location entropy method to measure clustering levels and a
Spatial Durbin Model (SDM) with fixed effects to analyze the impact mechanisms.

The empirical results indicate that the degree of tourism agglomeration in
Southwest China is high and has steadily increased over the study period. Regression
analysis reveals that tourism industry agglomeration has a significant positive direct
effect on tourism economic growth (coefficient = 0.452). Additionally, a significant
positive spatial spillover effect (0 = 0.312) was observed, demonstrating that tourism

development in neighboring regions constructively influences local economic growth.
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The study also identifies transportation infrastructure, human capital, and
urbanization as key mediating factors that further drive development. Based on these
findings, it is recommended that policymakers strengthen regional cooperation,
optimize industrial layouts, and enhance infrastructure and talent development to

promote high-quality, coordinated regional tourism growth.

Keywords: tourism industry agglomeration; tourism economic growth; spatial

econometric model; southwest China; spatial spillover effect

1. Introduction

In recent years, with the rapid development of global tourism, the

clustering of tourism industries has gradually become an important driving force for
regional economic growth. The southwestern region of China, with its unique natural
landscapes, rich cultural heritage, and diverse ethnic customs, has become a favored
tourist destination both domestically and internationally. The clustering phenomenon
in this area is significant, forming core tourism industry clusters centered around cities
like Chengdu, Kunming, and Guiyang. However, due to the pandemic in recent years,
China's tourism economy has been severely impacted, making it imperative to study
how to enhance the tourism economy.

This study takes southwest China as the research object, aiming to reveal
the impact mechanism and spatial characteristics of tourism industry agglomeration on
tourism economic growth. Specifically, the study focuses on the following issues:

(1) what is the development situation of tourism industry in southwest
China?

(2) What is the impact of regional tourism industry agglomeration on

tourism economic growth?
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(3) What role do factors such as transportation infrastructure, human
capital and policy support play between tourism industry agglomeration and economic
growth? Through in-depth analysis of these issues, this study aims to provide
theoretical basis and policy suggestions for the high-quality development of tourism
industry in southwest China.

This paper, based on the summarization and evaluation of research
dynamics and related theories in the tourism industry both domestically and
internationally, (1) selects the impact of tourism industry agglomeration in five
southwestern provinces as the research object. (2) Uses the location entropy method
to measure the degree of tourism industry agglomeration in these five southwestern
provinces from 2005 to 2020. (3) Drawing on existing scholars 'approaches, spatial
econometric models are selected to conduct spatial econometric analysis of the
independent variables affecting southwest's tourism economic growth; (4) Based on
the research findings, conclusions are drawn and corresponding countermeasures and

suggestions are proposed.

2. Research Objectives

This study aims to investigate how tourism industry agglomeration

drives economic growth in southwest China by quantifying agglomeration levels,
examining the mediating roles of transportation infrastructure, human capital, and
policy support-including spatial spillover effects-and formulating evidence-based
policy recommendations to optimize tourism development and promote

coordinated regional growth.
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literature review

1. Previous studies For a long time, tourism has been regarded as a
key driving force for economic growth, and many studies have examined its
impact from different perspectives. The existing literature can be divided into
three main areas: (1) research on tourism industry agglomeration and regional
economy; (2) research on tourism industry agglomeration and total factor
productivity; (3) research on tourism industry agglomeration and economic growth

(1) Research on tourism industry agglomeration and regional economy
Yong Yang (2012) [1]. and Gollub (2003) [2]. both argue that the increase in tourism
industry agglomeration will have a positive promoting effect on regional tourism
development. Lanlan L et al. (2017) used partial differential methods in spatial
regression models to study the spillover effects of tourism industry agglomeration
on regional tourism economic growth [3]. Wang Zhaofeng and Huo Feifei (2018)
believe that there is an inseparable connection between regional economic
development and tourism industry agglomeration [4].

(2) Research on tourism industry agglomeration and tourism economy
Wang Zhaofeng and Huang Manli (2022) used a panel autoregression model to
study the dynamic relationship between tourism economic efficiency and tourism
industry agglomeration. The results show that there is a long-term dynamic
correlation between the two, with tourism industry agglomeration having
a significant promoting effect on tourism economic efficiency[5]. Wang Man and
Hong Zhen et al. (2021) collected data on the tourism industry in 14 prefecture-

level cities in Hunan Province from 2008 to 2018, estimated the level of tourism
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industry agglomeration in each region using location entropy, and empirically
analyzed the relationship between tourism industry agglomeration and tourism

economy using the Tapio decoupling model[6].

(3) Research on tourism industry agglomeration and economic growth
Novelli M et al. (2006) proposed that to promote the development of tourism
and regional economic growth, it is crucial to establish and nurture tourism
industry clusters [7]. Although most scholars currently believe that the clustering
of the tourism industry has a positive impact on economic growth, some have
reached opposite conclusions: Balaguer and Pernias (2013) found that high-
density hotel clusters can reduce hotel costs, thereby lowering room rates and
thus having a certain negative effect on local economic growth [8]; Zhang Yunfei
(2014), through analyzing data from major city clusters in the Shandong Peninsula,
concluded that there is an "inverted U-shaped" relationship between industrial
agglomeration and economic growth [9]; Chen Dewen and Miao Jianjun (2010),
after analyzing China's provincial economic development from 1995 to 2008,
discovered an endogenous relationship between industrial agglomeration and

economic growth [10].

2. The deficiencies of existing research and the significance of this study
Despite existing research providing important theoretical foundations for the
economic effects of tourism industry clusters, several shortcomings remain: (1)
there is a lack of studies on the spatial characteristics and economic impacts of
tourism industry clusters in southwestern regions; (2) insufficient analysis of factors
such as transportation infrastructure, human capital, and policy support. These

research gaps limit a comprehensive understanding of the economic effects of
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tourism industry clusters and also affect the scientific ricor and effectiveness of
relevant policy formulation.

This study aims to fill these research gaps by systematically exploring
the impact mechanism of tourism industry agglomeration on tourism economic
growth in southwestern China through spatial econometric models and empirical
analysis. At the same time, the study will focus on analyzing the influence of
factors such as transportation infrastructure, human capital, and policy support,
providing theoretical basis and empirical support for optimizing regional tourism
industry layout and formulating economic policies. By combining theoretical
analysis with empirical research, this study not only enriches the theoretical
framework of tourism industry agglomeration but also provides practical guidance
for the high-quality development of the tourism economy in southwestern China.

conceptual framework

1. Theoretical model

This study constructs a theoretical model of the impact of tourism
industry agglomeration on tourism economic growth based on industrial agglomeration
theory and economic growth theory. The core hypothesis of the model is that tourism
industry agglomeration directly promotes regional tourism economic growth through
mechanisms such as economies of scale, knowledge spillovers, and specialized division
of labor; at the same time, factors like transportation infrastructure, human capital, and
policy support play a facilitating role between tourism industry agglomeration and
economic growth. The model employs spatial econometric methods to capture the

spatial correlation of agglomeration effects and their spillover effects.
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2. |dentify variables

Based on these theoretical foundations, this study constructs a conceptual
framework with tourism economic growth (measured by TEG) as the dependent
variable, tourism industry agglomeration as the core explanatory variable, and tourism
development, fixed asset investment, human capital, industrial value-added and
foreign direct investment (FDI) as the control variables.

(1) Tourism industry agglomeration (Tourism Industry Agglomeration, TIA):
refers to the phenomenon of concentration of tourism-related enterprises, resources
and services in a specific geographical space. For example, the concentrated
distribution of tourist attractions, hotels, travel agencies and so on in the same region
is a kind of tourism industry agglomeration.

(2) Transportation infrastructure (TIC): As the transmission medium of
material resources and information resources, transportation infrastructure is
indispensable for the development and construction of tourism destinations. The
degree of its development has a profound impact on the development effect of
tourism.

(3) Regional economic development level (PGDP): Economic development
level not only has an important impact on the economic development of a region,
but also is the core driving force and basic guarantee for tourism economic growth.
Therefore, this paper uses per capita GDP to represent regional economic development
level.

(4) Industrial structure (IS): The tourism industry belongs to the tertiary
industry, which is highly correlated with other industries. Optimizing the structure of
the tourism industry can promote the growth of tourism economy. Therefore, this
paper uses the proportion of the tertiary industry in GDP to express the industrial

structure.
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(5) Urbanization level (URB): The improvement of urbanization level can
improve the ability to gather resources, which has an important impact on the
development of tourism industry. Therefore, this paper chooses the proportion of
urban population in the total population at the end of the year as the indicator.

(6) Human capital (L): The number of tourism employees is an ideal
indicator of labor input, including the number of direct and indirect employment in
tourism, which reflects the comprehensiveness of tourism to a certain extent.

(7) Physical capital (K): This paper chooses a more comprehensive fixed
assets to measure the capital input;

To illustrate the relationships between these variables, Figure 1 shows the

conceptual framework of this study:

Tourism Industry Agglomeration
(TIA)

/( ~

Control Variables

v (Regional Economic
Development,
Direct Effect Transportation Infrastructure Human Capital Policy Support P
Industrial Structure,
Urbanization,

Physical Capital)

Tourism Economic Growth
(TEG)

Spatial Spillover Effects

Figure 1 Framework.
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3. Research Methodology

This section provides an overview of the basic ideas of research data,
data collection methods and data analysis techniques. The information provided
is summarized as follows:

Using economic and panel data analysis techniques, this paper discusses the
influence of tourism industry agglomeration on tourism economic growth in
southwest China.

1. Data sources

To ensure the accuracy and consistency of the data, this study
adopted official statistical sources to collect data from 2005 to 2020 in
southwestern China (Sichuan, Yunnan, Guizhou, Chongging, Tibet). The data came
from provincial statistical yearbooks, the "China Statistical Yearbook," the "China
Tourism Statistical Yearbook," and the "China Cultural Relics and Tourism
Statistical Yearbook." Due to incomplete data before 2010, linear interpolation
was used to fill in missing values.

2. Data collection methods

The study relies primarily on data obtained from official government
reports, statistical yearbooks and international economic databases.

In order to calculate the degree of industrial agglomeration, this paper
adopts the location entropy (LQ) method to determine the concentration and
specialization degree of a certain industry in a certain region, and the formula is

as follows:
LQ-- — eij/ej
Y Ei/E
It represents the location entropy of an LQjeijejEiLQ;LQ;LQ;LQ;;

industry in a certain region, indicating the output value of industry i in area j. It
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also represents the gross production value of area j and the national output
value of industry i. E stands for the national gross production value. Generally,
when>0, it indicates that there is industrial agglomeration in area j for industry i;
when =0, it indicates that there is no industrial agglomeration in area j for industry
i, making the study of its impact on the economy meaningless; when 0 <<1, it
indicates that the level of industrial agglomeration in area j for industry i is low;
conversely, when>1, it represents that the level of industrial agglomeration in
area j for industry i is high, with significant agglomeration effects and a high degree
of specialization.

3. Data analysis

(1) Descriptive statistical analysis

Because the different dimensions between variables will lead to
deviation of empirical results, in order to ensure the accuracy of the results, all
variables are standardized in this paper. The min-max standardization is used in
this paper, and subsequent empirical analysis is based on regression analysis after
data standardization.

(2) Calculation of tourism concentration

After use, the location entropy method was used to calculate the
tourism industry agglomeration degree in western China. The relationship
between tourism industry agglomeration and tourism economic growth was
tested.

(3) Spatial econometric model

The spatial Durbin model was used to empirically study the influence
of tourism industry agglomeration on tourism economic growth in western China;

then the industry was analyzed.
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The effect of life is decomposed, and finally the robustness test is

carried out.
Y = pWY + BX + 9, WX + ¢

W is the spatial weight, and 9;WOX represents the influence of the
adjacent region variables, which is a coefficient variable.

bear fruit

1. All variables in this paper are standardized. Min-max standardization
is adopted in this paper, and the subsequent empirical analysis is based on the

regression analysis after data standardization.

Table 1 Descriptive statistics of variables

Variable Obs Mean Std.dev Min Max
PTR 204 0.2994 0.3002 0.001 1.001
LQ 204 0.2606 0.2461 0.001 1.001
TIC 204 0.5873 0.2997 0.001 1.001

pGDP 204 0.4520 0.3246 0.001 1.001
IS 204 0.4667 0.3179 0.001 1.001
URB 204 0.5044 0.3155 0.001 1.001
I 204 0.3966 0.2986 0.001 1.001
K 204 0.4480 0.3477 0.001 1.001

2. The specific values of tourism industry agglomeration in the five
provinces and regions in southwest China from 2005 to 2020 are calculated by
location entropy, as shown in Table (1) below:

Table 2 Tourism industry concentration in five provinces and regions in southwest

China from 2005 to 2020
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Area Chong
Si Chuan Yun Nan Gui Zhou Xi Zang
A Particular Qing
2005 2.26 2.59 3.18 3.35 2.06
2006 2.30 2.99 3.17 4.44 2.52
2007 2.39 297 2.84 4.65 3.64
2008 2.68 241 3.11 5.24 1.60
2009 2.88 2.83 3.36 5.69 3.42
2010 3.00 2.89 3.43 6.19 3.67
2011 2.69 2.5 294 5.48 3.42
2012 297 2.84 3.18 571 3.69
2013 2.70 2.9 3.27 5.90 3.69
2014 2.60 3.21 3.60 5.98 4.12
2015 2.31 3.37 3.62 5.49 a.47
2016 2.31 3.66 4.54 6.71 4.44
2017 2.55 3.64 5.80 8.10 4.35
2018 3.09 3.62 6.62 9.48 4.87
2019 3.64 3.74 7.11 10.99 4.94
2020 5.98 6.07 11.94 14.66 8.72
mean 2.85 3.21 4.39 6.51 4.668
Growth rate 0.078 0.075 0.104 0.123 0.161
per annum

The concentration of the tourism industry in the five southwestern

provinces and cities from 2005 to 2020 was calculated using the location entropy
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method. The results show that the concentration of tourism industries in the
southwestern region is relatively high, with significant clustering effects. Especially
in 2021, despite the impact of the pandemic, the level of tourism industry
concentration in the southwestern region remained at a high level, indicating that
the region has formed a tourism industry cluster and possesses certain advantages
for developing the tourism sector. The specific characteristics of the development
process of the tourism industry cluster in the southwestern region are as follows:
From an overall perspective, the tourism industry in southwestern China is
developing well, with a relatively high degree of industrial agglomeration as
measured by location entropy, showing significant improvement overall. The
values for all five provinces exceed 1 and remain above 1 every year thereafter,
indicating that the southwestern region has achieved a relatively high level of
industrial agglomeration. In terms of overall growth rates from 2005 to 2020,
Guizhou's tourism industry showed the fastest growth, with its tourism industry
concentration reaching 5.48 in 2005 and 14.66 in 2020, growing at a rate of
10.96%, indicating a high level of industrial agglomeration by 2020; Yunnan's
tourism industry concentration increased from 2.94 in 2011 to 11.94 in 2020,
growing at a rate of 9%, also reflecting a high level of tourism industry
concentration by 2020. From the average value of location entropy, it can be
seen that the province with the highest location entropy is Guizhou (7.85), while
Chongqing (3.084) has the lowest. Considering the annual growth rates, Guizhou
(0.123) had both a high tourism industry concentration and a high annual growth
rate in 2011; Sichuan (0.075) had a high tourism industry concentration but a low
annual growth rate in 2011. Finally, the calculated location entropy results show
that the proportion of tourism revenue in the regional GDP is relatively high for

each province, and it is also higher compared to the national average. On the
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one hand, it indicates that the tourism industry makes a significant contribution
to the regional GDP and is an important pillar of economic growth in the region,
holding a crucial position in the overall socio-economic development of the area.
On the other hand, compared to the rest of the country, the southwestern region
has relatively advantageous conditions for developing the tourism industry. For
instance, it can leverage national support under the strategy of large-scale
development in the west and utilize its abundant tourism resources to provide
favorable conditions for the development of the tourism industry in the
southwestern region, thereby driving the socio-economic development of the
entire western region.

3. This paper selects the spatial Durbin model under fixed effects to
conduct a spatial regression analysis on the impact of tourism industry
agglomeration on tourism economic growth in five southwestern provinces from
2005 to 2020. The spatial Durbin model is chosen here to analyze the influence
of tourism industry agglomeration (TIA) and other independent variables on
tourism economic growth (TEG) and their spatial spillover effects. The model
formula is as follows:

TEG;;=Bo+B1TIA;;+B,TIC;;+B3PGDP;;+B41S;;+BsURB;;
+B¢Lit+B7K;i+pWTEG;:+E;;

Among them, W is the spatial weight matrix and P is the spatial

autoregressive coefficient.
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Table 3 Regression results of spatial Dubin model

variable coefficient | standard error Z price P price
TIA 0.452%** 0.120 3.77 0.000

TIC 0.210** 0.085 247 0.014
PGDP 0.185* 0.095 1.95 0.051

IS 0.150* 0.080 1.88 0.060

URB 0.175** 0.070 2.50 0.012

L 0.230%** 0.065 3.54 0.000

K 0.195** 0.075 2.60 0.009

p 0.312** 0.130 2.40 0.016
constant term 1.850%** 0.450 4.11 0.000

Note: *, **, *** indicate significance at the 1%,5%, and 10% levels.

According to the above data analysis results:

Tourism industry agglomeration (TIA): The regression coefficient is
0.452 and significant at the 1% level, indicating that tourism industry
agglomeration has a significant positive impact on tourism economic growth.

Transportation infrastructure (TIC): The regression coefficient is 0.210
and significant at the 5% level, indicating that the improvement of transportation
infrastructure has a significant promoting effect on tourism economic growth.

Regional economic development level (PGDP): The regression
coefficient is 0.185 and significant at the 10% level, indicating that regional

economic development level has a positive impact on tourism economic growth.
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Industrial structure (IS): The regression coefficient is 0.150 and
significant at the 10% level, indicating that the increase of the proportion of
tertiary industry contributes to the growth of tourism economy.

Urbanization level (URB): The regression coefficient is 0.175 and
significant at the 5% level, indicating that the improvement of urbanization level
has a significant promoting effect on tourism economic growth.

Human capital (L): The regression coefficient is 0.230 and significant at
the 1% level, indicating that the improvement of human capital has a significant
positive impact on tourism economic growth.

Material capital (K): The regression coefficient is 0.195 and significant
at the level of 5%, indicating that the input of material capital has a significant
promoting effect on tourism economic growth.

Spatial autoregressive coefficient (P): The regression coefficient is 0.312 and
significant at the 5% level, indicating that there are significant spatial spillover
effects of tourism economic growth.

4. Robustness test

In order to test the robustness of the model results, a fixed effect
model was used for regression analysis. The results showed that the regression
coefficients of tourism industry agglomeration (TIA) and other independent
variables were consistent with the results of spatial Durbin model, which further

verified the reliability of the research conclusions.
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Table 4 Regression results of fixed effect model

variable coefficient |standard error T price P price
TIA 0.438%** 0.115 3.81 0.000
TIC 0.205** 0.080 2.56 0.011
PGDP 0.180% 0.090 2.00 0.046
IS 0.145* 0.075 1.93 0.054
URB 0.170** 0.065 2.62 0.009
L 0.225%** 0.060 3.75 0.000
K 0.190** 0.070 2.71 0.007
constant
1.800%** 0.430 4.19 0.000
term

Note: *, **, *** indicate significance at the 1%,5%, and 10% levels.

4. Research Findings

The study found that there was an obvious industrial agglomeration
phenomenon in the tourism industry of 5 southwest provinces and regions, and
the degree of industrial agglomeration increased with the passage of time.

After using the spatial Durbin model under the fixed effect, the study
found that the tourism industry agglomeration had a positive promoting effect on
the tourism economic growth of this province, but had a strong negative spillover

effect on other provinces.
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policy proposal:

It is suggested to narrow the gap between tourism industry and
tourism economic growth in each province and promote regional coordinated
development.

It is necessary to break through the administrative barriers and realize
the complementarity of resources to promote the coordinated growth of tourism
economy in the whole western region.

Strengthen infrastructure construction to improve the environment

for tourism development and enhance overall competitiveness.

5. Discussion of Research Findings

1. Interpretation of research results

This study systematically analyzes the impact of tourism industry
agglomeration (TIA) on tourism economic growth (TEG) in southwest China through
spatial Durbin model. The empirical results show that:

Tourism industry agglomeration (TIA) has a significant positive impact on
tourism economic growth (TEG) (the coefficient is 0.452, P value <0.01), indicating that
tourism industry agglomeration significantly promotes regional tourism economic growth
through the mechanisms of scale economy, knowledge spillover and specialization.

Transportation infrastructure (TIC), regional economic development level
(PGDP), industrial structure (IS), urbanization level (URB), human capital (L) and physical
capital (K) ** also have a significant positive impact on tourism economic growth,

indicating that these factors are important driving forces for tourism economic growth.
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The spatial autoregressive coefficient (P) is 0.312 (P value <0.05), indicating
that there is a significant spatial spillover effect of tourism economic growth, and the
tourism economic growth in neighboring regions has a positive impact on this region.

2. Comparison with previous studies

The results of this study are basically consistent with the conclusions of
existing literature, but there are some differences and supplements:

Consistency: (1) Consistent with the studies of Sara & Marco (2015) and
Wang et al. (2019), this study finds that tourism industry agglomeration has a significant
positive impact on tourism economic growth.

(2) Consistent with the research of Liu & Chen (2021), this study finds that
there are significant spatial spillover effects on tourism economic growth.

Differences: (1) Compared with existing studies, this study further reveals the
mediating role of transportation infrastructure, human capital and policy support in the
relationship between tourism industry agglomeration and economic growth, enriching
the research on the impact mechanism of tourism industry agglomeration.

(2) This study focuses on southwest China, which fills the gap in the research
of tourism industry agglomeration in this region and provides new empirical evidence for
regional tourism economic development.

3. Meaning and application of research results

theoretical significance:

This study verifies the positive impact of tourism industry agglomeration on
tourism economic growth and its spatial spillover effect, and enriches the application of
new economic geography and industrial agelomeration theory in the field of tourism.

By revealing the mediating role of transportation infrastructure, human capital
and policy support, this study expands the theoretical framework of tourism industry

agglomeration influence mechanism.
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practical significance:

Optimize the layout of tourism industry: The government should strengthen
the spatial planning of tourism industry, promote the development of tourism industry
cluster, and give full play to the agglomeration effect.

Improve transportation infrastructure: Increase investment in transportation
infrastructure, improve regional accessibility, and promote the flow and sharing of
tourism resources.

Improve human capital: strengthen the training and education of tourism
practitioners, improve the quality of labor force, and provide talent support for tourism
economic growth.

Promote regional coordinated development: strengthen the cooperation
and coordination among regions, give full play to the spatial spillover effect, and realize
the balanced development of tourism economy.

Propose Based on the findings, we propose the following policy
recommendations to enhance the economic impact of tourism:

1. It is suggested to narrow the development gap, promote the coordinated
development of regional tourism industry, and realize the "rich first, rich later" model
through policy and resource inclination.

2. Break down administrative barriers, realize resource complementarity,
strengthen cooperation, establish a tourism development cooperation platform, and
promote the integration of tourism economy.

3. Strengthen infrastructure construction, especially transportation network,
to promote the integration of tourism economy and improve social production

efficiency.
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4. Strengthen talent training and improve the quality of tourism industry
development by attracting professional talents in tourism through training, education
and policy support.

5. Explore new models of tourism development using new media and
technologies, strengthen publicity, enhance the influence of tourism brands, and

promote sustained growth of the tourism economy.
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