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Methods/Statistical Analysis: An enhanced double diamond model,
based on Porter's model, and the entropy method were utilized to
evaluate competitiveness across selected countries.

Findings: Distinct strengths were observed in each country within the
adjusted double-diamond model. The US and New Zealand excelled in
factor and demand conditions. China outperformed South Korea in
demand conditions and related industries.

Improvements/Applications: This research provides insights for
policymakers in enhancing sustainability and competitiveness in South
Korea's agricultural sector. It also highlights opportunities for
stakeholders to improve efficiency and governance through digital
transformation.
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INTRODUCTION

The recent conflict between Russia and Ukraine has highlighted the impact of international relations on

agriculture, leading to food crises and security issues. In addition, a paradigm shift in agriculture is needed, with
many countries formulating sustainable strategies for agricultural internationalization [1,2]. Agricultural
internationalization refers to the strategic measures taken by agricultural enterprises or countries on a global
scale to utilize agricultural resources and competitive advantages, strengthen international trade and
cooperation, achieve agricultural industry development, optimize resource allocation, and promote agricultural
development [3,4,5,6,7,8].
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Prominent researchers in mercantilist theory, such as Thomas Mun (1895) [9], expressed the view that

agriculture was the foundation of all industries and an important source of national wealth. According to him,
governments should promote agricultural development and ensure national food security through protective
trade policies. This perspective had a significant impact on the economic policies of 19th-century Europe.
Influenced by mercantilism (15th—18th centuries), many countries implemented various policies and measures,
such as raising tariffs, restricting imports, and providing subsidies to protect agriculture. Some scholars argue
that agricultural internationalization is significant to agricultural enterprises and countries and has gained
worldwide attention.

On the other hand, it also imposes significant pressure on the environment and resources. Schaller
(1993) [8] suggested that governments can enhance agricultural production efficiency, reduce resource
consumption, and alleviate environmental pollution through strengthening agricultural technological innovation.
He also believed that measures, such as improving and establishing scientific agricultural policies, promoting
balanced development of agricultural production and consumption, protecting the environment and resources,
and enhancing international cooperation, were core means of addressing the challenges of agricultural
internationalization and ensuring its sustainable development.

Furthermore, the internationalization strategy of agriculture in the Netherlands is noteworthy [10]. The
primary focus of the agricultural internationalization strategy in the Netherlands is to achieve strategic goals
through agricultural trade cooperation, using export, foreign direct investment (FDI), and participating in
international agricultural technology cooperation. Recently, Dutch agricultural exports have continued to
expand, with competitive advantages in products such as high-value-added flowers and fruits. Through
international cooperation and exchange, the agricultural products of the Netherlands have been internationalized
and supplied a wide variety of international markets [11]. Israel is also creating national wealth through the
internationalization of agriculture [12]. As such, agriculture is becoming an important industry in many
developed countries.

The rapid spread of the digital economy globally, particularly due to the impact of the COVID-19
pandemic, has led to the rapid digital transformation of agriculture production, distribution, consumption, and
trade. For example, digital transformation is an important component of the United States' agricultural
internationalization strategy. The United States uses Fourth Industrial Revolution technologies, such as
precision agriculture, smart agriculture, prescription agriculture, and autonomous tractors, to precisely allocate
resources, determine the optimal harvest time, and improve agricultural production efficiency.

Data sharing has become common in the US livestock industry, with organizations such as CDCB
(Council on Dairy Cattle Breeding) and DHIA (Dairy Herd Improvement Association) leading in this field [13].
These new technologies, including automation systems and sensor arrays, have increased the data generated by
livestock farms. In addition, the market size of the agricultural sector in New Zealand grew by 15.3% compared
to 2020, with an average growth rate of 4.2% over the past five years (2017-2021) [14]. Despite the relatively
low contribution of agriculture to the GDP, international competition in agricultural internationalization remains
fierce. As the climate crisis worsens, plant-based foods, which are considered environmentally friendly, have
rapidly gained popularity in New Zealand [15]. The consumption of plant-based diet foods in New Zealand
increased by 19% compared to 2020.

Owing to the food safety and food crisis triggered by the Russia—Ukraine conflict and the spread of
COVID-19, there has been an increased demand for agricultural products. For example, New Zealand has
consistently promoted seasonal specialties and local food to address the food safety and food crisis [16].

Overall, many countries, such as South Korea, New Zealand, the United States, and China, have
different strategies for agricultural internationalization, including strengthening agricultural trade cooperation,
promoting the development of agricultural Fourth Industrial Revolution technologies, understanding consumer
behavior trends, agricultural ESG management, and digital transformation trends.
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Hence, there is an urgent need to study agricultural internationalization strategies. These strategies
promote agricultural development and economic growth and enhance farmers' income and standard of living.
Furthermore, given the competition and demand in the global agricultural market, agricultural
internationalization strategies are imperative. These strategies try to optimize the global distribution of
agricultural resources and promote social sustainability and environmental protection. Lastly, agricultural
internationalization strategies facilitate agricultural technological innovation and international cooperation,
accelerating the modernization of agriculture.

Therefore, as a crucial measure for agricultural development, agricultural internationalization strategies
hold significant potential and urgency on a global scale. Therefore, this paper suggests some insights into the
development of agricultural competitiveness, including internationalization in South Korea, by a comparison
with some major agricultural nations.

THEORETICAL BACKGROUND
INTERNATIONALIZATION OF AGRICULTURE

The basic framework of internationalization in industry includes an analysis of internationalization
driving factors and sources of competitive advantage, which can determine different market entries and strategic
choices because different market entries and strategic choices have different products and services [17]. In the
internationalization strategy, enterprises need to analyze these factors carefully, formulate strategies that meet the
requirements of their business and target markets, and adjust according to market changes [18].

Vieira et al. (2021) [19] found some flaws in the internationalization process of Portugal's manufacturing
industry in its in-depth development, such as the lack of sustained competitive advantage, relatively low R&D
investment, insufficient international strategic innovation, and insufficient institutional support.

Choosing an appropriate internationalization strategy can help improve a company's performance and
competitiveness [20,21,22,23]. For example, a study on the internationalization of Taiwan's computer numerical
control machinery industry showed that in the early stages of internationalization, the process and competitive
advantages helped improve corporate performance. In addition, the industry environment plays a positive
regulatory role in the internationalization process and corporate performance. In this situation, it is necessary to
establish a 'sustainable internationalization strategy' to enhance agricultural competitiveness.

The early contributions to the internationalization of agriculture originated from the field of economics,
particularly from researchers in international trade and development economics. Economists Heckscher and
Gerschenkron were among the early researchers who focused on and contributed to the internationalization of
agriculture [24,25]. The Heckscher-Ohlin model proposed by Heckscher and Ohlin (2002)[26] explained the
reasons for international trade, including agricultural trade, providing a theoretical framework for understanding
the role of agriculture in international trade. In addition, Alexander Gerashchenko’s (1904-1978) focus included
the role of agriculture in rural economies and development, making a significant contribution to the
internationalization of agriculture [27]. The work of these scholars provided a theoretical foundation for
subsequent economists and researchers, prompting further in-depth studies on the internationalization of
agriculture. Over time, researchers from other disciplines, such as agricultural economists, sociologists, and
environmental scientists, have also joined in the study of the internationalization of agriculture [28].

Various strategies and perspectives have been suggested in the internationalization of agriculture. For
example, Cristobal-Frans et al. (2020) examined the use of e-commerce to facilitate the internationalization of
agricultural products [29]. Thorlakson et al. (2018) explored the relationship between supply chains and
sustainability, emphasizing how agricultural enterprises can ensure environmentally friendly, socially
responsible, and economically effective production in international markets [30]. Belletti (2007) examined the
impact of the internationalization process of PDO (PHP Data Objects) / PGI (Post Good Issue) agricultural
products on small and medium-sized enterprises, as well as how these enterprises can address challenges from
different competitors in international markets [31].
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Chrysomallidis and Doukas (2023) emphasized how digital transformation can provide production
conditions for sustainable agriculture, contributing to the "greening” of the agricultural sector, with the EU's
Common Agricultural Policy (CAP) playing a crucial role in promoting agricultural digital transformation [32].
Zeng and Jiang (2023) reported that ESG management has a positive impact on agricultural performance [33].
Kuandykova et al. (2023) evaluated the introduction of organic agriculture and ESG principles in Kazakhstan,
promoting the international competitiveness and sustainable development of agricultural products [34].

DIAMOND MODEL VS. DOUBLE DIAMOND MODEL

This study utilized the double diamond model to assess domestic and international competitiveness
factors [35]. This model is based on the diamond model developed by Porter (1990) [35], which evaluates mainly
domestic competitiveness. The diamond model comprises four endogenous variables (e.g., factor conditions,

demandconditions, related and supporting industries, and firm’s strategy, structure, and rivalry (business
context)) and two exogenous variables (e.g., government and chance) [Figure 1]. This study used a ‘generalized
double diamond model' with an internationalization variable [36]. The model was adjusted slightly for the
research topic; hence, it can be called an ‘adjusted double diamond model.'
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Figure 1. Porter's Diamond Model
Sources: Porter (1990)
Note: Porter's diamond model shows the determinants of competitive advantage in an industry.

Factor conditions refer to the basic and advanced factors related to production that are necessary for
competition in a specific industry, such as natural resources and skilled labor. Demand conditions represent the
characteristics of domestic market demand for products and services, which are based on market size and
sophistication. Related and supporting industries refer to the presence of supply or related industries for general
competitiveness. In particular, forming clusters that develop positive synergies through related and supporting
industries is essential. The strategy, structure, and rivalry of firms (or business context) represent the overall
structure and strategy, organization, and operation of a company within a country, with a particular emphasis on
assessing competitive relationships in the domestic market. Strategies and structures may vary according to the
circumstances, and it is believed that intensified competition may enhance competitiveness.

On the other hand, the government plays the role of an exogenous variable in enhancing national
competitiveness, and ‘chance’ refers to external events that cause significant environmental changes, such as war.
Although the diamond model was initially developed for analyzing national competitiveness, it has been widely
applied to analyzing industries, companies, and other entities [35, 37].
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Many scholars have extensively studied the diamond model developed by Porter (1990) [35], often
incorporating additional research variables to enhance the original framework. Table 1 provides an overview of
previous studies conducted on each variable of this research model.

Table 1. Definitions of the Variables in the Research Model

Porter Related variables for research scope Researchers
(1990)'s
Diamond

Model

Mainly human resources, material resources,

and technology,land, climate, natural Rugman & Collinson
Factor resources or population, skilled labor, the (2012).[38]
Conditions country's stock of knowledge resources Friedman et al.(1992).[39]
(scientific, technical, or market knowledge), Hong et al.(2008).[40]

transport and communications infrastructure,
wage level, financial capital, and quality of
work (university enroliment)

Demand Market quality, Bénassy-Quéreé et al.(2004)[41]
Conditions Market size, Ali & Guo(2005)[42]
Domestic and foreign markets demand Tsiligiris (2018)[43]
Coughlin &
Related and State of cluster development, Arromdee(1991)[44]
Supporting Logistics and transportation convenience. Wheeler & Mody(1992)[45]
Industries Auvailability of financial services Na & Lightfoot(2006)[46]
Strategy, Legal system, Woodward(1992)[47]
Structure, Business environment, Root & Ahmed(1979)[48]
and Rivalry Business strategy, ESG, GllI Dumludag et al.(2008)[49]

The diamond model presents a conceptual framework for assessing industrial competitiveness (Porter,
1990) [35]. Based on the diamond model, many researchers have applied it to analyze various industries such as
the automobile industry [50], wind power industry [51], ICT industry [52], tourism industry [53], and the film
industry [54].

In the agricultural industry, Porter's model has been used to evaluate the agricultural export
competitiveness of emerging markets [55]. Related factors such as irrigated land area, competitive labor costs,
foreign direct investment (FDI), and export market opportunities play a vital role in enhancing the export
competitiveness of the agricultural sector. Constantin et al. (2022) employed Porter's model to investigate the
competitiveness of Romanian vegetables, identifying challenges such as fragmented land structure,
underperforming irrigation, warehousing, transportation sectors, heavy dependence on imports, and a lack of
competitiveness leading to a deepening trade deficit [56]. They suggest that the competitiveness of agriculture
can be enhanced by improving the performance and logistics infrastructure of supporting industries and
eliminating market access barriers for small farmers.



Chao-Qun Gao/Afr.J.Bio.Sc.6(12)(2024) Page 3323 of 23

Balc1 and Giray (2020) reported that despite being close to natural resources and inputs, the fruit industry
and related sectors in the vicinity of Isparta only constitute a standard agglomeration area and fail to generate a
cluster effect due to the absence of a collaborative culture within and between departments [57]. This deficiency
diminishes regional competition opportunities in the industry. The study suggests that fostering seamless and
consistent communication between sectors, governmental support for sector collaborations, and ensuring that
regional actors benefit from these collaborations are crucial for clustering and enhancing regional
competitiveness.

Based on the diamond model developed by Porter (1990)[35], Rugman and D'Cruz (1991, 1993)[58,59],
Rugman and Verbeke (1995)[60], Cartwright (1993)[61], Hodgetts (1993)[62], Dunning (1993)[63], Van Den
Bulcke (1995)[64], Rugman and Verbeke (1995, 1998)[60,65] have further developed the model by adding
internationalization aspects . They argued that Porter's diamond model is unsuitable for small open economies,
which largely rely on foreign markets and other countries’ foreign policies. Moon, Rugman, and Verbeke
(1998)[65] suggest that Porter's original diamond model was incomplete owing to its insufficient consideration of
multinational activities. Finally, they suggest a generalized double diamond model.

Figure. 2 presents the generalized double diamond model, including the domestic and global (or
international) variables of a country. That model is a synthesis of both, reflecting the overall competitiveness of a
nation. The disparity between the domestic and international diamonds indicates the extent of domestic and
international activities, including export and foreign direct investment. In particular, including multinational
activities such as foreign direct investment (FDI) is crucial in analyzing a country's competitiveness [66].

| Firm's business context

SSR

Factor conditions | F D | Demand conditions

R&S )
(1) —— Domestic
Related & supporting industries ‘ (2) - International

Figure 2. Generalized Double Diamond Model
Source: Moon et al. (1998)
Note: The solid line represents the domestic diamond model, while the dashed line represents the global (or
international) diamond model
Subsequently, many scholars have conducted extensive empirical research using the diamond model
[67,68,69,70] For example, Jung (2008)[54]compared the advantages of South Korea and the United States using
the double diamond model to provide insights into the development direction and competitive advantages of the
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South Korea’s film industry. Liu and Hsu (2009) [71] used the double diamond model to compare the
competitive advantages of Taiwan and South Korea, showing that South Korea's industrial structure and products
are similar to Taiwan's, positioning South Korea as a major competitor in the Chinese and global markets. This
study used the adjusted double diamond model to analyze the four variables (or components) of the original
diamond model, including domestic and international variables.

RESEARCH MODEL AND HYPOTHESES
RESEARCH MODEL

China, the United States, and New Zealand were selected to analyze the international competitiveness of
Korean agriculture. China is an Asian country with a large proportion of agriculture close to Korea, and the
United States is the number one agricultural export country in the world. New Zealand is an agriculturally
developed country with many agricultural exchanges with Korea. Therefore, this study aimed to find meaningful
implications by comparing the agricultural competitiveness of the United States, New Zealand, and China,
focusing on Korea.

The fundamental goal of this study was to analyze the four components of the adjusted double diamond
model, including internationalization variables (or factors). Through this analysis, the competitiveness of
agricultural internationalization in South Korea, New Zealand, the United States, and China will be evaluated,
and insights will be suggested to improve the growth and enhancement of sustainable competitiveness of
agricultural internationalization in South Korea. The comparative analysis of the selected variables is based on
the fundamental attributes of the adjusted double diamond model, as shown in Figure 3.

Firm's business context
SSR Law-System Improvement(D1) [ESG management.
Innovation(D2) m)  Digital transformation
ESG(D3) Strategy.
Factor conditions  F ~— D Domandcondion,
Technology(A1) \\ . Know thy self, know
Smart and 4m Human Resources(A2) g;:ngelst'\l;‘: n;(ark;;(m) =» thy enemy.
precise strategy. Capital(A3) h° 2 Ia.r f'(‘ ) I Tailor-made strategy.
Material resources(Ad) ‘ IB:; quality” of agriculture Differentiated strategy.
(1) —— Domestic
2) - International
@ R&S

Related & supporting | '"rastructure(C1) Government-industry-universi
- Government support(C2) # -research stra:t/:egy. b4

Employment (C3)

Figure 3. Total variables based on the adjusted double diamond model.

This study formulated the variables based on the adjusted double diamond model. The elements of the
factor conditions can be subdivided further into technology (A1), human resources (A2), capital (A3), and
material resources (A4). The elements of demand conditions can be subdivided into the domestic market (B1),
global market (B2), and the ‘quality’ of agriculture (B3). The elements of related and supporting industries can be
subdivided into infrastructure (C1), government support (C2), and employment (C3). The elements of strategy,
structure, and rivalry can be subdivided into law-system improvement (D1), innovation (D2), and ESG (D3).

For successful agriculture, different strategies should be implemented from each dimension of the
diamond model. A smart and precise strategy can be adopted regarding factor conditions. In terms of the demand
conditions, a strategy of understanding oneself and others, adapting to local conditions, and differentiation can be
implemented. The related and supporting industries can use the government—industry—research collaboration
strategy to enhance agriculture. Implementing ESG management and digital transformation strategies is critical in
terms of firm’s strategy, structure, and rivalry (business context). A more detailed explanation of these strategies
will be described later after conducting empirical analyses of the agricultural competitiveness of the four
countries.
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Model classification Index Description Source
Biotechnology Use of biological systems or living
(R&D) organisms to develop products or
technologies. OECD
Technology Data infrastructure Systems and technology used to
(A1) technology manage and process large volumes |  World
of data efficiently. Bank
Artificial intelligence technology
General agricultural Al applied to various aspects of
technology agriculture, such as crop
FC management and yield prediction. | Market.us
Rural population
Human (proportion Percentage of the total population
Resources Of total population) living in rural areas FAO
(A2) Education level of Level of education attained by
Labor force individuals working in rural areas. | OECD
Financial services and credit
Capital Rural credit faC|I|t|es_ prowded to rural FAO
(A3) communities or agricultural
businesses
Material Agricultural land used for organic
resources Organic farming area farming practices, avoiding FAO
(A4) synthetic pesticides and fertilizers
. . Total demand for agricultural
Dnc;gisgt'c Domestic demand products within a country's borders OECD
. . Foreign direct investment
Bl . .
(B1) Agricultural FDI inflows specifically directed towards the FAO
agricultural sector within a country.
DC Global Overseas demand Demand fro.m fo_relgn.markets. OECD
market Outward foreign direct investment
(B2) Agricultural FDI outflow| in the agriculture sector (going FAO
abroad)
The quallty of Agricultural added value Value Increase In agrlcultu_re World
agriculture products during the production
(one person) Bank
(B3) process.
Logistics Word
system (Service Quality of transportation service Bank
Infrastructure quality)
(C1) Facilities and structures for Word
Logistics infrastructure transportation. Bank
Water stress Pressure on water resources OECD
Water efficiency Effective use of water resources. FAO
R&S Total support estimate Total estimated support for
. OECD
Government TSE agriculture.
support Production protection Measures to safeguard agricultural OECD
(C2) output
Agriculture as a share of | Percentage of government spending
. . FAO
Government expenditure on agriculture
Employment | Agricultural employment Percentage of workforce in Word
(C3) (% of total employment) agriculture. Bank
Ease of doing business Level of ease for business Word
(business freedom) operations. Bank
Law-System -
imorovement Market environment
SSR P (D1) (economic freedom Indicator of economic freedom. Heritage
indicator)
Labor freedom Degree of freedom for the The global
workforce economy
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Inné)ls/gglon GII (Innovation Index) | Measure of the innovative capacity | WIPO
Nitrogen fertilizer use How effectively do crops use OECD
efficiency nitrogen fertilizers
Nitrogen input per  |Amount of nitrogen-based fertilizers OECD
hectare used per unit area of land
Land fertilizer Application of phosphorus-based FAO
(phosphorus) fertilizers to the soil
Fertilizer consumption Quantity of fertilizers used per OECD
E-ESG (kg per hectare) hectare of land
(D3) Carbon monoxide Release of carbon monoxide gas OECD
emissions into the atmosphere
. Amount of energy used in
Energy consumption agricultural processes OECD
Terrestrial and marine
protection rate Percentage of land and marine areas| Word
(%, based on total land protected for conservation Bank
area)
S-ESG Healtgilfg?(;:inbg: I(i:t())/ stand Affordability of a balanced diet FAO
(D3) Prevalence of food Proportion of people with FAO
insecurity inadequate access to food
Government Pillar Al refers to the
Government pillar Al integration and utilization of
(E-Government artificial intelligence (Al) UNIDO
Development Index) technologies within the
G-ESG governmental sector
(D3) Government integrity is a term used
to describe the ethical behavior and
Government Integrity moral standards within a OECD
government or public
administration.

Table 2 lists the variables of the research model. The first column represents the original diamond model
developed by Porter (1990). Table 2 also describes the detailed variables, explanations, and sources. The data for
these indices (or indicators) were sourced from official government websites and international organizations.
Primarily, the data are gathered from reputable sources such as the Food and Agriculture Organization (FAQ),
the Organization for Economic Cooperation and Development (OECD), and the World Bank. Therefore, the
reliability of the source data is high.

The first dimension (or factor conditions) of the diamond model is related to the level of production
factors and is consistent with the Factor Endowment Theorem of Heckscher-Ohlin. Porter (1990) [35]
distinguishes between basic and advanced factors in the diamond model. Basic factors include land, climate,
natural resources, or population. In contrast, advanced factors involve more complex and advanced elements,
including knowledge resources (scientific, technological, or market knowledge), transportation and
communication infrastructure, sophisticated technologies, and skilled labor.

In factor conditions, advanced factors are crucial for competitive advantage. These factors are developed
through training, research, and innovation, representing investments by individuals, companies, or governments.
The fundamental assumption is that a country must continuously upgrade its factor conditions. The basic factors
provide the initial advantage to a country, which can then be strengthened by investing in advanced factors.
Conversely, weaknesses in basic factors suggest the need for investment in advanced factors (Porter, 1990) [35].
Therefore, enhancing a country's advanced factors, such as the education system or infrastructure, will improve a
country's competitive advantage.
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The demand conditions refer to the nature and scale of domestic demand for products and services within
an industry. A key characteristic is the intensity and complexity of domestic customer demand. Porter (1990) [35]
suggested that companies are most sensitive to the demands of their closest customers. Therefore, domestic
market demand plays a crucial role in shaping the attributes of company products. In this study, international
variables, such as the global market and the quality of agriculture, were also included.

The domestic market functions as a multifaceted catalyst, enhancing local company performance and
offering potential advantages. Its significant size facilitates economies of scale and experience curve benefits and
influences a country's attractiveness as a business destination, particularly when logistical constraints restrict the
establishment of multiple production sites. Empirical studies indicate a notable trend. After tapping into their
expansive domestic markets, efficient enterprises are driven to explore international opportunities. Leveraging
the scale advantages from domestic operations, these firms try to expand into global markets, pursuing new
avenues for growth [72].

The related and supporting industries are composed of relevant suppliers. In particular, complementary
enterprises are considered crucial in establishing competitive advantages within an industry. Furthermore, the
concentration of companies, suppliers, and supporting businesses in a specific geographical location is called an
industry cluster, which creates a positive synergy effect [73].

This study established the following indicators as key variables of this sector. Infrastructure (C1)
encompasses logistics system (service quality), logistics infrastructure, water stress, and water efficiency.
Government support (C2) included the total support estimate TSE, production protection, and agriculture as a
share of government expenditure. Employment (C3) comprises agricultural employment (% of the total
employment).

In strategy, structure, and rivalry (or business environment), the operations, structure, and administration
of companies are significantly influenced by the unique national context and competitive landscape in which they
operate [35]. The level of competition within a country directly impacts the ability of a firm to compete globally.
Local rivals can negate any inherent advantages derived from a nation's resources or domestic market
characteristics. Moreover, intense domestic competition compels firms to enhance their efficiency and embrace
technological advancements. This competitive environment fosters a natural selection process, where only the
most efficient enterprises survive, driving ongoing innovation and improvement [74].

In this dimension, law-system Improvement (D1) includes ease of doing business (business freedom),
market environment (economic freedom indicator), and labor freedom. Innovation (D2) comprises innovation
index GIl. E-ESG includes nitrogen fertilizer use efficiency, nitrogen input per hectare, land fertilizer
(phosphorus), fertilizer consumption (kg per hectare), carbon monoxide emissions, energy consumption, and
terrestrial and marine protection rate (%, based on total land area). S-ESG encompasses the cost of healthy
eating, affordability, and the prevalence of food insecurity. G-ESG includes the government Pillar Al (E-
Government Development Index) and government integrity.

Countries face varying levels of competitive pressure and exhibit significant differences in organizational
models, management practices, company objectives, and individual achievement goals. These differences lead to
the diversity of international strategies adopted by enterprises. According to Porter, success in each industry
requires a specific management system. Therefore, if a country's enterprises adhere to a particular management
system, their success may be limited to specific industries. As a result, these variations play a crucial role in the
diamond model because differing management ideologies can profoundly influence a country's ability to
establish a competitive advantage [35].

ANALYSIS AND COMPARISON BY THE ADJUSTED DOUBLE DIAMOND MODEL
FACTOR CONDITIONS

The factor conditions of the diamond model represent the essential elements of competition within a
specific industry, such as human resources, material resources, knowledge resources, capital resources, and
production infrastructure. In particular, the generation, upgrading, and specialization of production factors are
more important than mere possession [35].
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This study employed the adjusted double diamond model for analysis, categorizing the factor conditions
into technology, human resources, capital, and material resources. This study analyzed the factor conditions by
differentiating variables across South Korea, New Zealand, the United States, and China. In addition, the entropy
weight method (EWM) was used to calculate the weight of indicators for each country and the final scores for
each factor condition.

The entropy method in comprehensive evaluation is a multi-index comprehensive evaluation method that
calculates the entropy of different indicators [75]. The main purpose of this method was to determine the weights
and contributions of each indicator in the overall evaluation to evaluate the overall performance of the object
more comprehensively and objectively.

The entropy method has the following characteristics: Its objectivity is based on information theory,
which can objectively reflect the differences and contributions between indicators, avoiding the influence of
subjective factors on the evaluation results. The weights in the overall evaluation can be determined through
weight determination and calculations of the entropy of each indicator. Indicators with higher entropy have
smaller weights, reflecting their relative importance in overall performance. In addition, the entropy method for
multi-index comprehensive evaluation is suitable for multi-index, multi-level comprehensive evaluation
problems. It can comprehensively consider the contributions of different indicators to overall performance and
form comprehensive evaluation results. Standardization of the entropy method refers to the need to standardize
indicator data to ensure comparability and avoid evaluation bias caused by different units.

When assessing the competitiveness of different regions or countries, entropy technology is vital for
conducting a thorough evaluation. In this context, entropy technology serves several essential functions. First, it
facilitates a multi-index comprehensive evaluation by considering various indicators from the Porter Diamond
Model, such as the agricultural basic technology level, innovation level, ESG, and policy support within factor
conditions. The use of entropy technology allows for a comprehensive assessment of multiple indicators, aiding
in the equitable allocation of weights to each indicator and providing a comprehensive and unbiased evaluation of
each country's competitiveness. Second, entropy technology enables the scientific allocation of weights by
calculating information entropy, ensuring that the weight of each indicator is determined objectively. This is
particularly crucial for the agricultural industry, where specific indicators, such as technological innovation, may
have a more significant impact on overall competitiveness, a factor that entropy technology can accurately reflect

Third, entropy techniques facilitate differential analysis by highlighting variations between countries. By
comparing the entropy values, researchers can discern the differences in the performance of agricultural
industries across different countries, enhancing the understanding of the sources and constraints of
competitiveness. Fourth, entropy technology necessitates data standardization to ensure the comparability of
various indicators. This standardization helps eliminate evaluation biases stemming from differences in
measurement units between regions, leading to more precise comparisons. Lastly, the results of comprehensive
evaluations conducted through entropy technology can offer valuable decision-making support. Regional
governments, enterprises, or research institutions can adjust their strategies based on these assessment results,
focusing on developing areas with higher competitiveness to enhance the overall competitiveness of national
agriculture. Consequently, entropy technology emerges as a potent tool for comparative studies of national
agricultural competitiveness, enabling a comprehensive and scientifically grounded assessment of regional
competitiveness and furnishing decision-makers with a solid foundation for strategic decision-making.
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Table 3. Detailed indicators reflecting the EWM parameters in factor conditions

Figures by countr
Model classification Index g y y
NZ KR us CN
Biotechnology
(R&D) 0.0351742 | 0.0529317 | 0.0712841 | 0.0000712
Technology Data infrastructure
(A1) technology 0.0350193 | 0.0298996 | 0.0221024 | 0.0000350
General agricultural Al
technology 0.0198819 | 0.0393234 | 0.0334292 | 0.0000393
AVE 0.0300251 | 0.0407182 | 0.0422719 | 0.0000485
Rural population
FC (proportion of total
Human population) 0.0001219 | 0.0284929 | 0.0199809 | 0.1219810
Resources :
(A2) Education level of the
rural labor force 0.1069427 | 0.0336869 | 0.0171107 | 0.0001068
AVE 0.0535323 | 0.0310899 | 0.0185458 | 0.0610439
C(‘"Apg)a' Rural credit 0.0041174 | 0.0708964 | 0.1003932 | 0.0125516
Material
resources Organic farming area 0.1075106 | 0.0001074 | 0.0278956 | 0.0213639
(Ad)
AVE 0.1951854 | 0.1428120 | 0.1891066 | 0.0950079

* FC= Factor Conditions, NZ= New Zealand, KR= South Korea, US= America, CN=China
* AVE=Average

This study investigated four agriculture-related variables across four countries: Technology—biotechnology, data
infrastructure technology, and general agricultural Al technology; Human resources— rural population and
educational levels of the rural labor force; Capital funds—rural credit; Material resources—organic farming area.
The findings indicate that the United States and South Korea have comprehensive technological advantages in
agriculture, while China and New Zealand excel in the total score of human resources. The United States and
South Korea have notable advantages in agricultural rural credit, and New Zealand stands out for its natural
resource advantages in organic farming areas. After evaluating the overall factor conditions, the United States
and New Zealand emerged as leaders in agricultural factors.

Moon (1998) [76] reported that overcoming resource scarcity is deemed more crucial than the resources
themselves, despite the common belief that countries abundant in natural resources are wealthy. Japan's
lightweight strategy exemplifies this. Australia and New Zealand benefit from not only natural resources and but
also advanced resource development, processing, and transportation technologies. In contrast, despite its absolute
wealth in natural resources, the United States faces challenges because of its high consumption levels
necessitating substantial oil imports, which also influences its Middle East policy.

Stringent entry procedures in Australia and New Zealand, particularly concerning agricultural product
inspections, underscore the importance of technological and institutional advances alongside natural resources for
national progress. Data analysis in this study shows that while China has abundant labor resources, its

performance in agricultural capital investment and technology lags. In contrast, New Zealand has increased its
investments in agricultural education and natural resources, while the United States has prioritized agricultural
education and technology investments. Consequently, with substantial investments in agricultural technology, the
United States and New Zealand are poised to be more competitive than China and South Korea.

DEMAND CONDITIONS
The demand conditions represent the specific characteristics of product and service demand within a
particular industry. These demand conditions determine the pace and nature of domestic enterprise improvement
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and innovation, encompassing three crucial attributes: the composition of domestic demand (or the characteristics
of buyer demand), the scale and pattern of domestic demand in growth, and the mechanisms of domestic
preferences when shifting to foreign markets. The first attribute influences the latter two.

When determining competitive advantage, the quality of domestic demand is more significant than
quantity Porter, [35]. This study qualitatively and quantitatively compares the demand conditions of relevant
agricultural variables in four countries, as presented in Table 4.

Table 4. Detailed indicators reflecting the EWM parameters in demand conditions

Figures by countr
Model classification Index NZ KR g yUS y CN
Domestic Domestic demand | 0.0000975 | 0.0143575 | 0.0840117 | 0.0975877
market Agricultural FDI
(B1) inflows 0.0136922 | 0.0001052 | 0.1053064 | 0.0827192
AVE 0.0068948 | 0.0072313 | 0.0946591 | 0.0901534
DC Overseas demand 0.0296476 | 0.0001287 | 0.1287797 | 0.0412087
Global market Aaricultural DI
(B2) gricultura
outflow 0.0001254 | 0.0224799 | 0.1255732 | 0.0525625
AVE 0.0148865 | 0.0113043 | 0.1271765 | 0.0468856
ngr?gjlltllt}r/eOf Agricultural added
(B3) value (per person) | 4 495760 | 0.0020500 | 0.0100000 | 0.0005600
AVE 0.0268594 | 0.0205856 | 0.2318356 | 0.1355990

* DC= Demand Conditions. Conditions, NZ= New Zealand, KR= South Korea, US= America, CN=China
* AVE=Average

This study examined the variables influencing agricultural demand in four countries, encompassing
domestic and international agricultural demand, as well as agricultural quality, including product quality and
added value.

Domestic demand is evaluated using indices, such as the agricultural domestic demand and agricultural
FDI inflows, while the global market is assessed through indices, such as overseas demand and agricultural FDI
outflows. The quality of agriculture is scrutinized through the added value of agricultural products.

The findings from the survey suggest that China has a significant advantage in the domestic market
because of the current potential agricultural product market to meet domestic demand. Gale, H. F.(2013) [77]
suggested that China's agricultural strategy is geared toward expanding domestic demand to bolster its trade
surplus and competitiveness. In global markets, the United States demonstrated competitive strengths on the
global platform, followed closely by China. This was attributed to initiatives such as the Foreign Market
Development (FMD) program, which the United States has implemented to enhance the global presence of U.S.
agricultural products through collaboration between the Foreign Agricultural Service (FAS) and U.S. agricultural
producers and processors.

In contrast, New Zealand excels in terms of value-added agriculture, as highlighted by Small et al.
(2016).[78] Considering these factors, the competitive positioning of the United States and China in terms of
demand is evident, with New Zealand emphasizing the significance of value-added agriculture. In particular,
New Zealand has a distinct advantage in unilateral value-added agriculture, indicating a shift in consumer
preferences towards quality and safety over quantity.

This trend reflects the success of Japanese and Korean electronics firms on the global stage, where the
consumer demand for high-quality products drives continuous innovation and technological progress. Therefore,
it is imperative to consider the market size and prioritize market quality to stimulate market demand.

RELATED AND SUPPORTING INDUSTRIES

The related and supporting industries refer to the existence and competitiveness of industries that provide
goods or services for a specific industry at an international level. Although the presence of these industries is
crucial, it is even more important to determine how to effectively utilize these factors [35].
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When there are internationally competitive domestic suppliers, it not only enables the rapid and efficient
acquisition of cost-effective input factors, but also promotes rapid innovation and improvement through
proximity. The competitiveness of an industry is generally evaluated based on the development status of
intermediate goods supply and other related industries. This study investigated the indices for related and
supporting industries, as shown in Table 5.

Table 5. Detailed indicators reflecting the EWM parameters in related and supporting industries

. Figures by country
Model classification Index NZ KR US cN
Logistics system (Service
Infrastruct quality) 0.0001720 | 0.0215408 | 0.0430386 | 0.0215408
ure Logistics infrastructure 0.0000869 | 0.0870084 | 0.0474986 | 0.0079889
(C1) Water stress 0.0347742 | 0.0000347 | 0.0257213 | 0.0197071
Water efficiency 0.0254739 | 0.0198440 | 0.0348572 | 0.0000348
R& AVE 0.0151268 | 0.0321070 | 0.0357789 | 0.0123179
S Total support estimate TSE | 0.0000625 | 0.0484668 | 0.0099632 | 0.0625359
ﬁtog’jggcr:‘rf Production protection 0.0020157 | 0.1624501 | 0.0001623 | 0.0444797
(C2) Agriculture as a sha_re of
government expenditure | 0.0352481 | 0.0123903 | 0.0778006 | 0.0000777
AVE 0.0131088 | 0.0744358 | 0.0293087 | 0.0356984
Er:tpég%r)ne Agricultural employment
(% of total employment) | 4 5534154 | 0,0195623 | 0.0001100 | 0.1100641
AVE 0.0516510 | 0.1261050 | 0.0671976 | 0.1580804

* R&S= Related and Supporting Industries. NZ= New Zealand, KR= South Korea, US= America, CN=China
* AVE=Average

Based on the data provided, South Korea and the United States exhibit strengths in logistics systems and
efficient agricultural water resource utilization. South Korea benefits from its advanced infrastructure and
technology, facilitating the smooth flow of goods through well-developed transportation networks and innovative
logistics management practices. The United States capitalizes on its abundant water resources for agriculture,
implementing modern irrigation techniques and stringent water management policies to ensure sustainable
utilization and minimize wastage.

The New Zealand government has a high proportion of government spending in the agricultural sector.
New Zealand also excels in water efficiency and conservation because of innovative agricultural practices and
robust water management policies. In China, agriculture accounts for a large proportion of total employment, so
there is strong protection for the agricultural sector and agricultural products. Although this may be highly
competitive in related and supported sectors, it has several limitations in overall agricultural competitiveness.

In sum up, fostering international competitiveness in agriculture requires comprehensive efforts beyond
the scope of individual enterprises. In addition to the development of supporting industries, it is imperative to
establish requisite facilities and industrial clusters. Moreover, effective policy support from government entities
is essential. These multifaceted measures collectively reinforce the value chain of the agricultural sector,
augmenting its competitiveness and sustainability in the global arena. Such integrated strategies are essential for
ensuring the resilience and adaptability of the industry amid evolving economic landscapes and environmental
challenges.

FIRM’S STRATEGY, STRUCTURE & RIVALRY (OR BUSINESS CONTEXT)

The 'firm’s strategy, structure, and rivalry' refers to the conditions and characteristics of a country,
indicating how enterprises are created, organized, and managed [35]. In specific industries, different countries
organize their enterprises with varying objectives, strategies, and methods, and the competitive advantage in a
specific industry result from the appropriate combination of these conditions and competitive advantages [35].
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This study examined the domestic perspectives on law-system improvements, innovation, and
agricultural ESG strategies, as shown in Table 6. The effective utilization of these variables is essential [35].
With globally competitive suppliers in the international market, it becomes possible to acquire the most cost-
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effective input factors efficiently and rapidly and achieve rapid innovation and improvement due to proximity.

Generally, industry competitiveness is assessed based on the development of intermediate supply and
related businesses. This study conducted a detailed investigation of related and supporting industries, as shown in

Table 6.

Table 6. Detailed indicators reflecting the EWM parameters in strategy, structure, and rivalry

Figures by countr
Model classification Index g y y
NZ KR us CN
Ease of doing business
(business freedom) 0.022805 | 0.022751 | 0.012138 | 0.000023
Law-system Market environment
Improvement (economic freedom
(D1) indicator) 0.021644 | 0.012725 | 0.021554 | 0.000022
Labor freedom 0.050092 | 0.001292 | 0.063904 | 0.000064
AVE 0.031514 | 0.012256 | 0.032532 | 0.000036
Innovation .
(D2) GIl (Innovation Index) | ) 519811 | 0019279 | 0.025963 | 0.000026
Nitrogen fertilizer use
efficiency 0.039578 | 0.000051 | 0.050693 | 0.004856
Nitrogen input per
hectare 0.016580 | 0.029886 | 0.000030 | 0.014309
Land fertilizer
(phosphorus) 0.034776 | 0.025508 | 0.000035 | 0.009868
Fertilizer consumption
SSR E-ESG (kg per hectare) 0.000019 | 0.016968 | 0.019194 | 0.015609
Carbon monoxide
emissions 0.033896 | 0.010098 | 0.000034 | 0.024972
Energy consumption 0.020226 | 0.011877 | 0.000039 | 0.039018
Terrestrial and marine
protection rate (%, based
on total land area) 0.040916 | 0.000041 | 0.016195 | 0.014756
AVE 0.026570 | 0.013490 | 0.012317 | 0.017627
Healthy eating cost and
affordability 0.017840 | 0.016442 | 0.016966 | 0.000018
S-ESG
Prevalence of food
insecurity 0.013331 | 0.020412 | 0.020695 | 0.000021
AVE 0.015586 | 0.018427 | 0.018830 | 0.000019
Government pillar Ai
(E-Government
G-ESG Development Index) 0.000025 | 0.015672 | 0.024713 | 0.015335
Government Integrity 0.030443 | 0.014103 | 0.016836 | 0.000030
AVE 0.015234 | 0.014887 | 0.020774 | 0.007683
AVE 0.088904 | 0.059060 | 0.084453 | 0.025365

*SSR= Strategy, Structure, and Rivalry, NZ= New Zealand, KR= South Korea, US= America, CN=China

* AVE=Average
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NZ-KR-US-CN KR-NZ
[Strategy, Structure, and Rivalry) [Strategy, Structure, and Rivalry)
020 0.4 0102
[Factor Conditions] #{Demand Conditions] [Factor Conditions) [Demand Conditions]
New Zealand
. oy South Korea
a New Zealar
[Related and Supporting Industries) V [Refated and Supporting Industries)
KR-US KR-CN
[Strategy, Structure, and Rivalry) (Strategy, Structure, and Rivairy)
[Factor Condtions] & : A{Demand Conditions) (Factor Conditions) ; y  [Demand Conditions)
South Korea
——— United Sta K
[Related and Supporting Industries) [Related and Supporting Industries)

* NZ= New Zealand, KR= South Korea, US= America, CN=China
Figure 4. Comparison of the adjusted double diamond models in the four countries

The adjusted double diamond model analysis across four countries shows notable discrepancies in
competitiveness between the United States and other nations. The United States appears to have a higher level of
competitiveness, particularly in factor conditions, demand conditions, and business context (or firm’s strategy,
structure, and rivalry) compared to other countries. South Korea falls behind the United States in various aspects
except for related and supporting industries, meaning the country needs serious improvement.

In the context of agricultural internationalization, the discrepancies in competitiveness between the
United States and other nations, particularly South Korea, take on a different dimension. The United States'
dominance in factor conditions, demand conditions, and business context positions it as a formidable player in
the global agricultural market, enabling its agricultural sector to thrive internationally. With advanced
technology, abundant resources, and a well-established market, US agricultural products enjoy a competitive
edge in terms of quality, innovation, and market penetration. This allows US farmers and agribusinesses to
capitalize on global opportunities and expand their reach across borders.

On the other hand, while South Korea exhibits strengths in related and supporting industries within the
agricultural sector, such as technology and manufacturing, it faces challenges in fully capitalizing on these
advantages in the international arena. Regulatory barriers, limited market access, and the dominance of larger
agricultural players hinder South Korea's ability to compete effectively with countries such as the United States
on a global scale.

In the realm of agricultural internationalization, the disparities highlighted in the adjusted double
diamond model underscore the need for strategic interventions and policy reforms to bolster the global
competitiveness of South Korea's agricultural sector. Addressing regulatory constraints, enhancing market access,
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and fostering innovation and technology transfer are critical steps toward facilitating the successful
internationalization of South Korea's agriculture industry, enabling it to harness its strengths and navigate the
complexities of the global market more effectively.

When examining the adjusted double diamond model between South Korea and New Zealand, it
becomes evident that New Zealand outperforms South Korea in factor conditions and business context but lags in
related and supporting industries. Hence, Korea should benchmark New Zealand's factor conditions and business
context.

Based on the comparison, South Korea may face challenges in agricultural competitiveness because of
the weaker factor conditions and business context. This could result in difficulties in attracting investments,
accessing advanced technologies, and optimizing agricultural operations. Therefore, benchmarking New
Zealand's strengths in these areas could help South Korea enhance the international competitiveness of its
agricultural sector.

A comparison of South Korea and China showed that China has superior competitiveness in the domestic
market. In the case of Korea, which has a small domestic market, it will be necessary to expand a global market
to overcome this.

China's competitive advantage in the domestic market stems mainly from its vast population base and
growing middle class, providing Chinese businesses significant sales opportunities and room for development. In
contrast, South Korea's domestic market is relatively small, limiting the scale and growth potential of enterprises.
Therefore, South Korean enterprises must seek opportunities in the international market to achieve growth and
enhance competitiveness. Expanding into the global market can help South Korean enterprises reduce their
dependence on the domestic market, explore new sales opportunities, and expand their business scope and
visibility through collaboration with international partners. Therefore, South Korea should actively promote
agricultural internationalization to address the limitations of the domestic market and achieve sustainable growth
globally.

South Korea can derive valuable insights and strategic lessons based on a comparative analysis of the
adjusted double diamond model across South Korea, the United States, New Zealand, and China. South Korea
can benefit from the advanced factor conditions of the United States, including abundant natural resources,
advanced technology, and infrastructure. By investing in research and development, education, and innovation,
South Korea can enhance its factor conditions to drive agricultural competitiveness. In addition, studying the
demand conditions strategies in the United States, such as consumer preferences and market trends, can help
South Korea develop effective marketing and branding strategies to stimulate domestic consumption and expand
export opportunities. Moreover, emulating the business context of the United States, characterized by a
competitive business environment, supportive regulatory framework, and vibrant entrepreneurial ecosystem, can
foster innovation and entrepreneurship in South Korea's agricultural sector.

South Korea can learn from New Zealand's success in sustainable agricultural practices and efficient
resource management. South Korea can enhance its agricultural productivity while minimizing environmental
impact by adopting environmentally friendly farming techniques, promoting sustainable agriculture, and
implementing resource-efficient technologies. Moreover, New Zealand's business context, which emphasizes
sustainability, transparency, and ethical practices, can inspire South Korea to strengthen its corporate social
responsibility initiatives and governance practices in the agricultural sector.

Despite having a smaller domestic market compared to China, South Korea can learn from China's
competitiveness in catering to the needs of a large consumer base and effectively utilizing local resources. By
focusing on market segmentation, product differentiation, and customer engagement strategies, South Korea can
enhance its competitiveness in both domestic and international markets.

Furthermore, studying the strategies of the United States for market expansion and global trade can help
South Korea identify new growth opportunities and develop effective internationalization strategies for its
agricultural sector.
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CONCLUSION
SUMMARY AND DISCUSSION

This study examined the comprehensive competitiveness of the agricultural industries in South Korea,
New Zealand, the United States, and China, including the internationalization level of the agricultural sectors. An
adjusted double diamond model was adopted to compare their overall competitiveness. Based on the analysis
results, the following suggestions are proposed to enhance the competitive advantage of Korean agriculture.

Compared with other countries, South Korea is competitive in agricultural technology (Al), database
technology (Al), and overall agricultural artificial intelligence technology (A2). On the other hand, in an era
where technology is constantly being updated, South Korea should continue to increase its investment in
agricultural technology because, with the development of the fourth industrial revolution, agricultural
competition is no longer limited to labor resources but also involves various digital transformation of agriculture
such as smart farms.

In factor conditions, however, New Zealand's rural labor education level is higher than that of South
Korea. Therefore, South Korea needs to improve agricultural education and increase the popularization of
agricultural knowledge. Regarding natural resources, New Zealand far exceeds South Korea, which shows that
South Korea needs to strengthen the development of organic farms and the maintenance of ecological resources.

Second, in the demand conditions, South Korea's domestic demand and exports are lower than other
countries. This shows that the consumer market for Korean agricultural products is low, and global markets are
not active enough. Therefore, it is necessary to expand global markets by enhancing agricultural competitiveness.
The quality of agricultural products is more important than the quantity (or size) of demand. Hence, Korea should
increase the added value of Korean agricultural products.

Third, related supporting industries must be improved urgently, focusing on the following aspects.
Agriculture in South Korea faces challenges, such as population aging, labor shortages, and climate change. The
primary focus is government support, production protection, and agricultural research and development support.
On the other hand, South Korea's proportion of investment in agriculture is still lower than that of the United
States and New Zealand. South Korea's agricultural employment rate is lower than that of China and New
Zealand. Agricultural support policies in South Korea should focus on promoting agricultural production and
employment. In other words, South Korea must strengthen human resource development through agricultural
education.

Finally, the business context also needs to be improved urgently. South Korea lags behind other countries
regarding the ease of doing business indicators such as law-system improvement, market environment, and
innovation. In addition, in terms of ESG management, the Korean government should improve the
environmental, social, and governance of agriculture. Therefore, South Korea must improve agricultural
competitiveness through policies such as improving laws and regulations, market environment, and strengthening
innovation strategies.

IMPLICATIONS

The analysis suggests that South Korea enhances agricultural science and technology investment, focusing on
information technologies, such as artificial intelligence and databases, to improve agricultural production
efficiency and competitiveness. Furthermore, efforts should be made to bolster agricultural education and training
to elevate farmers' scientific and cultural proficiency and skills, supporting the advancement of agricultural
modernization.

South Korea should also be placed on resource conservation by reinforcing farmland protection and
ecological environment management, enhancing the quality and value of agricultural products, and aligning with
consumer demands. To expand its market size, South Korea is encouraged to actively engage in global markets to
elevate the presence and impact of its agricultural products. In addition, increased investment in research and
development, cultivation of distinctive agricultural brands, and enhancement of product value to cater to evolving
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consumer preferences are recommended. The agricultural policy should try to enhance the agricultural support
system, augment investments in agricultural research and development, refine agricultural production subsidy
policies, and foster a conducive policy environment for Korean agricultural progress.

Simultaneously, streamlining administrative processes, fostering fair market competition, and stimulating
agricultural innovation are essential for optimizing the business environment. Lastly, in terms of ESG
(Environmental, Social, and Governance) management, the Korean government should promote ESG practices,
fortify agricultural-environmental protection and social responsibility initiatives, and bolster the sustainability of
agricultural development.

The academic implications of this study are as follows. This study used an adjusted double diamond
model to analyze the general competitiveness of agriculture, including internationalization, and proposed some
new views and insights. The traditional diamond model mainly focuses on the impact of national domestic
factors on competitiveness, while the double diamond model incorporates international factors into the analytical
framework. This study used the double diamond model to analyze the current situation of Korean agricultural
international competitiveness and explore its influencing factors.

The following are the practical implications of this study. Korean agricultural businesses are gaining a
deeper insight into the global market competition environment and devising successful competitive tactics. This
research can also enhance the competitiveness of Korean farmers and enable them to engage more effectively in
international market competition.

Regarding policy implications, the government must increase funding for the advancement of
agricultural technology and foster the growth of innovative technologies within the sector. Furthermore, the
government must enhance policies to safeguard agricultural resources and establish a sustainable framework for
agricultural production. Moreover, the government must provide greater assistance for accessing international
markets and to explore new market opportunities. Emphasis should also be placed on supporting the production
of premium agricultural goods and enhancing brand recognition. Policy measures should be implemented to
bolster the competitiveness of agricultural enterprises and facilitate their expansion into global markets. In
addition, initiatives to promote the adoption of ESG practices by agricultural firms should be encouraged,
fostering an environment conducive to sustainable agricultural management.

The Korean government proactively invests in technological innovations within the agricultural sector to
enhance productivity by incorporating novel technologies. Efficient resource utilization and embracing
sustainable agricultural methodologies are essential for organizational success. Furthermore, formulating a
comprehensive international market entry strategy and thoroughly comprehending foreign markets are
imperative. Emphasis should be placed on the cultivation of superior agricultural goods and the augmentation of
brand recognition. Collaboration with global entities is recommended to bolster competitiveness. Agricultural
companies are urged to actively participate in competitive readiness efforts and prioritize sustainable practices by
adhering to ESG management principles.

In sum up, implications of this research for enhancing South Korea's competitive advantage in
agricultural internationalization are as follows. Key recommendations include a focus on technological advances
through continued investment in agricultural technologies, such as Al and database management, to compete
effectively in the era of smart and information-based agriculture. In addition, improving rural education to equip
farmers with the necessary skills to utilize advanced technologies and optimize agricultural practices is crucial.

Protecting organic resources through increased focus on organic farmland protection and ecological
resource management can differentiate South Korean products and meet sophisticated consumer demand.
Strategies to expand the global market, develop high-value products, invest in supporting industries, strengthen
government support, improve the regulatory environment, and implement ESG management are essential for
enhancing Korean agricultural competitiveness. By addressing these recommendations, South Korea can
significantly enhance its agricultural competitiveness and establish a more sustainable agriculture.
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LIMITATIONS

This study had several limitations, which can be used as important issues for future research. first, this
research was constrained to a specific set of countries (south korea, new zealand, the united states, and china). a
broader inclusion of nations could offer a more comprehensive perspective on agricultural internationalization
strategies. second, more in-depth analysis can be performed in future studies using other data or methodologies
such as primary data or interviews. furthermore, given the dynamic nature of the agricultural sector, future
studies could explore emerging trends and the latest technologies that might impact future agricultural
competitiveness.

ACKNOWLEDGMENT
This research was supported by Chungbuk National University Korea National University Development
Project (2023).

REFERENCES

1 Lorvi I, Deineha I, Danilova L, Savchenko Y, Yusupova O, Tiahunova N. Internationalization of Sales
Marketing of Agricultural Enterprises in the Conditions of Developed Informatization. Journal of
Agriculture and Crops. 2022 Apr;8(4):251-258. DOI: 10.32861/jac.84.251.258

2. Wieliczko B. The impact of global surrounding on the Common Agricultural Policy. Prace Naukowe
Uniwersytetu Ekonomicznego we Wroctawiu. 2017;(498):354-381. DOI: 10.15611/pn.2017.498.34

3. Chrysomallidis C, Doukas YE. Building Networks in the Agri-Food Chain: EU as Facilitator Toward
Digital Transformation and “Greening” of Agricultural Sector. Journal of International Food &
Agribusiness Marketing. 2024;36(1):47-67.

4. Zeng L, Jiang X. ESG and Corporate Performance: Evidence from Agriculture and Forestry Listed
Companies. Sustainability. 2023 Apr;15(8):6723. DOI: 10.3390/su15086723

5. Gerschenkron A. Economic backwardness in historical perspective[J]. The sociology of economic life,
1992: 117-130.

6. Henriksson RG. Eli F. Heckscher: the economic historian as economist. In: The History of Swedish
Economic Thought. Routledge; 2013. p. 141-167.

7. Sparling D, Quadri T, Van Duren E. Consolidation in the Canadian Agri-Food Sector. Canadian Agri-
Food Policy Institute (CAPI); 2005. Available from: https://reurl.cc/8012Wb (website)

8. Schaller N. The concept of agricultural sustainability. Agriculture, Ecosystems & Environment. 1993
Sep;46(1-4):89-97. DOI: 10.1016/0167-8809(93)90016-1

9. Mun T. England's treasure by foreign trade. Macmillan and Company; 1895. Chapter 11. pp.18

10.Hogenbirk A, Hagedoorn J, Van Kranenburg H. Globalization in the Netherlands. In: Handbook on Small
Nations in the Global Economy. Edward Elgar Publishing; 2009.12-29

11. Schouten M, Heijman WJ. Agricultural clusters in the Netherlands. Visegrad Journal on Bioeconomy and
Sustainable Development. 2012;1(1):20-26.

12.Belman Inbal A, Tzachor A. National policy and SMEs in technology transfer: the case of Israel. Climate
Policy. 2015;15(1):88-102. DOI: 10.1080/14693062.2013.770299

13.Hutchins J, Hueth B. 100 years of data sovereignty: Cooperative data governance and innovation in US
dairy. Applied Economic Perspectives and Policy. 2023;45(3):1551-1576. DOI: 10.1002/aepp.13339

14. Akhtar MN, Shaikh AJ, Khan A, et al. Smart sensing with edge computing in precision agriculture for soil
assessment and heavy metal monitoring: A  review. Agriculture.  2021;11(6):475.
DOI:10.3390/agriculture11060475

15.Jonathan D, Cristina C, Alexandra M, Anja M. Healthy and Climate-Friendly Eating Patterns in the New
Zealand Context. Environmental Health Perspectives. 2020 Apr;128(1):17007. DOI: 10.1289/EHP5996

16.Castle M. COVID-19, trade policy and agriculture in New Zealand: from ‘environmental vandals’ to
‘economic heroes’. Political Science. 2021 Jan;73(3):215-233. DOI: 10.1080/00323187.2022.2057336

17.Johnson G, Scholes K, Whittington R. Strategisches Management-Eine Einfuhrung: Analyse,
Entscheidung und Umsetzung. Pearson Deutschland GmbH; 2011.

18.Capar N, Kotabe M. The Relationship between International Diversification and Performance in Service
Firms. Journal of International Business Studies. 2003 May;34:345-355.

19.Vieira J, Frade R, Ascenso R, Martinho F, Martinho D. Determinants of Internationalization as Levers for
Sustainability: A Study of the Portuguese Pharmaceutical Sector. Sustainability. 2021 Aug;13(17):9792.
DOI: 10.3390/su13179792



Chao-Qun Gao/Afr.J.Bio.Sc.6(12)(2024) Page 3338 of 23

20.McDougall PP, Oviatt BM. New venture internationalization, strategic change, and performance: A
follow-up study. Journal of Business Venturing. 1996;11(1):23-40. DOI: 10.1016/0883-9026(95)00081-X

21.Tallman S, Li J. Effects of international diversity and product diversity on the performance of
multinational firms. Academy of Management Journal. 1996 Feb;39(1):179-196. Stable URL.:
http://links.jstor.org/sici?sici=00014273%28199602%2939%3A1%3C179%3AEOQIDAP%3E2.0.CO%3B
2-J

22.Lu JW, Beamish PW. The internationalization and performance of SMEs. Strategic Management Journal.
2001 Jun;22(6-7):565-586. DOI: 10.1002/smj.184

23.Pedersen T, Tallman S. Global strategy collections: Mult nationality and performance. Global Strategy
Journal. 2023 Mar;13(2):517-531. DOI: 10.1002/gsj.1478

24.1L eamer EE. The Heckscher-Ohlin Model in Theory and Practice. Princeton Studies in International
Economics. 1995 Feb;77: International Economics Section, Department of Economics, Princeton
University.

25.Baskaran T, et al. The Heckscher—Ohlin model and the network structure of international trade.
International Review of Economics & Finance. 2011 Apr;20(2):135-145. DOI: 10.1016/j.iref.2010.11.003

26.0hlin B. The Theory of Interregional Exchange. Cambridge, MA and London: MIT Press; 2002.

27.Gerschenkron, A. (1992). Economic backwardness in historical perspective. The sociology of economic
life, 117-130.

28.Volynets O, Bondarenko D, Oleksiuk V. Theoretical and methodological foundations of innovative
development of international agribusiness. 2019 Dec:39-52. DOI: 10.32702/2306-6792.2019.12.39

29.Cristobal-Fransi E, Montégut-Salla Y, Ferrer-Rosell B, et al. Rural cooperatives in the digital age: An
analysis of the Internet presence and degree of maturity of agri-food cooperatives’ e-commerce. Journal of
Rural Studies. 2020 Feb; 74:55-66. DOI: 10.1016/j.jrurstud.2019.11.011

30.Thorlakson T, Hainmueller J, Lambin EF. Improving environmental practices in agricultural supply
chains: The role of company-led standards. Global Environmental Change. 2018 Jan;48:32-42. DOI:
10.1016/j.gloenvcha.2017.10.006

31.Belletti G, et al. The impact of geographical indications (PDO and PGI) on the internationalization
process of agro-food products. In: 105th EAAE Seminar “International Marketing and International Trade
of Quality Food Products”, Bologna, March (8-10); 2007. Available from: https://reurl.cc/aL69n4

32.Chrysomelids C, Doukas YE. Building Networks in the Agri-Food Chain: EU as Facilitator Toward
Digital Transformation and “Greening” of Agricultural Sector[J]. Journal of International Food &
Agribusiness Marketing. 2024 Nov;36(1):47-67. DOI: 10.1080/08974438.2023.2281328

33.Zeng L, Jiang X. ESG and Corporate Performance: Evidence from Agriculture and Forestry Listed
Companies. Sustainability. 2023;15(8):6723. DOI: 10.3390/s5u15086723

3. Kuandykova M, Akpanov A, Tleubayeva S, Belgibayev A, Makhmudov A, Atchabarova A. Attracting
Investment for Rural Development: Introduction of Organic Agriculture and ESG Principles in
Kazakhstan. Journal of Environmental Management and Tourism. 2023 Apr;14(5):2196-2206.

35.Porter ME. The competitive advantage of nations. Harvard Business Review. 1990;73(91):896.

36.Moon HC, Rugman AM, Verbeke A. The Generalized Double Diamond Approach to International
Competitiveness. In: Rugman AM (Ed.), Research in Global Strategic Management: A Research Annual.
1995;5:97-114.

37.Moon HC, Jung JS. Northeast Asian Cluster through Business and Cultural Cooperation. Journal of Korea
Trade. 2008 Dec;14(2):29-53.

38.Rugman AM. Advancing empirical research in international business. Multinational Business Review.
2012 Nov;20(4). DOI: 10.1108/mbr.2012.57220daa.00

39.Friedman J, Peplowski D, Silberman J. What Attracts Foreign Multinational Corporations? Evidence from
Branch Plant Location in the United States. Journal of Regional Science. 1992 Nov;32(4):403-418. DOI:
10.1111/j.1467-9787.1992.tb00197.x

40.Hong E, Sun L, Li T. Locational of Foreign Direct Investment in China: A Spatial Dynamic Panel Data
Analysis by Country of Origin (Discussion Paper No. 86). Department of Financial & Management
Studies, University of London; 2008 Mar.

4]1.Bénassy-Quéré A, Fontagné L, Lahreche-Révil A. How does FDI react to corporate taxation?.
International Tax and Public Finance. 2005 Sep;12:583-603. DOI: 10.1007/s10797-005-2652-4

42.Ali S, Guo W. Determinants of FDI in China. Journal of Global Business and Technology. 2005;1(2):21-
33.

43. Tsligiris V. An adapted Porter Diamond Model for the evaluation of transnational education host
countries. International Journal of Educational Management. 2018 Mar;32(2):210-226. DOI:
10.1108/IJEM-03-2017-0076



http://links.jstor.org/sici?sici=00014273%28199602%2939%3A1%3C179%3AEOIDAP%3E2.0.CO%3B2-J
http://links.jstor.org/sici?sici=00014273%28199602%2939%3A1%3C179%3AEOIDAP%3E2.0.CO%3B2-J

Chao-Qun Gao/Afr.J.Bio.Sc.6(12)(2024) Page 3339 of 23

44.Coughlin C, Arromdee V. State Characteristics and the Location of Foreign Direct Investment within the
United States. The Review of Economics and Statistics. 1991 Nov;73(4):675-683. DOI: 10.2307/2109406

45.Wheeler D, Mody A. International Investment Location Decisions: The case of US firms. Journal of
international economics. 1992 Aug;33(1-2): 57-76. DOI: 10.1016/0022-1996(92)90050-T

46.Na L, Lightfoot WS. Determinants of Foreign Direct Investment at Regional Level in China. Journal of
Technology Management in China. 2006 Sep;1(3):261-278. DOI: 10.1108/17468770610704930

47.Woodward DP. Locational determinants of Japanese manufacturing start-ups in the United States.
Southern economic journal. 1992 Jan; 58(3): 690-708. DOI: 10.2307/1059836

48.Root FR, Ahmed AA. Empirical determinants of manufacturing direct foreign investment in developing
countries. Economic Development and Cultural Change. 1979 Jul;27(4):751-767. DOI: 10.1086/451139.

49.Elida S, Amin AM, Sutrisno J. Increasing the Competitiveness of Agroindustry Sago Products through
Resource Optimization. International Journal on Advanced Science, Engineering & Information
Technology. 2023;13(4): 1352. DOI: 10.18517/ijaseit.13.4.19101

50.Parc J, Jung JS. The Effects of Conventional and Unconventional FDI on the Host Country: A Case Study
of the Korean Automobile Industry. Journal of Korea Trade. 2018 Jul;22(2):105-120. DOI: 10.1108/JKT-
09-2017-0087

51.Liu J, Wei Q, Dai Q, Liang C. Overview of wind power industry value chain using diamond model: A
case study from China. Applied Sciences. 2018 Oct;8(10):1900. DOI: 10.3390/app8101900

52.Dhewanto W, Chaerudin R, Lantu D, Herliana S, Rachmawati E. Diamond Model Development of ICT
Industry Clusters in a Developing Country. Journal of Business & Management (COES&RJ-JBM). 2015
Apr;3(2):348-355.

53.Esen S, Uyar H. Examining the competitive structure of Turkish tourism industry in comparison with
diamond model. Procedia-Social and Behavioral Sciences. 2012 Oct; 62:620-627. DOI:
10.1016/j.sbspro.2012.09.104.

54.Esen S, Uyar H. Examining the competitive structure of Turkish tourism industry in comparison with
diamond model. Procedia-Social and Behavioral Sciences. 2012 Oct; 62:620-627. DOI:
10.1016/j.sbspro.2012.09.104.

55.Huo D, Chen Y, Hung K, Song Z, Guan J, Ji A. Diamond model and the export competitiveness of the
agriculture industry from emerging markets: an exploratory vision based on a spatial effect study using a
genetic algorithm. Economic research-Ekonomska istrazivanja. 2020 Nov;33(1):2427-2443. DOI:
10.1080/1331677X.2019.1679212.

5. Constantin M, Sacalda MD, Dinu M, Pistala M, Parlageanu SR, Munteanu ID. Vegetable trade flows and
chain competitiveness linkage analysis based on spatial panel econometric modelling and Porter’s
Diamond Model. Agronomy. 2022 Feb;12(2):411. DOI: 10.3390/agronomy12020411

57.Balci D, Giray FH. Competitive analysis of Isparta fruit sector through Diamond Model. Turkish Journal
of  Agriculture - Food Science and Technology. 2020 Feb;8(3):784-792. DOI:
10.1080/1331677X.2019.1679212

58.Rugman AM, D'Cruz JR. Quebec Separatism and Canadian Competitiveness. American Review of
Canadian Studies. 2009 Nov;21(2-3):253-259. DOI: 10.1080/02722019109481234

59.Rugman AM, D'Cruz JR. The "double diamond" model of international competitiveness: The Canadian
experience. MIR: Management International Review. 1993 Feb; 33: 17-39. Published by: Springer. Paper
from: https://www.jstor.org/stable/i40008198

60.Rugman AM, Verbeke A. Transnational networks and global competition: An organizing framework. In:
Beyond The Diamond. Emerald Group Publishing Limited; 1995 Jul. pp. 3-23.

61. Cartwright WR. Multiple linked “diamonds” and the international competitiveness of export-dependent
industries: the New Zealand experience. Management International Review. 1993 Feb;33:55-70.
Published By: Springer Paper from: https://www.jstor.org/stable/40228190

62.Hodgetts RM. Porter’s diamond framework in a Mexican context. Management International Review.
1993 Feb;33:41-54.

63.Dunning JH. Internationalizing Porter's diamond. Management International Review. 1993 Feb; 33:7-15.
Published By: Springer Paper from: https://www.jstor.org/stable/40228187

64. Van den Bulcke D. The strategic management of multinationals in a triad-based world economy. Research
in Global Strategic Management. 1995 Jul;5:25-63. Publisher: Emerald Group Publishing Limited. DOI:
10.1016/S1064-4857(95)05003-5

65.Rugman AM, Verbeke A. Corporate strategy and international environmental policy. Journal of
International Business Studies. 1998 Dec;29:819-833. DOI: 10.1057/palgrave.jibs.8490053

66.Moon HC, Rugman AM, Verbeke A. A Generalized Double Diamond Approach to the Global
Competitiveness of Korea and Singapore. International Business Review. 1998 Apr;7:135-150. DOI:



Chao-Qun Gao/Afr.J.Bio.Sc.6(12)(2024) Page 3340 of 23

10.1016/S0969-5931(98)00002-X

6/.Chau D M, Thao T D T, Khue H M, et al. COMPETITIVENESS OF GARMENT AND TEXTILE
INDUSTRY BETWEEN VIETNAM AND CHINA: A DOUBLE DIAMOND MODEL APPROACH]IJ].
NHA XUAT BAN BA NANG, 507.

68.Son M Y. A Comparative Analysis on the Competitiveness of the Korean, Chinese and Japanese Fashion
Industries: The Generalized Double Diamond Model Approach[J]. Journal of Fashion Business, 2014
Dec, 18(6): 67-85. DOI: 10.12940/jfb.2014.18.6.67

69.Zhang W, Chatwin C. Trade competitiveness analysis of the Chinese medical device industry[J].
International Journal of Trade and Global Markets, 2023 Mar, 17(1): 64-87. DOI:
10.1504/1JTGM.2023.130105

70.Vu HT, Pham LC. A dynamic approach to assess international competitiveness of Vietnam’s garment and
textile industry. SpringerPlus. 2016 Feb;5(1):1-13. DOI: 10.1186/s40064-016-1912-3

71.Liu DY, Hsu HF. An international comparison of empirical generalized double diamond model
approaches to Taiwan and Korea. Competitiveness Review: An International Business Journal. 2009
May;19(3):160-174. DOI: 10.1108/10595420910962043

72.Hollensen S. Global Marketing/Svend Hollensen. This World Study Bank summary can be used with:
Global Marketing. 2014.

73.Porter ME. Location, competition, and economic development: Local clusters in a global economy.
Economic Development Quarterly. 2000 Feb;14(1):15-34. DOI: 10.1177/089124240001400105

74.Griffin RW, Pustay MW. International Business (14th ed.). Pearson Education Limited; 2013.

75.Shannon CE. A mathematical theory of communication[J]. The Bell system technical journal. 1948
Jul;27(3):359-423. DOI: https://doi.org/10.1002/j.1538-7305.1948.tb01338.x

76.Moon H C, Rugman A M, Verbeke A. A generalized double diamond approach to the global
competitiveness of Korea and Singapore[J]. International business review, 1998 Apr, 7(2): 135-150. DOI:
10.1016/S0969-5931(98)00002-X

77.Gale H F. Growth and evolution in China's agricultural support policies[J]. USDA-ERS Economic
Research Report, 2013 (153).

78.Small B, Brown P, Montes de Oca Munguia O. Values, trust, and management in New Zealand
agriculture. International Journal of Agricultural Sustainability. 2015 Nov;14(3):282-306. DOI:
10.1080/14735903.2015.1111571



