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Abstract

:

As an intellectual property product that is highly farmer-friendly, geographical indication (GI) products have always garnered significant attention. In recent years, research on how GI products promote agricultural development has been increasing, yet the academic community remains divided on this issue. On one hand, some studies point out that GI products can drive agricultural development; on the other hand, other studies suggest that the impact of GI products is not significant or varies. Meta-analysis is a method that leverages statistical techniques to integrate the findings of multiple studies with a common research objective, addressing controversial issues and arriving at generalizable conclusions. Therefore, to more precisely uncover the intrinsic relationship between GI products and agricultural development and to delve deeper into the root causes of the aforementioned discrepancies, this study employed a meta-analytic approach. We extracted 478 correlation coefficients (r) as effect sizes from 82 empirical articles worldwide. Using these coefficients, we calculated the overall effect size and moderating effects of GI products on promoting agricultural development. Research indicates that GI products exert a positive influence on agricultural development. There is a low positive correlation between the two (r = 0.197). Further analysis reveals that various factors at the sample, data, literature, and methodology levels all impact the outcomes of GI products’ promotion of agricultural development. Research has shown that, in pursuit of sustainable agricultural development goals, it is further recommended that governments should accord high priority to the cultivation and development of GI products. This is aimed at providing practical insights to facilitate the sustainable advancement of GI products and bolster agricultural competitiveness.
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1. Introduction


During the critical period of rapid global economic development, agriculture, as an important pillar of national economies, faces increasingly prominent issues regarding its sustainable development. Currently, the contradictions in agricultural development are gradually shifting towards structural problems. Establishing a modern, diversified, and branded agricultural industry to provide high-quality agricultural products demanded by the market has become an important pathway to achieve sustainable development in modern agriculture. Geographical indication (GI) products, as high-quality goods with regional characteristics, are key elements in measuring the level of modern agricultural development. They showcase the unique features of regional natural and human geographical environments and also serve as a “business card”, displaying the image of high-quality agricultural products from the region, exerting a profound impact on agricultural development [1]. For instance, France’s implementation of the “Law on the Naming and Control of Origin of Agricultural Products” provides a solid institutional framework for enhancing the market competitiveness of agricultural products. China’s “Regulations on the Protection of Geographical Indication Products” make positive contributions to the development of high-quality agricultural products. Malaysia’s introduction of the “Geographical Indications Agricultural Products Protection Act” is instrumental in driving the sustained growth of the agricultural industry. India’s enactment of the “Agricultural Product Origin Act” helps ensure consumers purchase authentic GI products, thereby fostering agricultural development. Russia’s establishment of the “Agricultural Product Geographical Indication Protection and Promotion Law” has spurred the transformation and upgrading of the local agricultural sector, leading to increased farmer incomes and prosperity. The European Union has also adopted numerous resolutions and regulations, clarifying the pivotal role of GI products in promoting agricultural development.



However, empirical research findings exhibit significant variation. Some studies argue that GI can enhance product brand value and market competitiveness, making outstanding contributions to agricultural development [2]. Using China’s “Wuchang Rice” as an illustration, its distinct geographical setting and farming techniques impart a unique flavor and nutritional profile to the rice, earning Wuchang Rice high market visibility and an excellent reputation. This branding power not only draws numerous consumers to purchase but also propels the growth and sophistication of the local agricultural supply chain, offering local farmers more job opportunities and diversified income streams. Furthermore, Wuchang Rice has emerged as a local landmark, further stimulating the expansion of regional tourism [3]. Conversely, other studies suggest that the impact of GI products on agricultural development is not significant or varies [4]. For instance, despite being a GI product, Kona coffee from the United States, due to its limited production and higher prices, cannot meet large-scale market demand, thus restricting its widespread availability. This product has not significantly contributed to the upgrading and development of Hawaii’s overall agricultural industry. Additionally, the protection and management of GI products in the United States are relatively lax, with fewer resources invested. Consequently, the international recognition and competitiveness of GI products like Kona coffee face certain constraints [5].



Amid the intensifying global competition in agriculture, the existence of research discrepancies constrains the progress of modern agricultural development and also impacts the extension and expansion of the agricultural industry chain. Consequently, whether the development of GI products can boost agricultural advancement has become a pivotal issue in the current agricultural domain. This matter not only encompasses the formulation of strategies for GI protection but also addresses the optimization of the modern agricultural industry system and the practical challenges associated with agricultural modernization [6]. Currently, there is no literature assessing the value of the combined impact of GI products on agricultural development. There is a lack of literature exploring the moderating effect of GI products on agricultural development and analyzing the reasons for the current controversy. Meta-analysis is a method that can integrate the results of multiple studies with a common research purpose and obtain universal conclusions on controversial issues with the help of statistical analysis techniques. Therefore, this study utilizes meta-analysis to explore the comprehensive effects of GI products on agricultural development and the reasons for heterogeneity and aims to answer the following questions. First, can GI products promote agricultural development? Second, what is the intensity of the relationship between the two? Third, why do existing empirical research results vary? The goal is to provide empirical evidence for the mechanism through which GI products affect agricultural development. Based on the existing literature, this paper makes the following contributions. First, it applies meta-analysis to comprehensively assess the role of GI products in promoting agricultural development. Second, it examines in-depth the heterogeneity of the existing studies; analyzes the moderating effects of different factors in terms of the literature, methodology, samples, and variables; and reveals the reasons that lead to the research controversies. Finally, based on the measurement of the comprehensive effect and the impact differences of different regulating factors, policy suggestions oriented to promote agricultural development are proposed.




2. Theoretical Background


2.1. Analysis of the Role of GI Products in Promoting Agricultural Development


Agricultural development refers to the process of advancing the agricultural industry towards a higher level, better quality, and greater efficiency through various means such as technological progress, organizational innovation, and market expansion. This process not only focuses on the optimization and upgrading of the agricultural industrial structure but also emphasizes the increase in income for production entities like farmers and agricultural enterprises [7].



A large number of empirical studies have verified the role of GI products in promoting agricultural development. For instance, Yang (2021) finds that through the certification and utilization of GI, agricultural products stood out in the market with their unique attributes, thereby cultivating a distinctive brand impact. This impact propelled an enhancement in product value, ultimately generating more substantial economic gains for farmers and agricultural businesses [8]. Lawal-Arowolo (2019) argues that GI not only protects the products themselves but, more importantly, also facilitates the preservation and innovation of the techniques and knowledge behind them. This promotes the transmission and enhancement of agricultural production skills and know-how, elevating producers’ technical proficiency and market competitiveness. Consequently, it contributes to driving the development of the agricultural industry forward [9]. Iraizoz et al. (2011) find that GI products are more likely to win the trust of consumers than ordinary products [2,10]. The consumers are more inclined to choose these products with GIs. Such phenomena affect the optimization and upgrading of the industry, which brings more opportunities and impetus to the development of local agriculture. However, there are some scholars who offer a different view. Curzi (2022) observes that relying solely on data from a few cases or localized regions might fail to accurately reflect the true situation of GI products across the entire industry or broader geographical areas. This limitation could result in overly one-sided research conclusions, failing to capture the universal patterns and trends in the enhancement of added value for GI products [11]. Similarly, Joosse (2021) notes that many GI products are produced on a small scale with incomplete industrial chains, leading to high production costs and inefficiencies. It is challenging for producers to reduce costs and improve efficiency through economies of scale, thus preventing them from adding more value to their products [12].



Therefore, due to constraints from various factors, the impact of GI products on agricultural development exhibits multifaceted characteristics. On one hand, GI products, with their unique regional features and profound cultural connotations, have become a key driving force for local agricultural development. However, their development is influenced by a combination of factors such as production scale and technological level, displaying complexity and multidimensionality. Despite this, from a holistic perspective, GI products occupy a pivotal position in promoting agricultural development. By extensively promoting and disseminating GI products, we can effectively facilitate the optimization and upgrading of the agricultural industrial structure. Furthermore, this also significantly enhances the economic benefits for agricultural producers, thereby injecting strong momentum into sustainable agricultural development.




2.2. Factors on the Role of GI Products in Promoting Agricultural Development


2.2.1. Variable Level


Measurement methods vary. Research on the impact of GI products on agricultural development primarily relies on data, such as the number of GI product declarations and sales figures. Depending on the different methods of data acquisition, this study categorizes these data into primary and secondary data. Primary data mainly consist of field survey questionnaires, interview records, and open-ended question response data. This type of data is authentic, objective, and real-time, enabling them to accurately reflect the actual role of GI products in agricultural development. It aids in understanding the influencing factors and constraints of GI products in this context [13]. Conversely, secondary data primarily comprise commercial databases, government reports, industry research reports, and so forth. This type of data originates from reports released by official or third-party organizations, making it highly authoritative and reliable. By analyzing these data, researchers can gain a comprehensive understanding of the overall situation and development trends of GI products in agricultural development [14]. However, it should be noted that there are differences in the statistical caliber of data from different sources, which is an important factor contributing to the varying roles of GI products in promoting agricultural development.



Measurement perspectives vary. In the research process, the selection of variables is primarily divided into two levels, namely, macro and micro. The performance concerning different measurement indicators will vary, and this variation may introduce a certain bias into the research results. From the macro level, the overall economic situation, policy environment, and geographic conditions of countries and regions influence the production and marketing of GI products, thereby contributing to the overall level of agricultural development. For instance, a country’s protection and support policies for GI products may encourage agricultural producers to focus more on product quality, ultimately enhancing the market competitiveness of agricultural products [15]. At the micro level, individual agricultural producers and enterprises may adopt distinct production, sales, and marketing strategies when confronted with the special category of GI products. For example, products with GI protection possess greater advantages in terms of quality and reputation, prompting agricultural producers to prioritize enhancing the quality of their products to achieve high-quality agricultural development. Simultaneously, enterprises will adjust their product structure and capacity planning in accordance with market demand and their own strengths. These changes in microbehavior and decision-making may also exert positive or negative influences on agricultural development [16]. When examining the role of GI products in promoting agricultural development, it is essential to comprehensively consider variables at both the macro and micro levels. By comparing performance across different measures, the actual impact of GI products on agricultural development can be more effectively revealed.




2.2.2. Sample Level


In terms of differences between countries, owing to varying national conditions, the development of GI products varies from one country to another. When compared to the European Union and other countries with a long-standing history of GI protection, the Chinese government has a late commencement but has experienced rapid development in GI products. Specifically, the government mainly divides GI products into five categories, namely, practical agricultural and forestry products and food, nonedible agricultural and forestry products, traditional Chinese medicinal herbs, handicrafts, and other categories. These products embody generations of local knowledge and experience, and their unique qualities are often closely related to the natural environment and cultural characteristics of their origin. To avoid fraudulent behavior, China has adopted various measures, including legal and regulatory protection, special logo management, standard system construction, quality inspection and testing, regulatory law enforcement, and publicity and education, building a comprehensive and multifaceted GI product protection system. With strong government support, the number of GI products has rapidly increased. Through analyzing statistics from the collective trademarks and certification trademarks of the former State Administration for Industry and Commerce, the approval announcements for GI-protected products from the former General Administration of Quality Supervision, Inspection, and Quarantine and the National Intellectual Property Administration, and the GI product data released by the Ministry of Agriculture, this study has discovered that presently, the number of GI products in China has reached as high as 10,075, with an annual output value exceeding RMB 800 billion [17]. The substantial magnitude of the number and output value of GI products has undoubtedly imparted a significant impetus to agricultural development. It aids in enhancing the brand value and market competitiveness of agricultural products, thereby facilitating the upgrading of the agricultural industry and augmenting the income of production entities [18]. In regions like the European Union, while the number and value of GI products may not be as elevated as in China, their extensive history of protection and stringent quality requirements also offer steadfast support to agricultural development. GI products in these regions typically distinguish themselves through their superior quality and unique flavors, which can entice global consumers and stimulate agricultural exports. Consequently, disparities in the development of GI products across countries may exert different impacts on the role of GI products in propelling agricultural development [19].



Regarding the scope of the sample, the determination of its coverage is significantly influenced by the topography, climate type, and soil quality of a region, which have a profound impact on its agricultural development. Consequently, when utilizing data from the entire country as the comprehensive sample for the study, the conclusions drawn will illustrate not only the level of agricultural development across different regions of the country but also the role of GI products in promoting agriculture [20]. Conversely, if the data from a specific region are used as the focal point of the study, the results will more specifically reflect the actual situation of agricultural development within that region and the impact of GI products on the regional agricultural development [21]. Therefore, the selection of the sample range must be thoroughly considered during the research process to ensure the accuracy and reliability of the research results.



Regarding the type of samples, scholars have employed a variety of samples in their studies on GI products, demonstrating a diversified approach. Some scholars have focused their research on the overall number of GI products in a specific country or region, exploring the role these products play in promoting economic development at the national or regional level [22]. Conversely, other scholars chose a specific GI product as a research sample. They dissected the specific impacts of these products on agricultural development based on different product types, tapping into the driving force these products exert on the upgrading of the agricultural industry [23]. Such diversified research methods may potentially result in a certain tendency in the research outcomes, reflecting differences in preferences.




2.2.3. Literature Level


Journal types vary. In the selection of the literature, this study fully considered the unique characteristics of different journal types to ensure that the chosen articles comprehensively cover various perspectives and research outcomes within the field of study. Specifically, the selected literature comprises journal articles, conference papers, and dissertations. Among them, journal articles typically focus on the in-depth examination of specific issues and are primarily oriented towards experts in academia. As such, they place particular emphasis on the rigor and innovativeness of the research. These articles may concentrate more on a particular aspect of GI products, such as economic effects, consumer acceptance, or marketing strategies. Through in-depth study of these specific areas, it is possible to provide a more specific and in-depth analysis of agricultural development, thus better promoting the progress and development of agriculture. In contrast, conference papers are primarily geared towards sharing the latest research findings with peers, and their research topics are often timely and cutting-edge. Such papers may discuss the latest development trends or innovative applications of GI products, which are of great significance for agricultural development. While dissertations, as the embodiment of comprehensive research, also fall within the scope of academic research, their core purpose is to showcase the research outcomes of graduate students in academia. These dissertations are likely to contain more exploratory content and are intended to be systematic in exploring topics related to GI products, thus producing far-reaching impacts on agricultural development [24]. Given the differences between the aforementioned types of literature, their findings regarding the impact of GI products on agricultural development may be influenced accordingly.



The year of publication of papers varies. Academic backgrounds, research conditions, and policy environments have undergone profound changes over time. These shifts inevitably influence the focus of scholars’ research on GI products and their relationship with agricultural development [25]. Prior to 2015, when GI products were still an emerging concept not yet fully matured, academic research primarily concentrated on its foundational issues. Scholars dedicated themselves to exploring the definition of GI products, the establishment of protection mechanisms, the certification process, and strategies to enhance their market competitiveness through branding and marketing. These studies laid the theoretical groundwork for the healthy development of GI products and facilitated the improvement of relevant laws, regulations, and policy frameworks. However, since 2015, with escalating global attention to the upgrading of the agricultural industry and the deepening understanding of agricultural modernization and sustainable development, the focus of scholars’ research has gradually evolved. They not only persist in addressing the fundamental aspects of GI products but also commence a thorough exploration of their impact on the regional economy [26].




2.2.4. Methodological Level


On the one hand, in terms of research methodology, this study has conducted refined screening and in-depth generalization of the relevant literature, strictly adhering to the scope of empirical research. The core of empirical research lies in ensuring the adequacy of data samples and the rigor of statistical analysis, as these factors are directly related to the accuracy of the results regarding the impact of GI products on agricultural development. In the course of this research, the literature screened demonstrated diverse research methods, encompassing a variety of analytical tools such as the OLS model, DID model, Tobit model, spatial regression model, and so on. These analytical methods possess unique assumptions and applicable scopes and thus may yield different conclusions when addressing specific problems. To better dissect the sources of differences in the promotion of agricultural development by GI products, this study categorizes the research methods involved in the relevant literature mainly into two types as follows: the multiple regression category and the other category. By doing so, it becomes possible to gain a clearer understanding of the characteristics and differences of different research methods in assessing the impact of GI products on agricultural development [27].



On the other hand, in terms of data type, the research data covered in the existing literature mainly include panel data and cross-sectional data. Panel data are uniquely suited for exploring trends in variables over time as well as interindividual variability. In contrast, cross-sectional data represent information about different individuals or groups of individuals collected at a specific point in time [28]. Different types of data may yield different research results regarding the impact of GI products on agricultural development.



To verify the relationship between GI products and agricultural development, the following hypotheses are proposed in this study:



H1: 

GI products can significantly promote agricultural development.





H1a: 

The development of GI products can promote industrial upgrading.





H1b: 

The development of GI products can enhance the income of the production entities.





H2: 

The role of GI products in promoting agricultural development is influenced by various factors at the variable level, sample level, methodology level, and literature level.





Based on the above theoretical analysis and research hypotheses, the basic framework of this study is obtained, which is detailed in Figure 1.






3. Materials and Methods


This study employs a meta-analysis approach to dissect the driving force of GI products on agricultural development and systematically assess the significance of related influencing factors. Meta-analysis aims to conduct a quantitative and systematic examination of multiple independent research studies under the same research theme. By employing statistical techniques, it explores correlation patterns between variables and delves deeply into the influence of potential moderating effects on the relationship between two variables. This approach effectively addresses the limitations of traditional literature reviews in both depth and breadth [29]. The reasons for adopting the meta-analysis method in this study are twofold. First, meta-analysis imposes a more scientific and reasonable requirement on sample size rather than merely relying on the accumulation of literature quantity. Judging from its development history and extensive application practices, there is no absolute threshold for the sample size required by meta-analysis. The crux lies in the selected samples needing to pass rigorous bias tests, and the research design must adhere to scientific principles [30]. Currently, empirical research on the relationship between GI products and agricultural development has accumulated a considerable number of literature and samples, basically meeting the needs of meta-analysis. Second, addressing the inconsistent and contradictory findings in the realm of GI products and agricultural development, meta-analysis leverages a wide sample base to distill more reliable, consistent conclusions. This offers robust support for policy formulation and practical guidance in relevant fields [31].



Within the framework of meta-analysis, this study conducts a thorough analysis and categorization of various factors influencing the role of GI products in promoting agricultural development and identifying and integrating similar dependent variable indicators. Ultimately, STATA 17 is utilized to perform bias analysis and overall testing on the processed sample data. Meanwhile, this study delves into how different factors impact the propelling effect of GI products on agricultural development from multiple dimensions, including variables, samples, methods, and literature [32]. The process design of this study is illustrated in Figure 2.



3.1. Literature Search and Screening


To ensure the scientific rigor and accuracy of the meta-analysis, this study conducted a thorough and comprehensive collection and screening of the literature [33]. Initially, the core themes for literature retrieval were identified as “Geographical Indication products and agricultural development.” Based on the research questions, strictly adhering to the literature screening process recommended by the Cochrane Collaboration. In order to comprehensively cover existing research outcomes, exhaustive searches were conducted across multiple Chinese databases (such as CNKI, the Chinese Theses and Dissertations Database, VIP Journals, and Wanfang Journals) and English databases (including Web of Science, Google Scholar, Springer, Online Journals, ElsevierSD, Dissertations and Theses, and Scopus). The search strategy involved using keywords like “Geographical Indication”, “Geographical Indication product”, “PGI”, “GI”, “PDO”, combined with agricultural development-related terms such as “Agriculture”, “agricultural development”, “growth”, etc., with a particular focus on retrieving the literature containing these keywords in the title and abstract. To avoid overlooking significant literature, particularly “gray literature”, such as unpublished working papers, academic reports, conference papers, etc., manual supplementary searches were conducted using citations encountered during the literature review process and literature search engines like Baidu Scholar. Subsequently, relevant academic conferences both domestically and internationally were searched. Finally, a thorough examination of literature reviews and reference lists within the field of GI products and agricultural development was undertaken to identify any gaps and supplement missing information. To prevent overlooking important literature, especially “gray literature” like unpublished working papers, we conducted manual supplementary searches using citations encountered in our literature review and leveraged literature search engines. Next, we searched for relevant academic conferences both domestically and internationally. Finally, we meticulously reviewed literature reviews and reference lists within the field of GI products and agricultural development to identify any gaps and supplement missing information. To ensure the timeliness and relevance of this study, the cutoff date for the literature search for this study was set as 31 May 2024. After the above operations, a total of 7029 bibliographic records were obtained (N = 7029).



Based on the extensive number of literature records obtained, further rigorous screening of the literature was undertaken. The screening process was primarily based on the following criteria: First, the included literature must concentrate on the propelling effect of GI products on agricultural development. Any literature that deviates from this theme should be excluded to ensure that the research is focused and relevant. Second, the literature must employ quantitative data and methods for analysis, excluding nonempirical research literature such as literature reviews, case studies, and literature that only conducts simple descriptive statistics. Third, the literature must provide comprehensive statistical data (such as p-values, t-values, standard errors, statistical coefficients, sample sizes, z-values, etc.) to ensure that the literature results can be converted into standard effect sizes. Lastly, to ensure the quality of the included literature, for different studies published based on the same sample, published repeatedly, or published in multiple stages, only the most detailed one was retained as the representative literature [34]. The literature screening process was carried out by two doctoral students in management who have extensive experience in meta-analysis and a deep understanding of the research topic. To ensure the accuracy and reliability of the screening results, strict inclusion and exclusion criteria were followed during the screening process. After the initial screening, another two doctoral students with relevant backgrounds conducted a 50% random inspection of the included and excluded literature to minimize any potential omissions or errors. Any literature with doubts or disputes arising during the screening process was collected and submitted to a professor with profound expertise and rich experience in the research topic area for final decision-making. After strict screening based on the above criteria, a total of 82 original studies were ultimately included as the analysis sample, consisting of 40 English studies and 42 Chinese studies.




3.2. Literature Coding and Effect Size Calculation


After selecting the sample for analysis, this study conducted a systematic coding process for the literature included in the meta-analysis [35]. The coding process detailed several key elements of the literature, such as publication date, author information, time span of the study sample, geographic distribution, sample size, journal type, data type, research methodology, and effect value. To ensure accuracy and fairness of the coding, two researchers with professional backgrounds were assigned to perform the coding independently. After clarifying the standardized coding criteria, the two researchers read the full text of the literature and completed the coding task independently. After coding, the two researchers compared the coding results and discussed the disagreements until a consensus was reached [36].



The core of the coding study aims to accurately calculate the key indicator of meta-analysis—the effect size. The effect size, as a tool to quantify the strength of the relationship between independent and dependent variables, is usually represented by the correlation coefficient between variables in research. Given that various regression techniques or correlation analyses are commonly used in the field of management for quantitative research, this study also follows this trend and utilizes correlation coefficient (r-based) effect sizes to quantify the driving effect of geographical indications (GI) products on agricultural development. During the coding process, the estimated parameters from the original studies are first converted into correlation coefficients using the formula r = [(t2)/(t2 + df)], where df represents the degrees of freedom, calculated based on the number of variables and sample size in the original studies. To correct for potential biases arising from the diversity of sample sizes in the original studies, the correlation coefficients are further converted into standardized effect sizes, Fisher’s Z, and the standard error (SEz) of Z is calculated. The conversion and calculation steps are as follows: (1) Zr = 0.5ln[(1 + r)/(1 − r)]; (2) calculate the variance of Z, Vz = 1/(n − 3); (3) calculate SEz = √Vz. In coding the effect sizes, independent samples are taken as the basic unit. If a literature contains multiple independent samples, they are coded one by one, and the consistency coefficient of the coding is calculated to be 98% (>90%), which fully demonstrates the overall quality and reliability of the coding study [37]. Ultimately, 478 effect sizes were successfully extracted from 82 original studies (r = 478) (as shown in Figure 3).





4. Results and Discussion of Results


4.1. Analysis of Publication Bias


In this study, we employed funnel plots, Egger’s test, and the fail-safe number as tools to assess publication bias. If the scatter points in the funnel plot were evenly distributed around the midline and primarily concentrated in the upper-middle portion, it indicated a low degree of publication bias. Conversely, if the scatter points were noticeably skewed to the right of the midline, it suggested the presence of significant publication bias [38]. The fail-safe number refers to the number of hypothetical, unpublished studies with a zero effect size that would be needed to bring the observed effect size down to a predetermined threshold, ensuring it is not overestimated. This concept underlies the phenomenon of publication bias. Rosenthal (2001) suggests that when the fail-safe number is less than 5K + 10 (where K represents the sample size), it may raise concerns about publication bias [39]. Egger’s test detects potential publication bias by comparing the relationship between the magnitude of study results and their standardized effect sizes. In the presence of publication bias, small effect sizes are expected to be larger, and large effect sizes smaller. The results of Egger’s test are typically presented as a p-value. A p-value less than 0.05 indicates a higher possibility of publication bias. In such cases, researchers may take measures to address potential bias, such as conducting sensitivity analyses to assess the impact of publication bias on the results or seeking unpublished studies for a more comprehensive evidence base [40].



Upon visual analysis of the funnel plot (see Figure 4), it is evident that the scatter points are evenly distributed around the midline, primarily concentrating in the upper-middle region. This distribution pattern exhibits a relatively symmetrical balance. Based on these observations, we can conclude that the selected empirical literature largely satisfies the prerequisites for conducting a meta-analysis.



Furthermore, according to the results presented in Table 1, the fail-safe number between geographical indication products and agricultural development, industrial upgrading, and the income of production entities all significantly exceed the critical value of 5K + 10. Egger’s test results are greater than 0.05. Therefore, this study does not suffer from severe publication bias.



Heterogeneity tests are commonly conducted using the Q-test and I2 test. The Q-test assesses whether the Q value follows a chi-square distribution to determine the presence of heterogeneity among studies. If the Q value conforms to a chi-square distribution with p < 0.1, it indicates heterogeneity among effect sizes. The I² test quantifies the proportion of variation in effect sizes that is due to true heterogeneity, assessing the degree of heterogeneity. When 75% ≤ I2 < 100%, it signifies high heterogeneity; 50% ≤ I2 < 75% indicates moderate heterogeneity; 25% ≤ I2 < 50% suggests low heterogeneity; and 0 ≤ I2 < 25% indicates no heterogeneity. According to the test results, first, the Q statistic is significant, thus rejecting the hypothesis of homogeneity, indicating substantial heterogeneity among the studies. Second, the I2 indices all significantly exceed 75%, further confirming the presence of high heterogeneity. This phenomenon suggests that there may be underlying heterogeneity factors in the literature included in the meta-analysis, leading to significant differences in the true effects among different studies. Therefore, when conducting a meta-analysis, employing a random-effects model can more accurately reflect the combined effects of these studies [41].




4.2. Results


Table 2 summarizes the meta-analysis results of correlation coefficients regarding the driving effect of GI products on agricultural development. In interpreting these coefficients, this study adopts the criteria established by Gignac and Szodorai (2001), categorizing correlations as low (0.1 < r < 0.2), moderate (0.2 < r < 0.3), and high (r > 0.3) [42]. The findings indicate that GI products exert a low positive driving effect on agricultural development (r = 0.197). This suggests that protecting and leveraging GIs can enhance the market competitiveness and brand value of agricultural products, thereby contributing to agricultural development. For farmers, this underscores the importance of prioritizing the application and maintenance of GIs, using this identity marker to boost market recognition and prices of their products. Furthermore, GI products exhibit a low driving effect on industrial upgrading (r = 0.177). This indicates that while GI products contribute to optimizing agricultural industrial structures and increasing industrial added value, the intensity of this effect is relatively modest. Additional policy support, technological innovation, and market expansion may be necessary to further elevate the role of GI products in industrial upgrading. In terms of enhancing the profits of production entities, GI products demonstrate a high promotional effect (r = 0.315). For farmers, this represents a direct economic incentive, encouraging investment in the production and quality improvement of GI products. It also helps attract more young people to return to their hometowns to start businesses, fostering rural economic development. For GI product manufacturers, this is a strong signal to expand production scales, improve product quality, and seize opportunities for increased investment returns [30]. Therefore, hypotheses H1, H1a, and H1b in this study are empirically supported.



Table 3 presents the results of the subgroup analysis tests. Specifically, (1) In terms of variable dimensions, the moderating tests for measurement methods and measurement perspectives both show significant p-values (p < 0.05), indicating that factors in each variable dimension can significantly moderate the promoting effect of GI products on agricultural development. Among them, studies based on primary data (r = 0.388) demonstrate that the promoting effect of GI products on agricultural development is stronger than that based on secondary data (r = 0.139). At the same time, research from a micro perspective (r = 0.238) also reveals that the promoting effect of GI products on agricultural development exceeds that from a macro perspective (r = 0.145). (2) From the sample dimension, factors such as country differences, sample scope, and sample types all significantly moderate the promoting effect of GI products on agricultural development. Specifically, the promoting effect of GI products on agricultural development in the Chinese sample (r = 0.273) is more significant than in samples from other countries (r = 0.116). The promoting effect in regional samples (r = 0.255) is stronger than in national samples (r = 0.146). Furthermore, research based on specific GI products (r = 0.213) shows a stronger promoting effect on agricultural development than studies using the total number of GI products as the sample (r = 0.151). (3) Factors in the literature dimension also significantly moderate the promoting effect of GI products on agricultural development. Papers published after 2015 (r = 0.2) are more likely to present conclusions with stronger correlations with agricultural development than papers published before 2015 (r = 0.013). Compared to conference papers, dissertations (r = 0.222) and journal articles (r = 0.231) are more inclined to obtain significant positive impacts. (4) In terms of the method dimension, both research methods and data types moderate the promoting effect of GI products on agricultural development. Among them, the method of multiple regression (r = 0.235) shows a stronger positive correlation than other methods (r = 0.156). At the same time, the promoting effect of GI products on agricultural development is significantly higher in cross-sectional data samples (r = 0.289) than in panel data (r = 0.17). Based on the above comprehensive analysis, hypothesis H2 is verified.



The above test results show significant differences, indicating notable variations in the moderating variables among the study samples. Additionally, meta-analysis may reduce the overall number of subgroups and potentially introduce errors. To further verify the robustness of the results, this study employed meta-regression analysis for an in-depth examination. Please refer to Table 4 for detailed test results.



According to the data presented in Table 4, the regression coefficients for the variables, samples, literature, and methodological dimensions all show positive values and are statistically significant (p < 0.05). This confirms the validity of hypotheses H1, H1a, H1b, and H2. The results of the meta-regression analysis further support the robustness of the meta-analysis findings.




4.3. Discussion of Results


Previous research on the relationship between GI products and agricultural development has yielded inconsistent views and conclusions, and this phenomenon has yet to be clearly elucidated. To address this, our study employed a meta-analysis approach to systematically assess the overall association between GI products and agricultural development. The results indicate a low positive correlation between the two, suggesting that GI products do play a positive role in promoting agricultural development. This finding not only supports the first viewpoint and the consensus of most current research but also successfully clarifies regarding the magnitude and direction of their correlation. This highlights the importance of objectively viewing the connection between the two in practice, avoiding both neglect and exaggeration, to ensure scientific decision-making. Specifically, within the macro strategic framework of agricultural development, GI products play a significant role in promoting the comprehensive development of the agricultural industry. For large agricultural enterprises, GI products can serve as a crucial component of their branding strategy, helping them stand out in fierce market competition. As for small farmers, GI products typically command higher market prices and better sales opportunities. By participating in the production and sale of GI products, they can benefit from brand premiums, thereby fostering industrial development [43].



Furthermore, there is a highly positive correlation between GI products and the economic benefits of production entities, which underscores the crucial role of GI products in enhancing the economic gains of production entities. This conclusion holds immense value for optimizing the agricultural structure and elevating the income levels of production entities. As a unique mechanism for intellectual property protection, GIs have played a significant role in promoting the deep processing of agricultural products and extending the industrial chain, providing more diverse revenue channels for production entities. With the gradual expansion and optimization of the industrial chain, it will effectively promote the coordinated development of multiple industrial sectors such as agriculture, industry, and services, fostering positive interactions and linkage effects between industries. In this process, more job opportunities will be created, attracting more labor participation, thereby further enhancing the employment stability and economic benefits of production entities [44].



The driving force of GI products on agricultural development is modulated by multiple factors. Among them, research utilizing primary data provides a deeper and more significant understanding of the role of GI products. The reason may lie in the fact that primary data are obtained through direct methods such as interviews, questionnaires, and field measurements. This allows researchers to directly engage with the actual operation of GI products, comprehensively understand details of production, processing, and sales, and thereby more accurately grasp their role in agricultural development. Secondary data may deviate from the original situation due to processing and screening. Moreover, due to differences in collection purposes and research scopes, critical information may be missing, affecting comprehensive understanding and weakening the reliability of research results [45]. Studies from a micro perspective yield a stronger driving force than those from a macro perspective. It suggests that the micro perspective typically focuses on individual farmers, farms, or specific regions, enabling the collection of more detailed and specific data. These fine-grained data help more accurately measure the actual impact of GI products on agricultural development. The macro perspective, on the other hand, tends to use aggregated data, which may obscure some subtle but important changes, leading to less precise assessments of the driving force compared to the micro perspective. Furthermore, at the micro level, the feedback from farmers and local communities on GI products is more direct and rapid, allowing researchers to more accurately capture the driving force of these products on agricultural development. At the macro level, however, due to the complexity of feedback mechanisms and time-lag effects, there may be biases in assessing the impact of GI products [46].



From the sample dimension, compared to other countries, China’s GI products exert a stronger driving force on agricultural development. This may be attributed to several factors, namely, China’s vast territory and diverse geographical environment, coupled with its long history and rich traditional culture, have nurtured numerous GI products with unique regional characteristics. The government places high emphasis on the protection and development of GI products, creating a favorable environment for their growth through measures such as policy formulation, financial support, and enhanced promotion. This systematic support helps elevate the reputation and market competitiveness of GI products, thereby promoting agricultural development. In contrast, while other countries also possess a certain number of GI products, the level of governmental support may vary due to differing national conditions, potentially lacking the systematic and sustained backing seen in China. Furthermore, countries with smaller land areas, constrained by natural environments and limited resources, naturally cannot match the quantity and diversity of GI products found in a large and resource-rich country like China [47]. Moreover, the driving force of GI products on agricultural development is significantly stronger in regional samples than in national samples. The underlying reasons are twofold. At the regional level, the uniqueness of GI products is fully displayed, endowing them with higher recognition and appeal in the local market, thereby more effectively promoting agricultural development. On the other hand, compared to regional samples, policy support and resource allocation at the national level may face challenges of being more dispersed and limited, which somewhat constrains the development potential of GI products. Moreover, consumer demands across the country exhibit trends of complexity, making it difficult for GI products to comprehensively satisfy all consumers’ needs, thus affecting their overall effectiveness in driving agricultural development [48]. Furthermore, it is more likely that studies of specific GI products will highlight their contribution to agricultural development as compared to aggregate studies. It suggests that focusing on a specific product as the research object allows for a deep analysis of its unique attributes, such as production processes, quality, and market positioning, enabling an accurate assessment of its actual contribution to agriculture. Aggregate studies may neglect product uniqueness and underestimate the driving force. Additionally, selecting representative products, such as French Champagne, can demonstrate the mechanisms by which they promote agricultural development. These products enhance quality, increase added value, expand market share, and drive agricultural development with significant economic benefits. Studying them reveals agricultural output value and farmer income growth, clarifying their driving force on agricultural development. Furthermore, specific GI products possess brand effects and market competitiveness, holding great potential. Delving into these products can provide insights into how to enhance the added value and market share of agricultural products through brand building and marketing strategies, thereby promoting overall agricultural development [49].



From the literature dimension, publications after 2015 better reflect the strong correlation between GI products and agricultural development compared to earlier works. This is attributed to the accumulation of new data, case studies, and innovations in research methodologies, providing rich information for understanding the impact of GI products on agriculture. Concurrently, the government’s enhanced protection of GI products has propelled industrial development, which is reflected in recent research. Prior to 2015, the policy environment may not have reached a sufficiently mature and comprehensive stage, and research methods primarily focused on qualitative analysis or basic quantitative statistical techniques. This, to some extent, may have constrained the effective protection and promotion of GI products, thereby affecting their positive role in agricultural development [50]. Furthermore, compared to conference papers, theses and journal articles exhibit a more pronounced positive impact on the research regarding GI products’ promotion of agricultural development. This is because theses, particularly doctoral theses, require comprehensive and deep research, including the history, current status, market analysis, and agricultural development promotion effects of GI products. Instead, journal papers publish innovative and forward-looking research that is peer-reviewed to ensure scientific rigor. These two types of papers are rigorous and comprehensive in data collection and analysis, employing both quantitative and qualitative methods such as surveys and field interviews to support policy formulation. While conference papers emphasize immediacy and communication, they may lack sufficient data support and empirical analysis. Dissertations and journal articles are of high academic value and influence, and their conclusions are more convincing after rigorous review and appraisal [51].



In terms of methodology, the multiple regression approach demonstrates a stronger positive correlation compared to other methods. The reason is that multiple regression allows for the simultaneous consideration of multiple influencing factors, enabling a more comprehensive analysis of the driving force of GI products on agricultural development. This method can quantify the correlation between various factors, making the research results more persuasive. Through multiple regression analysis, the influence of other variables can be accurately controlled, allowing for the sole observation of the driving force of GI products on agricultural development, thereby enhancing the accuracy of the research [52]. Furthermore, the driving force of GI products on agricultural development is significantly higher in cross-sectional data samples than in panel data. It shows that the cross-sectional data are collected at the same point in time, which can reflect the actual situation at that point in time. In contrast, the panel data spans multiple points in time, which makes the role of GI products in promoting agricultural development less significant in the panel data due to the influence of various factors such as time change and policy adjustment. Additionally, cross-sectional data focuses more on reflecting economic phenomena and relationships at a specific point in time, thus enabling a more accurate capture of the specific driving force of GI products on agricultural development during a certain period. While panel data focuses more on reflecting the trends of economic phenomena and relationships over time, it may not accurately reflect the actual situation at a particular point in time, thus affecting the accuracy of the research results [53].





5. Conclusions


Based on this reality, policymakers should attach great importance to the cultivation and development of GI products. Specifically, the following measures can be taken: first, provide financial support and tax incentives. The government can establish special funds dedicated to the research and development, brand promotion, and market expansion of GI products. Implement preferential policies such as tax reductions and exemptions for enterprises or individuals producing GI products to lower their operational costs. Second, promote the deep integration of GI products with modern technology and encourage research institutions and enterprises to increase investment in research and development of technologies related to GI products. For instance, utilizing technologies such as the Internet of Things and big data to achieve precision agriculture management, thereby improving product quality and yield. Third, establish a comprehensive certification and quality control system for GI products. By formulating strict certification standards and quality inspection processes for GI products, product quality can be ensured. Simultaneously, conduct regular spot checks on GI products in the market and penalize and publicize unqualified products according to the law. Fourth, for regions where the certification and application of GIs are still in their nascent stages, the government should establish an incentive mechanism. It should recognize and reward enterprises and individuals that have made outstanding contributions to the development and promotion of GI products, thereby stimulating their enthusiasm and creativity. Concurrently, the government should deepen its collaborative relationships with higher education institutions, research organizations, and other relevant entities. By working together with these partners, the government can cultivate a talent pool equipped with specialized knowledge in the development and management of GI products, providing intellectual support for the cultivation of such products [54].



This study has reviewed and organized relevant research on GI products and agricultural development, verifying the driving effect of GI products on agricultural development. It has overcome biases in variable selection and measurement present in previous isolated studies, yielding a relatively comprehensive and unbiased research conclusion. However, there are still some limitations to this study. First, while this study has verified the role of GI products in promoting agricultural development, further exploration is needed on how to optimize the cultivation, development, and management strategies of GI products to better serve agricultural progress. Second, this study primarily builds upon the existing literature. However, given the limitations of the data collection regions, these documents may be more inclined to focus on areas where GI products have already established a certain level of reputation and market foundation. Consequently, the conclusions drawn from this study may not be directly applicable to regions where GI products are still in their initial development stages. Third, this study primarily relies on systematic analysis of the existing literature and may lack field research and in-depth case studies to support its conclusions. Lastly, although this study examines the impact of GI products on agricultural development, due to methodological limitations, it has not fully considered the differences among GI products in various regions. Such differences may stem from geography, climate, culture, and other factors, all of which significantly influence the quality, popularity, and market performance of GI products.



Furthermore, the quality variability of original studies can impact the interpretation of results. Additionally, the applicability of these research findings to specific practical situations is limited by factors, including the sample, design, and methodology used in the original studies. It is essential to fully account for individual differences and contextual factors, including economic, cultural, and policy environments, in the regions where GI products are located to avoid potential issues arising from blind promotion. Moreover, given the limitations imposed by potential dependencies in effect sizes, the results of this study should be regarded as a comprehensive assessment rather than an absolutely precise quantitative indicator. This study strongly recommends that future research adopt more rigorous research designs and expand sample sizes. Additionally, it suggests employing advanced analytical techniques to further validate and deepen understanding of the issue. These measures will also help more effectively address potential dependencies between effect sizes.



Future research can delve deeper into the following aspects: first, deepen this study on the specific impacts of GI products on the agricultural industry. Further quantify the contribution of GI products in different agricultural subsectors, such as their specific promoting effects in the fruit, vegetable, or nonfood industries like handicrafts. Analyze how GI products drive the upgrading and improvement of the agricultural industry chain, including their impact on upstream raw material supply, midstream production and processing, and downstream sales and marketing. Second, it is crucial to broaden the geographical scope, particularly focusing on regions where GI products are still in their infancy. In this process, a systematic analysis should be conducted to examine the similarities and differences in the development pathways of GI products across different regions. The goal is to provide solid theoretical support and practical reference for advancing related studies in the future [55]. Third, representative GI products should be selected for in-depth case studies to analyze their successful experiences and development challenges. Exploring specific development paths and models of GI products in different geographical and cultural contexts can provide valuable insights for other GI products. Fourth, comparing the development status of GI products in different regions can help verify the influence of regional differences on the development of GI products. Analyzing their successful experiences and existing problems is crucial. Exploring ways to combine regional characteristics with GI products to create unique agricultural product brands is also an important aspect to consider [56].
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Figure 1. Meta-analytic framework of GI products to promote agricultural development. 
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Figure 2. Flow chart of meta-analysis of GI products to promote agricultural development. 
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Figure 3. Coding flowchart for meta-analysis. 
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Figure 4. Funnel diagram. 
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Table 1. Publication bias test.
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Category

	
Sample Size

	
Fail-Safe Coefficient

	
Egger’s Test

	
Heterogeneity Test




	
K

	
Threshold

	
Nfs

	
p-Value

	
Df

	
p-Value

	
I2

	
Q






	
Agricultural development

	
417

	
522

	
55,991

	
0.0801

	
416

	
0

	
94.11

	
7064.62




	
Industrial upgrading

	
360

	
258

	
16,079

	
0.2233

	
359

	
0

	
89.38

	
3381.47




	
Benefits for production entities

	
57

	
106

	
3807

	
0.7892

	
56

	
0

	
97.4

	
2157.12











 





Table 2. Integration test.
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Variable

	
Random Effects Model

	
Effect Magnitude

	
Model

	
Hypothesis




	
z

	
Variance

	
Point Estimation

	
Lower Limit

	
Upper Limit






	
Agricultural development

	
7.08

	
0.2725

	
0.197

	
0.143

	
0.249

	
Low

	
Random

	
H1 supported




	
Industrial upgrading

	
6.78

	
0.194

	
0.177

	
0.126

	
0.226

	
Low

	
Random

	
H1a supported




	
Benefits for production entities

	
4.52

	
0.249

	
0.315

	
0.182

	
0.436

	
High

	
Random

	
H1b supported











 





Table 3. Moderating effects of GI products driving agricultural development.
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Variable

	
Category

	
k

	
95%CI

	
Heterogeneity Test




	
Estimation

	
Lower Limit

	
Upper Limit

	
Q

	
Df

	
p-Value






	
Variable level

	
Measurement methods

	
Primary data

	
101

	
0.388

	
0.287

	
0.481

	
2891.61

	
100

	
0




	

	

	
Secondary data

	
314

	
0.139

	
0.093

	
0.184

	
2077.82

	
313

	
0




	

	
Measurement perspectives

	
Macro perspective

	
201

	
0.145

	
0.058

	
0.229

	
5446.71

	
200

	
0




	

	

	
Micro perspective

	
214

	
0.238

	
0.194

	
0.281

	
843.81

	
213

	
0




	
Sample level

	
Country type

	
China

	
213

	
0.273

	
0.207

	
0.337

	
3743.49

	
212

	
0.003




	

	

	
Other countries

	
202

	
0.116

	
0.034

	
0.196

	
2901.27

	
201

	
0




	

	
Sample scope

	
Nationwide

	
213

	
0.146

	
0.078

	
0.213

	
2219.82

	
212

	
0




	

	

	
Regional

	
202

	
0.255

	
0.176

	
0.33

	
4520.58

	
201

	
0




	

	
Sample type

	
Specific GI products

	
311

	
0.213

	
0.15

	
0.273

	
4999.81

	
310

	
0




	

	

	
Total number of GI products

	
104

	
0.151

	
0.049

	
0.249

	
1838.34

	
103

	
0




	
Literature level

	
Literature type

	
Journal articles

	
258

	
0.231

	
0.161

	
0.298

	
5399.33

	
257

	
0




	

	

	
Conference papers

	
90

	
0.083

	
−0.007

	
0.172

	
791.8

	
89

	
0




	

	

	
Dissertations

	
66

	
0.222

	
0.127

	
0.313

	
298.26

	
59

	
0




	

	
Publication time

	
Before 2015

	
17

	
0.013

	
−0.235

	
0.26

	
131.85

	
16

	
0




	

	

	
After 2015

	
398

	
0.2

	
0.147

	
0.253

	
6486.87

	
397

	
0




	
Methodological level

	
Method type

	
Multiple regression

	
215

	
0.235

	
0.155

	
0.313

	
4583.92

	
214

	
0




	

	

	
Other regressions

	
200

	
0.156

	
0.094

	
0.217

	
1975.38

	
199

	
0




	

	
Data type

	
Cross-sectional data

	
100

	
0.289

	
0.179

	
0.391

	
1814.03

	
99

	
0




	

	

	
Pannel data

	
315

	
0.17

	
0.109

	
0.23

	
5089.96

	
314

	
0











 





Table 4. Robustness test.






Table 4. Robustness test.





	Variable
	β
	SE
	T
	P
	I2





	Agricultural development
	0.211
	0.025
	2.01
	0.000
	0.82



	Industrial upgrading
	0.238
	0.025
	1.21
	0.010
	0.80



	Benefits for production entities
	0.322
	0.025
	3.19
	0.000
	0.78



	Variable level
	0.103
	0.047
	1.25
	0.000
	0.62



	Sample level
	0.022
	0.038
	0.51
	0.000
	0.71



	Literature level
	0.118
	0.142
	1.47
	0.004
	0.87



	Methodological level
	0.015
	0.026
	0.25
	0.002
	0.81
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