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Abstract

:

The rapid increases in environmental pollution, urbanization, health concerns, and technological progress enhance the demand for greener, healthier, and fairer food production and consumption. The short food supply chain (SFSC) becomes one of the crucial solutions for these issues. This study aims to propose a conceptual framework of the SFSC, assess the short vegetable supply chain (SVSC) in Vietnam, identify its barriers and challenges, and explore interventions and support as key success factors of the SVSC by using both qualitative and quantitative methods. This study initially proposes the SFSC framework with six pillars and 28 indicators, this model is used to assess the SVSC. The results show that the SVSC brings various social, economic, and environmental benefits: First, it can increase farmers’ income, employment, fairness, and health. Second, the SVSC can decrease environmental pollution, food waste, and energy consumption. Third, it can improve food quality and consumers’ health. Fourth, the SVSC enhances on-farm education, agricultural tourism, local livestock farming, and traditional culture and relationship. However, the SVSC encounters various barriers and challenges impeding its performances and benefits. The vegetable value chain gains several interventions and support from the government and the project to overcome these barriers. Overall, the SFSC, good agricultural practice, and sustainability are strongly associated: good agricultural practice and sustainability are inherent in the SFSC.
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1. Introduction


The conventional agricultural production and direct exchange of food in a community have existed for a long time, especially in rural and remote regions. The modern economy, industrialization, globalization, and urbanization have generated the global (long) food supply chains (LFSCs) with several intermediaries and enhanced the industrial and intensive agricultural production. This progress has brought both positive results (e.g., productivity, production, diversity, food security, standardization) and negative impacts (e.g., health, equity, culture, environmental issues) [1,2,3,4,5]. The concerns of the negative influences of LFSCs have significantly increased. Fortunately, consumers have recently become more aware of the negative externalities of global and long food systems and they are willing to change their food consumption pattern by directly connecting to farmers, supporting local communities, using healthy food, and reducing the environmental impacts [6,7,8].



Responding to these issues, the concept of the SFSC has been developed in Europe and become a noteworthy phenomenon both from theoretical and practical perspectives [1,2,9,10]. While the conventional food value chains can exploit the competitive advantage, economies of scale, increase productivity, production, contribute to technology development, meet growing demand, and improve information sources [11,12], SFSCs have been established in parallel to LFSCs and can complement LFSCs to be important drivers of sustainable and equal development, diversify the sources of food supply, and reflect the characteristics of local identity, nature, health, and reliability [13,14,15].



The SFSC is contrary to the intensive agriculture model that is based on long and costly systems of processing, preserving, storing, transporting, and distributing [16]. The key characteristic of SFSCs is the capacity to re-socialize or re-spatialize food, thereby allowing consumers to assess their relative need for foods on the basis of their knowledge, experience, or perceived imagery [17]. SFSCs are usually considered with face-to-face transactions and direct links between farmers and consumers on a specific farm. SFSCs may be associated with the concepts of local food, local food systems, alternative food markets, direct sales with fewer intermediaries, and the production and distribution in a certain geographical place [9,13,18,19]. However, these viewpoints may leave out other types of SFSCs [9,17,18]. SFSCs should focus on the nature of the relationship between producers and consumers, rather than the local and spatial factors [20], hence it is important to identify criteria and define SFSCs at a larger scope.



The SFSC concept is often used as an umbrella term and there are various perspectives on the SFSC without a unique and universal definition and form [17,21]. The SFSC is not only the time to handle foods or distance to transport them but also the fact that products can reach the consumer embedded with value and sufficient information about the place of farming and people producing the food [17]. Generally, the SFSC concept can be identified by various criteria, such as the number of intermediaries, locality, supply chain size, percentage of direct sales, physical distance, information flow and knowledge exchange, local know-how, social relations, governance, distribution channels, and product identity related to the territory [13,21,22,23,24]. The different combinations of these criteria may be connected with a different degree of localness, different definitions of the SFSC, and different types of the SFSC [1].



The most recognized and cited features of the SFSC are geographical proximity and direct transaction that indicate closeness between farmers and consumers [25,26]. The European Commission (EU) defines the modern SFSC as a supply chain consisting of a limited number of economic actors, improving local economy, committed to cooperation, and characterized by close geographical and social relations between producers, processors, and consumers [27]. This definition can take into consideration both social proximity as well as geographical proximity, encompass both social and geographical closeness between actors [9]. The Slow Food Association [28] proposes the SFSC definition as: “A short food supply chain is created when producers and final consumers realize they share the same goals, which can be achieved by creating new opportunities that strengthen local food networks”. The Association denotes that the SFSC is the vital element in empowering farmers to regain active roles in food value chains, enabling small-scale producers to establish independent food supply chains, making it easier to achieve a fair price, and building healthy local economies. Regarding distribution channels, SFSCs include pick-your-own, sales to individual consumers, internet deliveries, delivery to consumers, farmers markets, sales to small retail outlets (one intermediary) while LFSCs consist of on-farm sales to intermediaries, sales to wholesalers, sales to retail chain, and sales for processors [22,29,30]. However, narrow scopes of locality, markets, and products may reduce the profit of farmers and benefit of SFSCs in the modern economy and high technology era. Hence, this study broadly defines the modern SFSCs as a food value chain with six key pillars or criteria, such as short space and time, sufficient information, optimal economics, better society, environment protection, and good product quality.



SFSCs can be classified into various types with criteria, such as the number of operators [2], the distances and relationship [10,17], production and distribution paradigm [16,31], market or transaction structure (individuals or collectives) [32], and the cultural background [33]. SFSCs are mainly identified by three types: (i) face-to-face: consumers directly buy foods from farmers; (ii) spatial proximity: foods are produced and retailed in the specific region of production and consumers know the local nature of the product at the retail point and spatially extended: foods are sold to consumers outside of the production location with full and transparent information for consumers [17,18]. SFSCs may be divided into nine categories based on the level of compromise (low, medium, and high) adopted by producers or consumers [21]. The classification may show the shares of power, responsibility, and benefit between producers, intermediaries, and consumers.



The EU Network for Rural Development divides SFSCs into three types on the basis of the individual or collective organizations and actors: direct sales by individuals, collective direct sales, partnerships of producers and consumers [34]. SFSCs can be separated by kinds of consumers, such as business to consumer (B2C: final consumers) and business to business (B2B: hospitals, schools, hotels, restaurants, canteens) [35]. Chiffoleau et al. [32] also categorized SFSCs by individual actors and collective actors.



Scientists and policymakers believe that SFSCs can result in positive impacts and multi-aspect benefits both for actors in value chains and local communities. The benefits of SFSCs have been proven by several studies and can be structurally summarized into (i) Environmental protection: atmosphere, water, land, biodiversity, material and energy, animal welfare, food waste, emission and pollution; (ii) Economic development: vulnerability, job creation, higher profit and income, poverty reduction, improving local economy, collective or cooperative economics, tourism and specialty products (iii) Social sustainability: decent livelihood, consumer beliefs, closer relationship, fair trade, labor rights, equity, social respect, migration, cultural diversity and preservation; (iv) Health and well-being: farmer and worker health, consumer safety and health, product quality, certification, appetite, satisfaction, and human well-being, and (v) Governance improvement: corporate ethics, accountability, participation, sufficient and transparent information, and better cooperation [1,4,9,13,20,21,22,23,33,36,37,38,39,40,41,42].



The benefits of SFSCs encourage actors (consumers, farmers, firms) to participate in the models. SFSCs need various factors and important forces to be formed and developed. They depend on customers’ behavior, farmers’ attitudes, production and distribution characteristics, and the conditions of economics, politics, society, and environment [17,33,43]. On the consumption side, the initial idea of the SFSC was started by a group of people who wanted to consume local, ecological, organic foods and support local farmers [13]. Cembalo et al. [44] identified twenty-three food-related lifestyles impacting consumers’ participation in an SFSC and the most notable factors are freshness, health, taste, organic, quality, price, self-fulfillment, social relationship, and product information. The SFSC consumers may have a more complex understanding of food quality and link the quality to social, ethical, and environmental factors, as well as the preservation of local production [45].



On the production side, the critical factors of SFSCs can be production methods, local cultural heritage and traditions, ethical relationships among actors, environmental and health concerns, logistics and distribution strategy, willingness to become less reliant on impersonal structures of production, and premium prices for typical local products [1,46,47,48,49,50]. The synergies between agriculture and tourism and handicraft can importantly affect SFSCs [51]. The development of SFSCs may follow a certain organizational life cycle with three phases: pre-setup, start-up and maturing. The key factors facilitating development include the vision and role of the founders, the ability of the core actors, market and political environments, motivation of members and networking [13,52]. According to Bui et al. [40], farmers in SFSCs are worried about the small scopes of the local markets and they expect to receive training in marketing, connecting to local retailers and consumers, support on product branding, and participation in the local distribution chain.



Jarzebowski et al. [21] elaborated and structured success factors into three groups, such as (i) Creation of SFSCs: product know-how and innovation, cross-learning, regulatory frameworks and government policies, specialized local business and organizational support; (ii) Product development in SFSCs: efficient application of technology or production processes, investment of time and money, technological innovations and appropriate skills, collective branding; (iii) Access to market: on-line sales, sales to local communities, sales to supermarkets, sales to HoReCa, and direct sale. Generally, Sellitto et al. [33] reviewed and summarized different causes and encouragements into nine factors of SFSCs as follows: (F1) Environmentally friend operations; (F2) Specificity of territorial brands; (F3) Direct and ethical relationships between producers and consumers; (F4) Organic production; (F5) Food safety and traceability; (F6) Cultural heritage; (F7) Consumer’s health; (F8) Origin identification of products; and (F9) Local work, cooperation, and pride.



Vietnam has a strong advantage in vegetable and fruit production based on suitable natural conditions and low labor costs. In 2018, the country had over 1.8 million ha of vegetable and fruit production (the vegetable area is about 898 thousand ha), an annual increase of 6% in the last five years [53]. The vegetable and fruit sector has benefitted from various global trade agreements, e.g., the agreement between Vietnam and the EU. In 2018, Vietnam’s vegetable and fruit export was about EUR 3.4 million. Its leading export markets were China, the EU, and the US. However, the sector faces several challenges in exporting, such as fierce competition, technical trade barriers, quality standards, quarantine, and safety regulations. Thus, most of the fresh vegetables produced in Vietnam are consumed in domestic markets [54].



Most studies indicate the benefits of SFSCs in developed countries as the forms of local markets and alternative networks with narrow limits of locality, markets, and specialty products. There is also a dearth of studies that identify barriers to and explore the success factors of the development of SFSCs in developing and transition countries. This study proposes a conceptual framework of the SFSC, assesses the SVSC in Vietnam by using the proposed model, identifies its barriers and challenges, and explores interventions and support as critical success factors by employing both qualitative and quantitative methods. The rest of the paper is divided into three sections: In Section 2, the materials and methods are described. Section 3 presents results and discussion. The conclusion and implications remarks are given in the last section.




2. Materials and Methods


2.1. Research Framework and Equations


The general research framework can be shown in Figure 1 and explained as follows: First, a structural literature review is used to propose a conceptual framework of SFSCs with different pillars and factors. Second, primary data is collected by semi-structured farmer interviews, in-depth expert interviews, and a focus group. Third, primary quantitative and qualitative data are cleaned, analyzed, and coded by using the value chain model, the proposed framework of SFSCs, and the qualitative process. Finally, the results are consolidated, presented, and discussed.



The vegetable value chain was analyzed by using the value chain model and approach of Hoang [29], M4P [55], and Tran et al. [56]. The model and approach analyze an agricultural value chain in various social and economic aspects, including mapping the value chain and statistical description; governance (coordination, regulation, control); social interaction (relationship, linkage, trust); upgrading the value chain (knowledge, skill, technology, support); cost-profit analysis; added-value, income, and employment analysis. The economic indicators are calculated by employing the equations in Table 1. The conceptual framework of SFSCs with six pillars and 28 indicators is proposed and specifically presented in Section 3.1. The qualitative process includes four stages of coding, classifying, structuring, and synthesizing.




2.2. Data Collection


The primary data was collected in 2019 via semi-structured questionnaires to assess the short vegetable value chain and in-depth expert interviews to explore the benefits, barriers, and key success factors of the SVSC. Semi-structured farmer interviews were fulfilled with 68 vegetable producers, including 16 SVSC farmers and 52 conventional farmers. The authors used convenience sampling based on the total number of SFSC farmers in the project (most SVSC farmers) and conventional farmers in the area. Farmers were asked to provide data on four parts: (i) The characteristics of the farm, household, product, and production (for statistical analysis); (ii) Contract, coordination, and market information; (iii) Supporting projects and policies; and (iv) Opportunities, challenges, and open questions. In-depth expert interviews were used with 25 stakeholders, i.e., farmers, cooperative directors, firm leaders, consumers, project officers, and government officers with exploratory questions on the SVSC, its benefits and barriers, and potential interventions and support as key success factors. In-depth interviews lasted about 60 minutes on average and covered stakeholders across the SVSC. In addition, a focus group with key stakeholders was conducted for qualitative analysis and consolidating the findings.



The study area is about 100 km from the area to Ho Chi Minh City, the central food market of Vietnam. The location has a long tradition, experience, and a strong advantage in vegetable production, cattle-breeding, and aquatic products. The waste and by-products of animal husbandry and aquatic product processing are the important inputs and factors for vegetable crops, especially good practice and organic vegetable production. The location has been supported by the Seed to Table project, funded by the Government of Japan, which aimed to develop good practice and organic vegetable production, conserve the natural resources and the cultural heritage, and connect rural food producers with urban consumers [57].





3. Results and Discussion


3.1. Proposing Conceptual Framework of the SFSC


The economics literature shows various definitions, criteria, types, and key success factors of SFSCs. Locality and specialty product gain the greatest attention in most studies. However, narrow scopes of locality, market, and specialty product may decrease the profit for farmers and the benefits of SFSCs with the rapid development of the modern economy and high technology. Hence, this study defines and measures SFSCs, at larger scopes, as a food value chain that can satisfy six key pillars/criteria and 28 factors/indicators by employing the structural literature review and qualitative process. The conceptual SFSC framework is proposed and illustrated as follows (Figure 2): (1) Space & Time: short distance, short time, pre-processing, and no preservation or preservative; (2) Information: label, traceability, communication, and appearance or display; (3) Economics: price, profitability, employment, income, and local development; (4) Society: health, relationship, linkage, fairness, trust, and culture; (5) Environment: production pollution, water usage, energy usage, and food waste; (6) Quality: freshness, safety, taste, certification, and specialty. A food value chain that can meet more criteria and factors at higher degrees may indicate the more developed and effective SFSC. The indicators in the SFSC framework can be assessed by both quantitative and qualitative measurements with different scales: nominal, ordinal, interval, and ratio.




3.2. Assessing the Short Vegetable Supply Chain


3.2.1. Analyzing the Vegetable Value Chain


Descriptive statistics of vegetable households: The survey area is in the Ben Tre province of Vietnam. The location has a long tradition and natural advantage in agricultural products, such as coconut, pomelo, vegetables, fishery, and animal husbandry. However, most vegetable farms have small and very small scales with an average area of 0.28 ha per household and 0.11 ha per worker. Vegetable farmers are usually low educated with an average school time of eight years and relatively old with an average age of 50 years old. They have a long vegetable production experience, with an average experience of 23 years. The farmers mainly use household labor for vegetable production. Most farming lands are alluvial and gray soils that are good for vegetable production, whereas some fields also face salinity intrusion and pollution problems (Figure 3). Interestingly, 39% of vegetable farms are near rivers, important traffic in the rural area, while only 7% of vegetable farms are near truck roads (Figure 3).



Diagram of the vegetable value chain: There are two vegetable value chains in Ben Tre, the short vegetable supply chain and the conventional vegetable supply chain (CVSC). The SVSC has three actors, such as farmers, retailers, and consumers while the CVSC may include several participants, such as farmers, local traders, wholesalers, retailers, and consumers (Figure 4). In the SVSC, the products are delivered to consumers through two channels. First, farmers sell vegetables to retailers and retailers sell the products to users (one intermediary). The retailers have linkages and marketing contracts with farmers. This flow accounts for 65% of the total quantity. Second, farmers sell vegetables to consumers at farms, online, or in farmer markets (no intermediary). The farmer markets are usually organized in Ho Chi Minh City at the weekends or planned days for direct meetings between farmers and consumers (known as Happy and Green Markets). This flow accounts for 35% of the total volume.



There are various channels with several actors and intermediaries in the conventional vegetable value chain (Figure 4). First, the vegetable products are mainly traded through local traders, wholesalers, and retailers (three intermediaries) before being sold to consumers. This flow accounts for over 75% of the total vegetable production of the CVSC. Vegetable producers also provide products to retailers and directly to consumers with smaller proportions, 10% and 5% respectively. Usually, there are no linkages and marketing contracts in the conventional vegetable value chain.



The SVSC has been built and developed on the basis of support from the Seed to Table project and the local government. In the SVSC, products are harvested, pre-processed, packaged, labeled, and delivered to retailers or consumers through the process in Figure 5. First, farmers uproot vegetables, cut roots, and perform other harvesting activities (depending on vegetable types). Second, the products are pre-processed by washing, cleaning, and classifying. The loss ratio is about 10–15%. Third, the vegetables are packaged according to the regulations of the project and certifications. Fourth, the products are labeled with sufficient information as regulated by the project and certifications; logo of the project, firms and certifications; brands and names of producers. Fifth, the vegetable products can be delivered to retailers and consumers at farms, bus stations (third transport parties), or/and farmer markets.



In the next sections, the criteria and factors of the short vegetable value chain in the Ben Tre province of Vietnam are assessed by employing the proposed framework of SFSCs in Section 3.1. with six pillars and 28 indicators.




3.2.2. Space and Time


The location for this SVSC study is an area about 35 km from Ben Tre city, the main local market, and 100 km from Ho Chi Minh City, the biggest vegetable market. The distance to Ben Tre city is shorter than the average scope in the UK’s SFSCs, about 48 km [58]. Though the distance to Ho Chi Minh City is longer, the vegetable delivery does not take much time, about three hours. Within the time, the products are still fresh without further processing or special preservation. This vegetable value chain has only one intermediary of retailers. Hence, the vegetable value chain to Ho Chi Minh city can be considered as the SFSC. If the market is restricted in the locality of Ben Tre, the vegetable price, the farmers’ profit, and the benefit of the SVSC greatly reduce.




3.2.3. Information


In the SVSC, the products are officially packaged and labeled under the regulation of the project, the government, and firms with sufficient information about the product, producer, brand, certification, traceability, and others. The appearance and display of the vegetables additionally indicate the quality information of the product. With support from the project and the government, the product quality, social values, and environmental benefits of the SVSC are well communicated to consumers and communities. Recently, information and communication between farmers and consumers have been strongly enhanced and developed thanks to social networks (e.g., Facebook, Zalo, others), online shopping, and information technology. Therefore, the indicators of information criteria of the SVSC are well satisfied within SFSCs [17,59].




3.2.4. Economics


The economic benefit is a key factor of SFSCs. The cost and benefit analysis and comparison of the short vegetable value chain and the conventional value chain generally show that the SVSC can generate higher economic benefits to the producers and the local economy than those of the CVSC (Table 2). The producers in the SVSC can gain 114% higher prices, 32% higher net profits, and 39% higher incomes in comparison with those farmers in the CVSC. If the farmers can utilize their sources of organic fertilizers from animal waste, they can gain 48% higher incomes than those farmers in the CVSC. Farmers’ income includes net profit and wage for household labor. The vegetable production in the SVSC needs much more labor than that in the CVSC. In other words, the SVSC can provide more employment and income to farmers and locality. These findings are supported by previous studies [1,2,4,60] and contribute to agricultural economic literature.




3.2.5. Society


The vegetables in the SVSC are produced and packaged under the regulations and guides of the project, firms, and the certification organization. The farmers often meet their consumers directly and they become prouder of their products and locality. Pride is an important factor in SFSCs [61,62]. As a result, consumer health is guaranteed and the farmers can achieve more relationships, trust, and respect from consumers. The members of a vegetable cooperative in the SVSC usually have good family relationships with each other with high trust and respect. The vegetable cooperatives also have a linkage with retail firms through official marketing contracts. Good practice and organic production in the SVSC can also protect the health of farmers and workers. Vegetable producers in the SVSC is also associated with the activities of on-farm education, agricultural tourism, and handicraft. This means that the SVSC can include the social criteria of SFSCs [51,63,64]. However, cultural heritage seems to be the weakest factor in this SVSC.




3.2.6. Environment


Environmental sustainability is one of the greatest contributions achieved by SFSCs. In this SVSC, good practice and organic production can reduce production pollution due to the utilization of organic fertilizers and pesticides. Good practice and organic agricultural production methods can increase biodiversity and soil quality. Water can be more efficiently used for vegetable production. With short distances and time to transport and deliver without preservation and storage, the SVSC uses less energy, vegetable wastes are minimized, and emissions are significantly reduced. The environmental sustainability of SFSCs has been widely proven in developed markets [9,21,22,65].




3.2.7. Quality


The vegetable products in the SVSC are produced according to good practice or organic processes, hence the SVSC can meet the criteria of safety, taste, and certification. The vegetables are still fresh and good-quality with the short distance and time to deliver. Consumers usually purchase these vegetables in the SVSC due to the product quality and sufficient information that can make them trust and protect their health. This result consolidates the findings of Gonzalez-Azcarate et al. [66]. However, the vegetables in this SVSC are popular and common products without know-how and specialty. This is relatively different from some statements in previous studies [61,67].



In general, the SVSC in the study can successfully meet the criteria, definitions, and factors of a short food supply chain. The SVSC can result in various social, economic, and environmental benefits to farmers, consumers, and locality. The findings validate that the search for economic benefit is not opposed to a rationale of environmental and social sustainability as stated in Enjolras and Aubert [68] by the design of SFSCs. These aspects can effectively complement and enhance each other. However, the SVSC has encountered various barriers and its success is dependent on many critical factors.





3.3. Barriers to the Short Vegetable Value Chain


In general, SFSCs may face various barriers and challenges, especially in planning and building periods, which can impede the development and benefits of SFSCs. In some cases, barriers and challenges could cause the failures and the endings of the SFSC schemes and models. In this study, the SVSC has encountered both internal barriers and external challenges. They can be identified and summarized as follows:



Weak farmer capacity: The vegetable farmers in the SVSC have low education and poor knowledge of modern food production and distribution. They may have much experience and skill in producing vegetables by conventional methods, however, their knowledge and skill in good agricultural practices and modern short supply chains are short. Moreover, farmers’ old habits and awareness are notable challenges to good practices and short value chains.



Low-quality land and small-scale farm: The farmers have employed the conventional production methods in their fields for a long time, thus the quality of the vegetable land has been reduced and the soil has been polluted with chemical fertilizers and pesticides. Additionally, the vegetable farms in the area are small or very small. Low-quality land and small-scale farms can cause difficulties in utilizing high technology, applying good agricultural practices, and developing modern short food supply chains.



High cost and price: The application of good agricultural practices, especially organic method, requires more investment in equipment, land renovation, more labor, and other expensive inputs while it cannot accept intensive cultivation, chemical fertilizers, and chemical pesticides. These issues lead to the increase in production cost and a decrease in crop productivity, and finally high prices.



Small output markets: High prices and specialty products make the market segments for the good practice and organic vegetables in the SVSC narrow. In addition, the product distribution systems are restricted within short supply chains, thus consumers’ access to the vegetable products is limited and difficult. Therefore, output markets for the vegetables in the SVSC are small and difficult to assess.



Poor cooperation: The cooperation between farmers in vegetable cooperatives or between farmers and other actors in the value chain is generally weak and unstable due to the old habits, low commitments, and the obsession with the old concept of cooperatives (cooperative economy) in Vietnam. Several farmers and actors make decisions based on relationships rather than official contracts. They prefer instant profits rather than sustainable and long-term benefits.



Deficient capital resources: The application of good agricultural practices and participation in the modern SVSC need significant capital resources to invest in equipment, land renovation, machines, information technology (e.g., smartphone, internet), and other inputs. However, most vegetable farmers are small and poor households. Thus, weak capital resources are also the main barriers to building and developing the SVSC.



Climate change: Climate change is a big challenge to the world in general and has recently become a considerable problem in Ben Tre province of Vietnam. Ben Tre is in the Mekong River Delta. The area is nearby the sea. It has been formed by alluvial deposits from the Mekong River that, however, has currently been restricted by the construction of various hydroelectric dams in China, Thailand, Laos, and Cambodia. More specifically, salinity intrusion, sea-level rise, drought, and soil degradation are increasing challenges to the short vegetable value chain.




3.4. Interventions and Support as Success Factors


The SVSC has encountered various barriers and challenges impeding its creation, development, and benefit. For these reasons, there is great demand for diverse interventions and support for such initiatives, especially in the starting phase. The survey shows that the interventions and support from the Seed to Table project and the local government played essential roles in building and developing the SVSC. These interventions and support may be summarized and presented as follows:



Establishing cooperatives: In general, Vietnamese farmers are commonly hesitant to participate in agricultural cooperatives due to the obsession with the old concept of cooperative, preferring spot and free transactions, and insufficient awareness of cooperatives’ principles and benefits. With the training and support from the project and the government, vegetable cooperatives (or groups) have been established and grown. This is one of the vital steps in forming and developing the SVSC.



Enhancing farmer capacity and certificating: The farmers participating in vegetable cooperatives and the SVSC can receive various training and coaching activities, such as seed selection, planting and taking care of vegetables, making and using organic fertilizers, producing and using organic pesticides, tracking and reporting production processes, harvesting, and packaging according to good practice standards. Moreover, the farmers are monitored by the project and firms to ensure that their products meet the quality and safety standards.



Providing capital support: Farmers in the vegetable cooperatives and the SVSC can gain capital support, such as seed, equipment and tools, technology, inputs, and a loan from the project and the government. The capital support is just enough for farmers to have sufficient resources to start their vegetable production with good agricultural practice standards in the SVSC.



Promoting communication and information: The cooperatives, the farmers, and the SVSC can benefit from the communication and information promotion activities of the project, the government, and other organizations. First, farmers can use logos and brands of the project and firms. Second, they are provided with professional label designs with sufficient information. Third, the vegetable farmers can directly meet consumers in farmer markets. Finally, farmers can benefit from the project’s public media and communication activities.



Linking to markets: Small-scale and individual farmers always face difficulties selling agricultural products at profitable prices, especially in developing markets like Vietnam. In this SVSC, the vegetable products are successfully linked to the market through contracts with retail firms, farmer markets, and other direct connections with consumers at farms and online. The farmers can sell out their products at relatively high prices and obtain good profitability.



Combining with other activities: Notably, the SVSC can be associated with on-farm education, on-farm tourism, the traditional culture, and the local cattle-breeding production systems with support from the project and the local government. Pupils and tourists can come to the vegetable fields and “work as farmers” to experience and learn. These activities can promote communication and information exchange between farmers and consumers and make people aware of good agricultural production, local products, environmental protection, and health issues. Vegetable production, contained the local livestock industry can both increase farmers’ income and protect the environment.





4. Conclusions


The rapid increases in environmental pollution, urbanization, health concern, and technological progress enhance the need for greener, healthier, and fairer food production and consumption. Consumers have been more aware of the negative externalities of the long food systems and willing to change their food consumption pattern by directly connecting to farmers, supporting local communities, using healthy food, and reducing the environmental impact. The SFSC model emerges and becomes the vital solution for these issues. This study aims to propose a conceptual SFSC framework, assess the short vegetable value chain in Vietnam, identify the barriers and challenges, and explore interventions and support as key success factors of the SVSC.



Narrow limits of locality, markets, and products may reduce the profits of farmers and the benefits of SFSCs with the rapid development of the modern economy and high technology. Hence, this study broadly defines the modern SFSC as a food value chain with six key pillars: short space and time, sufficient information, optimal economics, better society, environment protection, and good product quality. There are 28 indicators of the SFSC model within these pillars. The definition can encompass different aspects of both food production and the food market. The SFSC framework can be utilized to assess the benefit, sustainability, and effectiveness of SFSCs in different contexts.



The vegetable value chain in Vietnam is analyzed and mapped. The survey shows that the vegetable farms are small and separated. Farmers are usually low educated and relatively old. The soil of the area is advantageous for vegetable production, but it is degrading. There are two vegetable value chains in the location, which are the SVSC and the CVSC. The authors use the proposed SFSC framework to assess the short vegetable supply chain. The findings show that the SVSC can effectively perform, meet the criteria of the SFSC, and bring various social, economic, and environmental benefits to the farmers, the communities, and consumers. First, it can increase farmers’ income, employment, fairness, and health. Second, the SVSC can decrease environmental pollution, food waste, and energy consumption. Third, the chain can improve food quality and consumer health. Fourth, the SVSC enhances on-farm education, agricultural tourism, local livestock farming, and traditional culture and relationships.



Though the SVSC can result in various benefits, it has encountered several internal barriers and external challenges, including weak farmer capacity, low-quality land and small-scale farms, high cost and price, small output markets, poor cooperation, deficient capital resources, and climate change. To overcome these barriers and develop the SVSC, the local government and the Seed to Table project have provided many interventions and support, such as: establishing cooperatives, enhancing farmer capacity and certificating, providing capital support, promoting communication and information, linking farmers to markets, and combining with other activities, such as on-farm education, on-farm tourism, traditional culture, and local cattle. Overall, the short food value chain, good agricultural practice, and sustainability are strongly and positively associated: good agricultural practice and sustainability are inherent in the short food supply chain.



This study successfully proposed a conceptual framework of the SFSC, assessing the SFSC in a developing country, identifying barriers and challenges to the SVSC, and exploring the interventions and support as critical determinants of the SVSC. However, it could not measure the quantitative dimensions of all indicators in the SFSC, particularly social and environmental aspects. Additionally, it did not quantitatively identify the determinants of these variables. Thus, research that focuses on measuring the quantitative dimensions of the SFSC indicators and identifying the determinants of the SFSC will add to this study. In addition, the study of a systematic literature review that can compare different indicators of SFSCs will make a significant theoretical contribution to the short food supply chain literature. Despite these limitations, this research can contribute to the existing literature and create opportunities for future studies on SFSCs, good agricultural practices, cooperatives, and sustainability. The schemes of SFSCs should be expanded and applied in other contexts to gain multidimensional sustainability outcomes.
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Figure 1. The research framework. Source: Own construction. 
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Figure 2. The framework of SFSCs. Source: Own construction based on literature review. 
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Figure 3. The land and traffic characteristics of vegetable farms. Source: Own analysis. 
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Figure 4. The diagram of the SVSC and the CVSC. Source: Own construction. 
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Figure 5. The product flow in the SVSC. Source: Own construction. 
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Table 1. Equations to calculate the economic indicators.






Table 1. Equations to calculate the economic indicators.





	Indicators
	Calculation





	Revenue (P)
	Output × Unit price



	Total cost
	Variable cost + Fixed cost



	Fixed cost
	Maintenance cost + Depreciation cost + Management cost + Tax + Interest



	Variable cost
	Input costs + Wage + Transportation cost + Power cost



	Intermediate cost (IC)
	Input costs + Material costs + Fuel cost (pay to intermediate goods suppliers)



	Added value (VA)
	Revenue–Intermediate cost



	Gross profit (GP)
	VA–(Wage + Interest + Tax + Maintenance, Rent cost, Transportation costs)



	Net Profit (NPr)
	GP–Depreciation cost



	Income
	NPr + Own wage (household labor)







Source: Own construction based on Hoang [29], M4P [55], and Tran et al. [56].













[image: Table] 





Table 2. Cost and benefit analysis of vegetable productions per ha in the SVSC and the CVSC.
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	No.
	Items
	Unit
	SVSC
	CVSC
	Comparison





	1
	Price
	EUR/Kg
	0.57
	0.27
	114%



	2
	Productivity
	Kg/Ha
	20,000
	30,000
	−33%



	3
	Turnover
	EUR
	11,364
	7955
	43%



	4
	Intermediary Cost
	EUR
	873
	456
	91%



	5
	Value Added
	EUR
	10,491
	7498
	40%



	6
	Household labor
	EUR
	3182
	2045
	56%



	7
	Profit
	EUR
	7178
	5396
	33%



	8
	Net profit
	EUR
	7121
	5379
	32%



	9
	Income
	EUR
	10,303
	7424
	39%







Source: Own calculation.
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