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Family farm sustainability is an essential guarantee for increasing the resilience of food systems. Based on the network embeddedness theory and entrepreneurial bricolage theory, an exploratory longitudinal case study was adopted. The value-creating behaviors of family farms in different entrepreneurial periods were described and a process model of family farms sustainability with network embeddedness and entrepreneurial bricolage was constructed. The study revealed that family farms faced resource constraints such as shortage of element resources, insufficient market resources and lack of knowledge resources during the induction, start-up, and growth periods, respectively. In order to overcome resource constraints in different entrepreneurial periods, family farms employed multiple network embeddedness ways including relational embeddedness, structural embeddedness and cognitive embeddedness to seek help from actors in the rural social network. Family farms embedded in multiple networks used the entrepreneurial bricolage strategy of “element bricolage – market bricolage – institutional bricolage” to continuously acquire production elements, improve brand awareness, optimize processing techniques and promote the convergence of three industries. Family farms benefited from a win-win result with actors through network embeddedness and entrepreneurial bricolage, and created economic, social and ecological values eventually. The study offers fresh insights into the dynamics of rural entrepreneurship.
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1 Introduction

Family farms, as the main force of new agricultural business (Wu et al., 2023), can support rural revitalization, food system sustainability and the common prosperity of farmers and rural areas (Chen et al., 2022). To promote family farms, the Chinese government issued a series of policy documents supporting family farm entrepreneurship. By the end of 2023, family farms surpassed 4 million in China. Although the scale of family farms in China has increased with strong policy support (Yu et al., 2023), the shortage of market information, labor, capital, land and other resources is becoming increasingly prominent (Chen et al., 2022). Most new family farms fail to develop into inheritable, viable and repeatable enterprises (Li et al., 2022; Nandi et al., 2022). Thus, overcoming resource constraints has emerged as a significant issue that many family farms need to address.

For many family farms, network embeddedness is a crucial means of gaining access to resources (Adro and Franco, 2020; Volpato et al., 2022). It has been shown that family farms may be embedded in various social networks to share and exchange resources at different stages of their life cycle (Swagemakers et al., 2019). In their early life, the farmer frequently has low-cost access to entrepreneurial knowledge, human capital, financial support and emotional support from “family members” (Si et al., 2019; Kurland and McCaffrey, 2020). To obtain more heterogeneous complementary resources, developing family farms must cooperate with farmers, consumers, research institutions, governments, banks, and agricultural suppliers (Björklund and Johansson, 2020). In the process of interacting with these actors, family farms’ network embeddedness is also influenced by agricultural policies, local culture and rural ethics (Methorst et al., 2017). Family farms can improve their chances of obtaining resources if they are embedded in various social networks promptly and form effective interaction patterns (Fisher, 2013; Ochago et al., 2023). However, the existing literature has not yet developed an in-depth analysis of the dynamics of network embeddedness in family farms (Benítez et al., 2020).

In fact, whether resources obtained by network embeddedness can be transformed into essential resources and core competencies for family farm sustainability, depends on the level of bricoleurs (Makadok, 2001; Grivins et al., 2017). Entrepreneurial bricolage emphasizes the integration and reuse of redundant or unused resources through iterative trial-and-error employing available resources (Baker and Nelson, 2005; Kleine-Stegemann et al., 2022; Baier-Fuentes et al., 2023). Clever farmers integrated fragmented, abandoned and seemingly useless technologies, techniques and knowledge selectively rather than waiting for the correct resources (Casey et al., 2022). By repairing, assembling or utilizing these resources, family farms not only increase the resource allocation efficiency, but also generate new heterogeneous values (Mayaux et al., 2022). However, existing studies mainly emphasized the importance of entrepreneurial bricolage, ignoring the process of family farm sustainability through entrepreneurial bircolage in different social networks.

To address research question, an exploratory longitudinal analysis of two typical cases in Hunan Province, China was conducted. In different periods of entrepreneurship, both family farms proactively embedded themselves in a variety of social networks to seek help from actors and acquired essential resources through entrepreneurial bricolage, ultimately creating multiple values. Therefore, it could be theoretically revelatory to study the family farm sustainability.



2 Background


2.1 Family farm sustainability

Family farm sustainability was not only a mean that can prosper the rural economy, but also a new development model that protected the natural environment and social culture and promoted fair competition within the agricultural industry (Barbieri, 2013). Whether a family farm can achieve sustainability is determined by many individual, organizational, and external factors (Glover and Reay, 2015). Individually speaking, the flexibility and inventiveness of rural producers were characteristics that strengthen family farm sustainability (Darnhofer et al., 2010). New entrants in family farming realized sustainability by means of creative use of local resources, inventive management and non-agricultural expertise (Grüner and Konzett, 2024). Regarding organizational elements, family farm was a unique type of organization made up of ecological, technical and social relations (Darnhofer et al., 2016). The relationships that family farms built and reshaped over time contributed to their sustainability (Jaafar et al., 2023). In particular, vertical relationships, horizontal relationships, relationships with government institutions and relationships with knowledge-intensive institutions played a substantial role in promoting the survival and development of organic farms (Sáenz et al., 2024). From the external environment, resource endowment and traditional knowledge had a profound impact on family farm sustainability. Dogliotti et al. (2006) found a strong impact of agricultural resource endowment on possibilities for family farm sustainability, as well as synergy between labor, land and irrigated area on resource-use efficiency at farm scale. According to Šūmane et al. (2018), informal farmer knowledge and learning practices were critical for strengthening family farm sustainability and agricultural resilience.

The efficiency assessments of family farm sustainability can use an indicator system that integrates economic, social and ecological values (Brasileiro-Assing et al., 2022; Damke et al., 2022; Savian et al., 2023). Economic value covered financial growth, resource utilization and organizational stability of family farms, expressed as the final income from all production and business activities, efficiency of utilizing production elements and resisting risks (Savickienė and Miceikienė, 2018; Micu et al., 2022). Social value was expressed as the contribution of family farms in promoting the local economy, reducing social inequality and increasing the protection of local customs and crafts, including empowerment, equitable inclusion and spiritual culture (Paskewitz, 2021). Ecological value related to natural resources, environmental pollution and biodiversity (Chmieliński et al., 2022), expressed in the extent to which family farms conserved soil organic matter, reduced energy consumption and pollution levels (Buendía et al., 2023; Lairez et al., 2023), and used agricultural technologies that can reduce carbon emissions (Godoy-Durán et al., 2017; Yu et al., 2023).



2.2 Network embeddedness

Network embeddedness refers to embeddedness economic behaviors of individuals or organizations in social relations and cultural structures, originating from the embeddedness theory and social network theory (Burt and Soda, 2021). The most classical analytical frameworks of network embeddedness theory are the relational embeddedness and structural embeddedness (Granovetter, 1985). Relational embeddedness means that subjects are embedded into each other’s relationship through interaction, including strong relational embeddedness and weak relational embeddedness (Lin et al., 2009). Structural embeddedness means that the amount of information a focal firm obtains from the network depends mainly on its location and number of members in the network (Mazzola et al., 2015). Scholars agreed that network embeddedness was not only a connection relation, but also a dynamic evolutionary process that had a profound impact on the economic behavior of firms (e.g., Simsek et al., 2003; Ter Wal et al., 2016).

To overcome resource constraints, family farms need to embed different social networks at different stages of entrepreneurship (Fisher, 2013; Ochago et al., 2023). Baumann et al. (2023) pointed out that network embeddedness in family farms involved not only two interrelated subjects, the farmer and family farm, but also other subjects in rural social networks. The network organization formed by family farms joining cooperatives can encourage family farms to further leverage their scale advantages, reduce transaction costs, and thus share the value-added benefits of the agricultural industry chain (Ochago et al., 2023). By embedding in the rural entrepreneurial ecosystem, family farms can form a long-term stable resource exchange mechanism and shared values and norms with other actors to create multiple values jointly (Methorst et al., 2017; Björklund and Johansson, 2020), thus realizing intergenerational inheritance (Schwabe et al., 2022). Especially in China’s relational society, resource-poor family farms can only obtain entrepreneurial resources by embedding themselves in various social networks (Si et al., 2019). Based on prior research, family farm network embeddedness was defined that family farms established connections with subjects in rural social networks to obtain their resource support and social identity.



2.3 Entrepreneurial bricolage

The term “entrepreneurial bricolage” was initially proposed by Baker and Nelson (2005), referring to the behavior of entrepreneurs who used existing resources at hand to discover new opportunities and solve new problems creatively. Factors such as an individual’s prior experience and social network, firms’ development stage and social capital, and external resource constraints, had a significant impact on entrepreneurial bricolage (Baker and Nelson, 2005; Steffens et al., 2023). Entrepreneurial bricolage can be categorized into element bricolage, market bricolage and institutional bricolage (Baker and Nelson, 2005; Mayaux et al., 2022). Element bricolage was the act of transforming forgotten, seemingly useless and nonstandard material, skills or labor into production elements (Baker and Nelson, 2005). Market bricolage was the act of using existing or unused resource to meet the new needs, or needs of marginalized customers (Grivins et al., 2017). Institutional bricolage was the act of firms that intentionally or unintentionally used whatever materials and resources available to assemble or reshape institutional arrangements (Suhardiman and Scurrah, 2021). Entrepreneurial bricolage implied that enterprises reconfigured undervalued, redundant and discarded resources, which facilitated their competitiveness and multiple value creation (Steffens et al., 2023).

Family farm development is rich in entrepreneurial bricolage practices (Casey et al., 2022). According to Grivins et al. (2017), entrepreneurial bricolage on family farms was a dynamic and practice-oriented concept that described the process by which matter was constantly being rediscovered and redefined. Based on a dynamic perspective, Suhardiman and Scurrah (2021) explained the process by which family farms used institutional bricolage to creatively reshape land use plans to manage risks and allocated resources for the benefit of themselves and society. Yachin and Ioannides (2020) found that farmers could make full use of undervalued resources to provide flexible production factors for family farms, thereby increasing the ability to create value. Based on the concept of sustainability, family farm entrepreneurial bricolage was defined that family farms creatively integrated and utilized entrepreneurial resources such as technology, labor, capital, markets and institutions to achieve sustainable development.




3 Methodology


3.1 Research design

To better understand the mechanism of family farm sustainability in Chinese context, a longitudinal dual-case-study approach (Yin, 2018) was selected for this study. The cases selected were Tianxige Family Farm (hereinafter referred to as Tianxige) and Qiyuan Family Eco-Farm (hereinafter referred to as Qiyuan). Tianxige is in Lianmeng Village, Chenjiazui Town, Anxiang County, Changde City, Hunan Province, owned by Nie Tianxige, whose business scope includes rice seed research and development, rice cultivation, rice processing, e-commerce, etc. Qiyuan locates in Duijiang Village, Ketou Town, Xinhua County, Loudi City, Hunan Province, owned by Wang Liyun, with the business scope of planting, processing, and selling fruit and edible mushroom, as well as breeding and selling poultry, aquatic products and silkworms. The entrepreneurial stages of both family farms were divided into induction, start-up, and growth periods (see Figure 1). The stage before the registration of the family farms was divided into induction period. The stage of seeking survival after the registration was divided into start-up period. The stage of pursuing rapid development was divided into growth period.
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FIGURE 1
 Key events and stages in the development of two case family farms.


There were four main reasons for case selection. Both the cases were typical actively embedded themselves in the local social network and used entrepreneurial bricolage to achieve sustainable development. The cases satisfied the principle of theoretical sampling. Both family farms’ business income, social influence and brand effect were all in the leading position in their counties, Moreover, the cases were rich in content which covered their different development stages, and the data was available. In-depth interviews can be conducted through academic affiliation, and a wealth of secondary information can be acquired online.



3.2 Data collection

According to the iterative cycle of data collection, data analysis and documentary dialog in case studies (Hyett et al., 2014), the data collection was divided into four stages: (a) Collected documentary information. To get a preliminary understanding of cases’ basic information, their documents were collected through public information and news reports. (b) Conducted fieldwork. From 2017 to 2023, our team members followed the interview outline to interview the farmers, managers or laborers. (c) Analyzed interview documents. Interview recordings were translated into documents within 24 h, and memos were written timely. (d) Executed a follow-up survey. Keeping in touch with the interviewees to master the latest development of the family farms, the evidence chain was completed. The detailed data information is shown in Table 1.



TABLE 1 Records of data collection of the family farms in case study.
[image: Table1]



3.3 Data analysis

Grounded theory was selected as the analysis method. Since there is no evidence from previous studies on the relationship between network embeddedness, entrepreneurial bricolage and family farm sustainability, the grounded theory helps to explore the relationship. NVivo12 was used to conduct open coding, axial coding and selective coding.


3.3.1 Open coding

First, according to the initials of their names, Tianxige and Qiyuan were coded as T and Q. Second, according to the initials of entrepreneurial stages, the induction, start-up, and growth stages were coded as I, S and G. Third, the materials collected from T were labeled as concepts, while relevant concepts were classified as subcategories. Fourth, a progressive coding approach was used to expand the concepts and subcategories by following the same procedure of open coding the information from Q. The results are indicated in Table 2.



TABLE 2 Open coding of the family farms in case study (partial).
[image: Table2]



3.3.2 Axial coding

According to the causal logic, subcategories were summarized as four core categories, including resource constraints, network embeddedness, entrepreneurial bricolage and family farm value creation (Table 3).



TABLE 3 The four main categories from the axial coding of concepts and subcategories.
[image: Table3]



3.3.3 Selective coding

The key point of selective coding is to find the “story line” that describes the logical relationship between the core categories and subcategories (Boeije, 2002; Saunders et al., 2018). The core category identified was the mechanism of family farm sustainability. It described the causal relationship that family farms created multiple values by embedding different social networks and adopting differentiated entrepreneurial bricolage strategies when subject to resource constraints.



3.3.4 Theoretical saturation test

To test whether theoretical saturation was reached, the data collected from the follow-up survey was coded. The results showed that the four core categories described their attributes and dimensions in detail, and no new concepts or relationships emerged. Moreover, the mechanism provided a clear explanation of how family farms achieved sustainability through network embeddedness and entrepreneurial bricolage with no obvious gaps. Therefore, this article passed the theoretical saturation test.





4 Findings


4.1 The induction period: network embeddedness, element bricolage and family farm sustainability

At this stage, case family farmers mainly faced a shortage of element resources. The Lianmeng Village, where Tianxige is located, has traditional rice cultivation methods and lacks integrated irrigation water sources and equipment as well as agricultural talents. Local young residents chose to go out to work, resulting in a shortage of agricultural labor. Nie Tianxi said in an interview:


“I could only contract 0.0333 square kilometers of farmland in the village to grow rice in 2001. Due to the low yield and crop prices, I can only make a living after taxes and fees.”
 

Xinhua County, where the Qiyuan is located, has little support for agricultural infrastructure development, entrepreneurial subsidies and rural talent training. Wang Liyun had limited funds and energy. Therefore, the farm was under pressure from both human and financial resources. In addition, Wang Liyun and her husband, Yang Weining, went out to work after graduating from high school. They did not understand the complicated local land relations. Villagers and village cadres took skeptical attitude towards their entrepreneurial activities, which made land transfer quite difficult.

In order to overcome the above resource constraints, the case family farms improved access to element resources through relational embeddedness, structural embeddedness and cognitive embeddedness. At the age of 16, with the support of his entire family, Nie Tianxi acquired the right to operate 0.0211 square kilometers of farmland. To learn about high-quality rice cultivation, planting and protection techniques, he visited Yan Songgui, the chief expert in selenium-rich rice in Hunan Province, and asked agricultural technicians to teach him in person. Through the introduction of local acquaintances, he met many domestic rice experts. In 2008, Nie Tianxi, as a locally famous grain farmer, was selected by the Changde City Agricultural Education Office for 3 months of training at the China Farmers University. And farmer Wang Liyun actively mobilized her family members to start a business together after carefully analyzing the business environment in Xinhua County. Yang Weiping, a farm technician, said:


“My wife, Wang Liyun, believed the nutritional value, quick outcome and good outlook of mulberry, while no one planted it in our hometown, so she asked me and her brother, Wang Long, to go home to start our own business.”
 

When the fruit was ripe, Wang Liyun and her husband invited their friends to pick and advertise. Wang Liyun also joined the Rural Women Wealth Leaders Association organized by Xinhua County Women Federation. She reported the problem of insufficient funds for entrepreneurship to Zhong Yingzi, the president of Xinhua County Women Federation, and then obtained financial support of more than ¥500,000.

With the support of multiple social networks, the case family farms skillfully integrated and utilized key resources such as natural, physical, human, technical and financial resources through elemental bricolage. In the Tianxige, Nie Tianxi organized grain farmers to transform dry land into paddy fields and called on villagers to use idle motors to pump water, solving the problem of water shortage in rice fields. He arranged the rice sowing period reasonably, and hired local poor residents to help with the work, reducing manpower shortages effectively. He hired agronomists as technical advisors and learned technology from high-yielding rice farmers, improving the benefits of rice cultivation. Besides, he skillfully used the crowd funding model to solve the problem of insufficient entrepreneurial funds.

For Qiyuan, Wang Liyun obtained a technical support from the Hunan Sericulture Research Institute and other institutions through acquaintances, learning techniques of mulberry fruit breeding, cultivation and grafting. Wang Long, the farm manager, used equity financing to attract the attention of local investors and absorbed business capital through the alumni of Fudan University, reducing the financial risk. He also called on villagers to became shareholders of the farm with their land and capital. In addition, Qiyuan transformed old unused houses in the village into venues for entertaining customers to make up the material shortage.

Through network embeddedness and element bricolage, the case family farms created economic and social value. In Tianxige, the price of selenium-rich rice can be four times of ordinary rice, and the planting revenue of selenium-rich rice was 20% higher than that of conventional rice. Nie Tianxi shared his technology to neighbor farmers for free, increasing their production and income a lot. The machine control team he set up provided crop pest control services for neighboring grain farmers, saving ¥1.3 million a year in plant-protecting-related expenses. Qiyuan output of mulberry fruit because of good taste, attracted many people to buy, and got a high reputation. This farm helped more than 200 poor residents through direct assistance, industrial development and employment, increasing their annual income by more than ¥20,000. Wang Liyun also encouraged villagers to plant mulberry fruits, making the mulberry fruit industry a new local economic growth point.

Overall, during the induction period, the family farmers in both cases carried out production activities of special agricultural products based on local natural resource endowments, but faced problems such as inadequate infrastructure, rural labor outflow, talent shortage and entrepreneurial capital lacks. In order to break the resource constraints, they not only made full use of strong relationships such as family members (kinship), teachers and classmates (schooling) and local acquaintances (geography) to seek material and emotional support, but also embedded in the fringe of the rural social network to gain people’s trust, achieving a preliminary understanding of the local cultivation practices and business environment. They then integrated and utilized the resources of material, manpower and financial resources through entrepreneurship bricolage, ultimately improving the operational efficiency and promoting the local economic growth.



4.2 The start-up period: network embeddedness, market bricolage and family farm sustainability

At this stage, case family farmers faced the problem of insufficient market resources. During this period, people’s demand for high-quality rice was increasing. Nie Tianxi analyzed:


“Only to create a rice trademark and brand, we can make consumers eat without any doubt.”
 

Although Tianxige registered 2 trademarks of “Tianxige” and “Tangjiagang”, it only had a single product and lacked promotion, resulting in people not familiar with the brand. In Qiyuan, the agricultural products lacked food safety certification, and consumers could only pick and sell mulberry fruits on the ground, making it difficult to attract new customers increasingly. In addition, the surrounding villagers started large-scale planting, and thus mulberry became oversupplied, resulting in the old customers gradually lost. Wang Long, the farm manager, said:


“Now we must establish a brand through the industrialization and larger scale of agricultural products to expand the market scale and business scope.”
 

In order to overcome the above resource constraints, the case family farms improved access to market resources through relational embeddedness, structural embeddedness and cognitive embeddedness. In 2016, Nie Tianxi, as a director of the Hunan Province Selenium-rich Industry Association, got the opportunity to study brand marketing of agricultural products in Taiwan. Subsequently, Tianxige began to pay attention to the quality of rice seeds, and worked with technical experts from Anxiang County Agricultural Bureau to develop standardized operating procedures for rice and duck farming. It in turn became the Changde City Selenium-rich Rice Ecological Planting Pilot Program base. Nie Tianxi actively invited rice experts, government leaders, literati, teachers and students, and retired cadres to visit his family farm, thus collecting a large number of technical improvement programs and brand building opinions.

As for Qiyuan, it introduced zero-additive drying technology from the Academy of Agricultural Sciences and established a strategic alliance with neighbor growers to unify mulberry fruit technology, management, processing and sales norms, avoiding vicious price competition. Moreover, it not only was approved as a demonstration base for mulberry fruit planting, but also built the brand of “Liyun Villa” with the university together, and thus obtained more development opportunities. Moreover, Wang Liyun strived to be the vice president of Xinhua County Agricultural Products Market Association to grasp the market information.

With the support of multiple social networks, case family farms created novel products, services and models through market bricolage, and increased brand influence through cross-border cooperation. Tianxige promoted green planting methods, deep-processed selenium-rich rice into colorful sweet wine, red patties and special rice flour, and improved its service level with the help of platforms such as Taobao, Wechat, Nongchouhui and Tiktok, meeting people’s green consumption demand. To create “Tangjiagang” ecological rice brand, Tianxige not only set up product distribution points, but also participated in agricultural expositions.

Qiyuan established a traceability system for quality of agricultural products, so that mulberry noodles, patties, fruit wine, jam and dried fruits could be certified by The Green Food and ISO9001 International Quality System, satisfying the public’s need for green fruits. It also organized activities such as mulberry picking festival, art festival and provided services of picking customization, expanding sales channels. In addition, Qiyuan reached a cooperation intention to develop mulberry fruit wine with Hunan Taolin Garden Wine Co., Ltd., carried out agricultural projects with Changsha Xiaoxiang Huatian Hotel, and made a marketing cooperation with Yiwu Market Group and Hangzhou E-commerce live broadcasting base.

Through network embeddedness and market bricolage, the case family farm created economic, social and ecological value. In 2014, “Tianxige” gift rice was exported to Beijing, Shanghai, Jiangsu and Southeast Asian countries through the e-commerce platform. Its annual net income was more than ¥300,000. In the same year, Tianxige established 0.3787 square kilometers of poverty alleviation industrial base in Tangjiagang Village. It also promoted advanced practical technologies such as green fertilizer planting in winter, soil formula fertilization, green pest prevention and controlled, and recycled all the agricultural waste, reducing surface pollution. Qiyuan had a gross income of more than ¥4 million (profit: more than ¥1.4 million) in 2016, and the gross income of ¥5.7 million (profit: ¥1.7 million) in 2017. It encouraged more than 150 surrounding villagers to grow mulberry and figs, increasing the average income of each villager more than ¥6,000, which greatly contributed to local development of the mulberry fruit industry. Qiyuan also adopted the business model of mulberry-based fishponds, promoting the intensive use of natural resources and helping three-dimensional agricultural development.

Overall, during the start-up period, the two case family farms tried to adopt new technologies and explored the road of agricultural brand building, but faced problems such as low brand awareness, single marketing channel and homogenized competition. In order to break the resource constraints, they not only made full use of universities (academic edge), government departments (political edge), industry associations (industry edge) and other strong relations to seek technical and brand guidance, but also embedded in the rural social network more central position to obtain entrepreneurial information, achieving in-depth understanding and adaptive learning industry norms. They then created new products and met customer demand through entrepreneurial bricolage, and ultimately enhanced brand impact, increased farmers’ income and contributed to the development of three-dimensional agriculture.



4.3 The growth period: network embeddedness, institutional bricolage and family farm sustainability

At this stage, case family farmers faced the problem of insufficient knowledge resources. With the increasing demand for rural leisure tourism and cultural experience, Nie Tianxi said:


“We should integrate ecology, technology, characteristics, brand and culture, using rice culture to promote the development of agricultural tourism industry.”
 

Tianxige lacked solutions for the integration of agri-tourism and the development of rural cultural industries, maing it difficult to carry out effective brand extension. In order to arrange the production elements of different parts of the industry chain more efficiently and concentrate resources to the high-value part, Qiyuan must coordinate the whole industry chain of mulberry and fig growing, processing, e-commerce and leisure tourism. However, it lacked experience in brand operation and solutions for the convergence of the three industries. Wang Long, the farm manager, said:


“We are developing the whole industry chain around mulberry and fig, and supporting the development of eco-tourism, but how to promote the specific still need explore.”
 

In order to overcome the above resource constraints, the case family farms improved access to knowledge resources through relational embeddedness, structural embeddedness and cognitive embeddedness. Tianxige gathered a large group of agricultural experts to establish a traceability system of rice quality and safety, becoming a local pioneer in practicing the concept of food safety. It also called on country squires to set up the Tangjiagang Rice Culture Gallery, forming a common value of fine craftsmanship and self-improvement with the neighboring farmers. Nie Tianxi said:


“I want to not only grow ecological grains with good taste and nutrition, but also fully explore the rice culture.”
 

Qiyuan attracted and led surrounding farmers and agricultural organizations with win-win concepts to participate in the development of mulberry and fig industry through providing seeds, technology and guaranteed purchase. It also used hometown relationships to learn experience from Hangzhou in the development of rural guest house to build Liyun Villa, which in turn built a tourist area with the theme of mulberry culture. Wang Long, the farm manager, said:


“I hope Liyun Villa will become a place for folks to relax and show their talents, but also inherit and promote the culture of agriculture and mulberry, then enhancing villagers’ cultural confidence.”
 

With the support of multiple social networks, case family farm accelerated the development of rural special industries and the layout of the entire industrial chain through institutional bricolage, promoting the symbiotic development of upstream and downstream industrial chain subjects. Tianxige was one of the first farms applying agricultural technology to the whole process of ecological rice production, changing the farming practices of overly relied on chemical fertilizers and pesticides. Tianxige also integrated traditional farming cultural elements in the packaging design of agricultural products, effectively solving the problem of brand extension.

In Qiyuan, the manager Wang Long not only invited agricultural experts to make long-term planning for the whole industrial chain project of mulberry, but also tried to implement the reform of the equity system by providing technical guidance, policy consultation, marketing system building and other services in exchange for shares in surrounding farms, cooperatives and agricultural companies, breaking through the development bottleneck. In addition, Qiyuan improved the interest linkage mechanism between itself and farmers by adopting various ways such as pooling of land, signing orders, employment assistance and contract traceable management.

Through network embeddedness and institutional bricolage, case family farms created more economic, social and ecological value. “Tangjiagang” rice of Tianxige became a sub-brand of Changde fragrant rice national landmark while Tangjiagang Rice Culture Corridor promoted the long-term development of rural tourism and the revitalization of rice culture. Tianxige improved the efficiency of comprehensive utilization of livestock and poultry farming waste, enhanced the resilience of the fields, and guaranteed the production safety of food. Qiyuan insisted on manual weeding, organic fertilization and bio-pesticides, and basically established an industrial system integrating mulberry and fig planting, processing and cultural tourism. Its mulberry wine was even exported to Southeast Asian countries through the “Belt and Road” with the help of an e-commerce platform. The bad culture of gambling in the past was swept away, and Duijiang Village became a famous “special fruit village”.

Overall, during the growth period, the two case family farms responded to the national strategy of rural revitalization and the requirements of common prosperity. They chose to take the road of three-product integration development. However, the construction of modern agricultural industry had differences and complexity and lacked successful experience, them faced problems such as the lack of rural characteristic industry construction program and whole industry chain development model. In order to break the resource constraints, they not only made full use of research institutes (academic edge), village sages (rural edge), like-minded people (interesting edge) and other weak relationships to obtain heterogeneous information and knowledge, but also embedded in the core of the rural social network to obtain market appeal. They skillfully enriched the brand connotation with the help of the local folk culture, and then changed the industry practice through the entrepreneurial bricolage, ultimately realizing brand extension, rural culture prosperity and rural ecological environment improvement.




5 Discussion


5.1 Resource base for family farm sustainability

The development of family farms requires a certain resource base (Björklund and Johansson, 2020). From the resource-based theory, family farms sustainability is actually a process of identifying, integrating and allocating internal and external resources (Makadok, 2001; Schwabe et al., 2022). If family farms are able to effectively manage and bundle valuable, rare, inimitable and irreplaceable resources, these resources will create sustainable competitive advantages for family farms (Suess-Reyes and Fuetsch, 2016). From an enterprise life cycle perspective, family farms have different resource demands at different development stages.

In the induction period, family farms carry out entrepreneurial activities based on local resource endowment, but lack tangible resources such as policy, manpower, finance and places. Tianxige confronted with challenges including poor soil conditions, the exodus of rural labor force and a shortage of agricultural talent. Qiyuan faced weak policy support, a lack of entrepreneurial funds and difficulties in the transfer of land. In the start-up period, they conduct brand building activities, but lack market tools and channels. Tianxige’s new brands had limited market influence, while Qiyuan faced the constraints of product homogenization competition. In the growth period, they consider the integration of tertiary industries but lack intangible resources such as knowledge and experience in developing the whole industry chain. Tianxige did not have the rural characteristic industry construction knowledge, and Qiyuan lacked the whole industry chain development experience.

The case study shows that both case family farms rely on local resource advantages to develop special planting industries, but are constrained by the shortage of element resources, insufficient market resources and lack of knowledge resources in the induction, start-up, and growth stages, respectively. Therefore, family farms should obtain more key resources from outside based on making full use of their own resources.



5.2 Multiple network embeddedness for family farm sustainability

Family farms can utilize elements at low cost through network relationships, and occupy network positions that are conducive to communication and cooperation with different actors (Baumann et al., 2023). Their behavior is influenced by the shared culture, norm, and values in the network.

In the induction period, family farms enter the edge rural social network through strong relationships including kinship, schooling and geography to understand the local production characteristics. Nie Tianxi used personal relationships to learn rice cultivation practices, and Wang Liyun mobilized family to start a business together. In the start-up period, family farms occupy the centre rural social network through stronger relationships including academic edge, political edge and industry edge to grasp the industry information. Tianxige joined the Selenium-rich Industry Association to formulate three-dimensional planting and raising procedures, and Qiyuan built agricultural brands with universities. In the growth period, family farms enter the core rural social network through strong relationships including academic edge, rural edge and interesting edge to inherit and innovate the excellent traditional rural culture. Tianxige built a rice culture corridor with villagers, and Qiyuan innovated the culture of agriculture and mulberry farming with farmers.

The case study shows that network embeddedness in family farms includes relational embeddedness, structural embeddedness and cognitive embeddedness. These network embeddedness patterns show a dynamic change from strong to weak relationships, from the edge to the core of rural social networks, and from initialized to deeper perceptions. Strong relationships can help family farms to obtain material and emotional support (Adro and Franco, 2020), but lead to resource homogenization (Kurland and McCaffrey, 2020). Therefore, they need to obtain new resource through weak relationships (Schwabe et al., 2022). Strong relationships can help family farms enter the peripheral position of rural social networks too (Mincyte, 2023). As a result of improved business models, family farms gradually occupy the core rural social network to obtain more entrepreneurial opportunities (Wilson and Tonner, 2020; Ochago et al., 2023). With the diversification of network relationships, family farms learn about local production characteristics, industry norms and traditional customs, thus inheriting and innovating local culture (Schwabe et al., 2022).



5.3 Evolution of entrepreneurial bricolage for family farm sustainability

In the induction period, family farms adopt element bricolage, and utilized key resources such as natural, physical, human, technical and financial resources to ensure survival. Tianxige transformed dry land into paddy fields, hired technical consultants, and recruited manpower from the locals through twinning aid. Qiyuan transformed an old house into a venue for entertaining customers, got technical help through acquaintances, and used equity financing to raise start-up funds.

In the start-up period, they adopt market bricolage, focusing on existing resources outside the organization, to improve product heterogeneity and brand awareness. In order to meet the demand for environmentally friendly consumption, Tianxige promoted green cultivation of selenium-enriched grains and innovated its marketing strategy. Qiyuan created novel goods, provided tailored mulberry fruit gathering services, and collaborated profitably with top local businesses.

In the growth period, they adopt institutional bricolage, focusing on social norms and practices, to break traditional trading modes and industry standards, eventually boosting the rural economy. Tianxige introduced agricultural science and technology into the pre-, during-, and post-production stages of ecological rice production. Qiyuan invited agricultural experts for industrial planning, tried to implement equity system reform, and enhanced contract management to minimize disputes.

The case study shows that Chinese countryside is a society characterized by a ordered pattern, so family farms are able to reconfigure the various resources embedded in the rural social network through entrepreneurial bricolage, thus effectively reducing resource costs, enhancing competitive advantage and realizing sustainable development. In other words, family farms embedded in multiple networks further integrate, reorganize or create heterogeneous resources (Makadok, 2001; Mayaux et al., 2022), and progressively adopt entrepreneurial bricolage strategies such as element production, skill learning, product innovation, brand building and industry chain extension to co-create and share knowledge experiences and outcomes with multiple stakeholders (Adro and Franco, 2020).



5.4 Value creation path for family farm sustainability

In the induction period, family farms create economic and social value. In Tianxige, the price of selenium-rich rice was four times of ordinary rice, the planting revenue of selenium-rich rice was 20% higher than that of conventional rice, and its machine saved ¥1.3 million a year in plant-protecting-related expenses. Qiyuan got a high reputation, and attracted many people to buy, making the mulberry fruit industry a new local economic growth point. In the start-up period, family farm create economic, social and ecological value. Tianxige expanded the consumer market for branded gift rice, built a local industrial foundation for poverty alleviation, and recycled agricultural waste to reduce surface source pollution. Qiyuan increased profitability, fueled the development of local mulberry and fruit industries, and promoted the intense utilization of resources. In the growth period, family farms create more economic, social and ecological value. Tianxige won the national landmark brand, promoted the prosperity and revitalization of rice culture, and improved the comprehensive utilization efficiency of livestock and poultry manure. Qiyuan sold mulberry fruit wine to countries along the “Belt and Road”, eradicated the local gambling culture, and cut back on chemical fertilizers and pesticides to support environmentally friendly growth.

The case study shows that an increasing number of family farms are realizing multiple value creation through network embeddedness and entrepreneurial bricolage. Specifically, farmers and local growers build strategic alliances to jointly create a regional shared brand of agricultural products, and constantly improve sales. Family farms help local farmers get rid of poverty by accomplishing the government subsidies (Savickienė and Miceikienė, 2018; Micu et al., 2022). When seeking technical support from research institutes, family farms promote the transformation and application of related scientific research, promoting the construction of ecological civilization (Godoy-Durán et al., 2017; Yu et al., 2023). With the growth of family farms, new stakeholders, such as investors, are continually attracted to participate (Conner et al., 2008; Wu et al., 2023). They effectively raise farmers’ income, protect rural ecological environment, prosper rural society, and promote rural communities to achieve sustainable development.

Finally, a process model of family farm sustainability was created (see Figure 2).

[image: Figure 2]

FIGURE 2
 A process model of family farm sustainability.





6 Conclusion

This study addressed the question of how family farms can develop sustainably. It was found that in order to break through resource constraints, family farms integrated and utilized internal and external resources through multiple network embeddedness and entrepreneurial bricolage, thus creating economic, social and ecological values. The theoretical implications are manifested in three ways. First, most prior studies explored network embeddedness from a static standpoint (Burt and Soda, 2021), this study demonstrated its dynamic nature in family farm. Second, the impact of network embeddedness on entrepreneurial bricolage was revealed. Third, this study answered calls to explain how network embeddedness and entrepreneurial bricolage facilitated family farm sustainability (e.g., Benítez et al., 2020). To promote family farms, the government should increase the policy support for them, and promote the synergistic development of leading enterprises and family farms. Family farms should join industrial networks such as industry associations, chambers of commerce and business incubators actively, strengthen ties with rural communities, and carry out entrepreneurial bricolage according to resource conditions.
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