Multidimensional assessment of smallholder beef cattle production sustainability in Viet Nam
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Introduction Smallholder beef cattle production is an important rural livelihood in Vietnam, but its sustainability is constrained by rising input costs, seasonal feed shortages, disease risks, weak market linkages, and animal welfare concerns. This study assessed household-level sustainability across economic, social, environmental management, and animal welfare dimensions and examined variation among provinces.
Materials and Methods A survey was conducted in 2024–2025 with 312 cattle-keeping households in Hung Yen (n=123), Quang Tri (n=123), Thanh Hoa (n=36), and Nghe An (n=30). The provinces and 16 communes in eight districts were purposively selected to represent contrasting commercial supply-chain connections, cattle-production density, and fodder availability. Households were drawn from producer lists supplied by local authorities using herd-size stratification; eligible respondents were current beef cattle keepers represented by the household member primarily responsible for cattle production. Indicators were normalised to a 0–100 scale, and adverse indicators were reverse-coded. Indicators within each dimension were combined using an unweighted arithmetic mean. The three-dimensional index assigned equal weights of one-third to the economic, social, and environmental management dimensions, while the four-dimensional index assigned 25% to each of the four dimensions. Equal weighting was used to avoid unsupported subjective priorities and maintain transparency. Scores were classified as unsustainable (0–25), fairly unsustainable (>25–50), moderately sustainable (>50–75), or highly sustainable (>75–100), adapted from Susanty et al. [1].
Results Households kept an average of 8.16 cattle. Annual cattle revenue averaged 241.1 million VND, reported costs 172.5 million VND, and net cattle income 68.6 million VND. Environmental management practices were relatively strong: 63.1% used a manure–crop–forage circular model, 57.4% composted manure, and 41.4% had biogas systems, although only 47.8% considered environmental problems fully addressed. Collective action and farm management were weaker: 20.1% participated in farmer groups or cooperatives, 40.8% sold to fixed buyers, 28.1% kept records, and 7.9% applied production technologies. Regarding animal welfare, 88.5% fed cattle at least twice daily and 82.7% used feeding troughs, but only 32.7% reported consistently easy access to drinking water, and only three households (1.0%) had heard the term “animal welfare.” Mean scores were 80.1 for environmental management, 47.5 for social sustainability, 44.3 for animal welfare, and 26.8 for economic sustainability. The three-dimensional index was 51.5 and declined to 49.7 after animal welfare was included. Provincial three-dimensional scores were 54.2 in Hung Yen, 50.1 in Quang Tri, 49.5 in Nghe An, and 48.0 in Thanh Hoa. Overall, 59.0% of households were fairly unsustainable, 40.4% moderately sustainable, and 0.6% highly sustainable.
Discussion Smallholder beef cattle sustainability varied across provinces and dimensions. Environmental management scored highest because households reused manure, composted waste, adopted biogas, and relied on local roughages. However, this reflects sound management practices rather than direct evidence of low environmental impact [1–2]. Economic sustainability was weakest because purchased cattle and feed costs reduced household margins, consistent with studies reporting high inputs, limited capital, weak bargaining power, and dependence on intermediaries [3]. Moderate social performance reflected experience and family labour, but cooperation, record keeping, technology adoption, and welfare awareness constrained further upgrading.
Conclusion The study indicates that smallholder beef cattle production in Vietnam is not yet strongly sustainable. Policy and development interventions should prioritize reducing feed and animal input costs, improving market linkages through farmer groups and cooperatives, strengthening quarantine and disease prevention, expanding circular manure management, and integrating animal welfare into farmer training programs. These measures would improve both household livelihoods and the long-term sustainability of the beef cattle sector.
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