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Academic and policy debates on agriculture emphasize a bimodal typology of ‘small-scale’
and ‘large-scale’ farms. In this article, we draw attention to the role and distinct characteris-
tics of medium-scale monogastric livestock farms in the Global South, drawing on an empiri-
cally grounded typology of scale that incorporates three linked components: (1) Social and
economic organization of production; (2) Technological choice and environmental impacts,
and; (3) Food system linkages and spillovers. We review national livestock sector policy doc-
uments from three Asian countries - Bangladesh, Myanmar, and Vietnam - with reference to
the typology, and compare assumptions embedded in the policies with the characteristics of
farm scale revealed by the typology. Our analysis indicates that current policy goals are not
well aligned with the characteristics of medium-scale livestock farming in the region. This
disconnect presents a missed opportunity to enhance the livestock sector’s contributions to
rural economies, nutrition security, food safety, and environmental performance. We con-
clude with examples of how policies could maintain and enhance medium-scale monogastric
livestock farms’ contributions to sustainable intensification, public health, and livelihoods.

Keywords: livestock farming; pigs; chickens; livelihoods; sustainable intensification; policy
analysis; Asia



Academic and policy debates in the Global South emphasize a bimodal typology of agricul-
ture, comprised of ‘small-scale’ and ‘large-scale’ farming. Smallholder farmers are frequently
assumed to be ‘poor’, while their farms are often seen as family enterprises that are ‘tradi-
tional’ in terms of technology, purchase few inputs, and are oriented to subsistence or local
markets (Grace et al., 2017; FAO, 2009; Delgado et al., 2008; ILRI, 2007). Conversely,
large-scale farms are often described as ‘industrial’ (Otte & Mcleod, 2004), ‘very large’ (Udo
et al., 2016) and ‘modern’ (Van Boeckel et al., 2015), using sophisticated capital-intensive
technologies, and serving export markets or ‘modern retail’ outlets (Thi Dien et al., 2023).

A growing body of empirical evidence suggests that the boundaries between smaller and
larger farms are increasingly blurred. For instance, Neven et al. (2009), Jayne et al. (2019),
Minten et al. (2020), Shonhe et al. (2020), and Van Hoyweghen et al. (2021) all provide evi-
dence of the rise of commercially oriented medium-scale farms in sub-Saharan Africa. In
Asia, similar tendencies have been observed for crops including rice (Reardon et al., 2014)
and mangos Qanti et al. (2017), and ‘small- and medium-scale commercial farms’ have been
identified as driving the rapid expansion of aquaculture in the region (Bush et al., 2019).

Medium-scale farms utilize a mix of family and hired labor, are highly integrated into fac-
tor, input, and output markets, and can span a broad spectrum of capital intensity and tech-
nological sophistication. The emergence of this class of farm is part of what Reardon et al.
(2012) call “the quiet revolution” — the transformation of food systems in response to growing
domestic demand for non-staple foods (Huynh et al., 2007; Philipsson et al., 2011; Swinnen,
2007), leading to the proliferation of increasingly commercial and specialized farms, and the
concurrent evolution of supporting supply chains.

No study to date has focused on the characteristics of medium-scale livestock farms. In
this working paper we do so, by advancing a typology of scale in pig and poultry farms,
drawing primarily on experience from Asia. Animal sourced food (ASF) production has in-
creased dramatically across Asia in the past 20-30 years in countries including Bangladesh
(FAO, 2021), China (Gilbert et al., 2017; Liu et al., 2014), India (FAO, 2021), Myanmar (Bel-
ton et al., 2020), Thailand (Tisdell et al., 1998), Vietnam (Lucila and Lapar, 2014), as well as
in some African countries such as Nigeria (Sanou et al., 2020). In East and Southeast Asia,
this growth has been driven mainly by monogastric animals (pigs, chicken), and aquatic ani-
mals (e.g., fish, crustaceans), whereas chickens and aquatic animals dominate the growth of
ASF supply in South Asia. Production of ruminants (cattle, sheep, goats, buffalo) in Asia has
tended to increase much more slowly, or to decline (Edwards et al., 2019; Scott et al., 2023).
These trends reflect high levels of demand for monogastric animals in the region relative to
ruminants, linked to cultural preferences and price (Edwards et al., 2019), and their biologi-
cal characteristics which have favored intensification of production and increased supply
through the development of new breeds, feeds, and other technological advances (Bennett
et al., 2018). As a result, pig and poultry farms in Asia now span a wide spectrum of techno-
logical sophistication and scale.

The growth rate of chicken and pig production in Southeast and South Asia has been
less rapid than that of major industrial producers (e.g. USA, Canada, Australia, Russia, Bra-
zil, Argentina and China), many of which are large exporters of these commodities (FAO,



2024). However, Figure 1 and Figure 2 highlight the rapid increase in non-traditional produc-
ers in Southeast Asia (e.g. Thailand, Indonesia and Malaysia for chicken; Vietnam, Thailand,
Lao PDR, and Myanmar for pork). In South Asia, chicken production has grown recently
from a very low historical base. While the supply increases per capita have been smaller
than in other parts of Asia, they have been substantial in relative terms and large in aggre-
gate given the population sizes of countries such as India and Bangladesh (Scudiero et al.,
2023). Moreover, rapid rates of economic development and urbanization in these countries
suggest potential for further acceleration of chicken meat and egg production.

As pigs and poultry in Asia are produced by farms spanning a wide spectrum of scale,
this increase in supply involves not only large-scale industrial operations, but medium- and
small-scale farms. This scenario makes it critical form a policy perspective to understand the
dynamics of non-industrial commercial livestock farms. Based on literature review, empirical
observation and policy analysis, we argue that current policy and research debates in much
of Asia pay insufficient attention to medium-scale livestock producers. Inadequate recogni-
tion of these farms and their distinctive characteristics risks advancing policy goals and pre-
scriptions that are poorly tailored to current realities. We add nuance to common assump-
tions in the literature by analyzing the continuum of scale among livestock producers, includ-
ing those falling between the small-scale and industrial farms on which the literature and pol-
icy debates are focused, and address the implications for livestock policy.

The rest of the paper is structured as follows. In section 2, we present a typology of scale
in Asian monogastric livestock farming based on insights drawn from recent research. We
then analyze the nature of policy tools for the sector, using examples drawn from policy doc-
uments from Bangladesh, Myanmar, and Vietnam. Section 4 concludes by comparing the
visions represented in these policies with the realities of medium-scale livestock husbandry
in the region, and discusses the implications for livestock policy in low- and middle-income
countries (LMICs).



Figure 1: Annual change in chicken meat supply, kg per capita, 2000-2022
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Figure 2: Annual change in pig meat supply, kg per capita, 2000-2022
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Table 1 presents a scale-based typology of monogastric livestock production in the Global South, in-
formed by Johnson (2006) and Belton, Haque and Little (2012). The table content draws from the au-
thors’ research and field observations in countries including Myanmar, Vietham, Bangladesh, and Thai-
land, and from the literature.

We specifically consider the implications of scale of production in three linked areas: (1) social and
economic organization; (2) technology use and associated environmental impacts; (3) linkages with
other dimensions of the food system, including markets, governance, and economic spillovers. These
characteristics exist along a broad continuum, and some exceptions will exist. Nevertheless, we con-
tend that the typology helps focus attention on the characteristics of livestock farm scale, situating it in
relation to the broader food system, and facilitating a comparative evaluation of approaches to livestock
sector policy in Asia. In following subsections, we elaborate on farm characteristics pertaining to each
area of the typology.

2.1 Social and economic organization

Based on their social relations of production and production logics, small-, medium-, and industrial-
scale forms of monogastric livestock farming can be considered to correspond with, respectively, peas-
ant, petty commodity production, and capitalist modes of production (c.f. Belton, Haque and Little
(2012)).

Traditional small-scale monogastric livestock production is relatively insulated from factor and out-
put markets, and thus has the characteristics of a peasant mode production (Ellis, 1993). Producers de-
pend entirely on their own unpaid family labor, use little or no purchased feed or purchased stock (using
kitchen waste and own-farm cop processing residues, and obtaining animals from reproduction on-
farm), and often sell only a portion of the animals or animal products produced (McDermott et al.,
2010). Raising monogastric animals on a small-scale uses limited space, and is usually practiced close
to the homestead on land that is inherited, rather than rented or purchased. Little capital investment is
required because the number and value of animals produced is small, so raising animals typically ac-
counts for only a small part of a more diverse livelihood portfolio (Ebata, MacGregor, Loevinsohn, &
Win, 2020). In addition to supporting subsistence consumption of ASF, small-scale livestock production
functions as a form of household savings (Tucker et al., 2022a).

Medium-scale livestock producers engage in petty commodity production, operating at a scale that
offers the possibility of generating a surplus, and typically deploying a mix of family and hired labor.
Members of the farm household may supervise workers employed for various activities and participate
in some or all these activities themselves (Belton et al., 2020). Medium-scale farms often require sub-
stantial investment in specialized assets such as farm buildings, electrical transformers, generators, or
farm vehicles. This capital is most often obtained by reinvesting savings from livestock farming, other
agricultural enterprises, and non-farm income sources, but may also be obtained in part through infor-
mal loans (e.g., family members), formal credit providers (banks), or input suppliers (e.g., Belton et al.
2020). Significant areas of land may be needed, and these are often rented or purchased.



Medium-scale livestock farms are highly integrated into input and output markets. Few animals or
animal products are retained for own consumption. A high degree of market integration equates to a
high level of horizontal integration with other specialist enterprises; usually a mix of small and medium
enterprises (SMEs) and larger companies, including veterinarians, feed manufacturers and suppliers,
livestock traders, and slaughterhouses, on whose services medium sized farms depend (Ebata, 2022).

Medium-scale farming is often among the most important activities in the livelihood portfolios of the
households involved. High levels of capital investment and the use of hired labor create possibilities for
profit, expanded reproduction and accumulation (Belton et al., 2012). However, the household-based
nature of farming operations means that partial withdrawal from the market by pausing or scaling back
operations due to unfavorable market conditions may remain a possibility and an important risk-reduc-
ing strategy (e.g., Fang et al. (2021)).

Industrial-scale livestock farms are formal capitalist enterprises (Schneider, 2017). They employ
manual workers and staff occupying managerial and technical roles. They may be horizontally inte-
grated with other specialized businesses, or vertically integrated (e.g., through investments in feed mill-
ing, grandparent stock farms, food processing operations, and retail or food service outlets) (Thi Dien et
al., 2023). Vertically integrated livestock companies may outsource part of their production activities via
contract farming arrangements with medium-scale farms, supplying inputs and technical expertise and
buying back animals (Thi Dien et al., 2023).

Industrial farms are completely integrated into factor markets, markets for intermediate inputs, and
output markets, and are subject to the logic of accumulation, which demands continual reinvestment of
profits in the acquisition of additional capital or technology (Wood, 2012). Levels of capital investment
can range from large to extremely large, and may be financed by reinvestment profit from own farms
and allied businesses, or through formal financial markets (Schneider & Sharma, 2014).

2.2 Technology and environmental impacts

Technological choices are closely linked to scale of production and associated production logics and
capital intensity. Scale and technological choice in turn strongly influence the environmental risks and
impacts associated with livestock production.

Scale of production is reflected in herd or flock size. This can range from individual animals up to
tens of pigs and hundreds of birds at the upper end of the small-scale distribution. Medium-scale farms
in turn might house several tens or hundreds of pigs or thousands of birds (Belton et al., 2020), while
industrial-scale operations may contain thousands of pigs or tens or hundreds of thousands of birds
(Luu et al., 2021).

Small farms often use local breeds obtained from on-farm reproduction or sourced from nearby
farms. These breeds may be slow growing and have low meat yields when processed, but be well-
adapted to foraging or consuming diets based mainly on low cost, locally available wastes and by-prod-
ucts such as kitchen scraps or broken rice (Hennessey et al., 2021; Thi Dien et al., 2023). Medium-
scale farms typically raise fast-growing, high yielding improved breeds, purchased from commercial
hatcheries or breeding farms. These breeds demonstrate optimal growth rates when fed commercially
manufactured nutritionally complete feeds. Medium sized poultry farms are almost exclusively reliant on
improved breeds and formulated feeds, whereas medium-scale pig farms may also make use of local



breeds or hybrids and supplement commercial diets with cheaper farm-made feeds (Belton et al.,
2020). Industrial farms use only improved breeds and formulated feeds and are often vertically inte-
grated with feed milling and hatcheries, sometimes with proprietary genetic improvement programs
(Chatterjee & Rajkumar, 2015).

Production density (the number of animals raised per unit area) and productivity (biomass of ani-
mals produced per unit area over a fixed time) rises sharply from small-scale, through medium- to in-
dustrial-scale. Progressively higher levels of capital investment demand higher production densities and
shorter production cycles to increase productivity and recover investments. The use of mechanization
and automation (e.g., automatic watering and feeding systems, or automatic egg collection systems) in
livestock farming increases with scale and intensity (Asche et al., 2018).

The design of production units also evolves with scale and capital intensity, from open or semi-open
systems (e.g., scavenging backyard poultry, fenced enclosures), to simple buildings with rudimentary
bio-security (e.g., bamboo poultry houses with external netting to prevent entry of wild birds that could
be vectors of disease), to completely sealed, climate controlled, bio-secure facilities (FAO et al.,
2010a).



Table 1: Scale-based typology of monogastric livestock production in the Global South

Characteristics Industrial
\ Mode of production Peasant Petty commodity production Capitalist

s .g Labor Family Hired + family Hired + managerial/specialized
8 % Capital intensity Low Medium to high High to very high
3 D g Source of capital Own farm Farm and non-farm (informal) Formal financial markets, non-farm
E 8 %= Land ownership Inherited, occupied Inherited, rented, purchased Rented, purchased
8 E Market integration Subsistence/partial Very high (up- and down-stream) Total
n g Economic integration Endogenous (household) Horizontal (specialized enterprises) Horizontal - Vertical

Livelihood function Small part of livelihood portfolio Maijor part of livelihood portfolio N/A

Herd size Individuals, 10s 100s, 1000s 10,000s — 100,000s
c Breeds Local, own stock Improved, purchased Improved, own lines
g - Feeds Farm & household wastes Formulated feeds, purchased Formulated feeds, own manufacture
E 8 Production intensity/yields Extensive/low Semi-intensive to intensive/moderate to high Intensive to super-intensive/high to very high
; g‘ Mechanization/automation None Limited High
> Production system/bio-security Open/low Semi-closed/low-moderate Closed/high
g "g Antibiotic use Low Moderate-high High
g g Infectious diseases Risk of disease spread due to low bio-security Risk of disease spread due to low bio-security ~ Risk of emerging novel diseases
'S Production efficiency (e.g., CO%kg) Low Moderate High
ﬁ Local environmental footprint Low-moderate Moderate-high Moderate-high

Economic risk Low Moderate-high Moderate-low

Production geography Mostly rural Mostly peri-urban Peri-urban
~ ) Market geography Household, village, urban centers Urban centers Urban centers, export
é g Food environment Household, hawker, wet market Wet market Modern retail, wet market
1S =° Production & consumption linkages  Low High Moderate
% % Leakages Low Moderate High
5 o3 Governance & regulation (on-farm)  Customary/limited public Variable/weakly enforced public Formalized, public and private
T 0 Governance & regulation (value Limited public Variable/weakly enforced public Variable, public and private
8 % chain)
L e Policy focus Subsistence, household food security & in- .... Largely missing.... Modernization, growth, food safety, bio-secu-

come rity
Continuum: < >




Antibiotic use is often lowest among traditional extensive small-scale farms while medium-scale
farms are often encouraged to apply prophylactic and therapeutic use of antibiotics because of risk of
disease outbreaks due to the high density of animals stocked and relatively poor bio-security (Parkhi et
al., 2023; Tucker et al., 2022b). The routine inclusion of antibiotics as an ingredient in many animal
feeds as a growth promoter further compounds this tendency (Coyne et al., 2019). Similar incentives
apply to industrial scale farms, though higher levels of bio-security, vaccination, and — in some cases —
targeting of more highly regulated export markets or modern retail chains and compliance with national
standards may reduce or regulate antibiotic use (Heft-Neal et al., 2008).

Intensive livestock farming operations tend to utilize feed resources more efficiently than more ex-
tensive production systems (McDermott et al., 2010). For example, improvements in breeding, feed for-
mulation, and husbandry have led to progressively lower CO; emissions per ton of poultry produced
over time (Pelletier et al., 2014), although corresponding increases in production volumes may still re-
sult in larger absolute impacts despite improvements in efficiency per unit of output. In contrast, the lo-
cal environmental impacts of small-scale production (e.g., water pollution, unpleasant odors) are typi-
cally lower, and point source pollution and associated externalities can become highly problematic for
industrial-scale facilities producing large quantities of manure (Delgado et al., 2008).

Finally, capital intensity, production density, and vulnerability to disease equate to low levels of fi-
nancial risk for small-scale producers, moderate to high for medium-scale farms (which have made rel-
atively large investments and face significant disease risks), and moderate-low for industrial scale facili-
ties, which face a high level of potential impact from disease outbreaks given the huge investments
made, but are also able to invest in bio-security measures that limit exposure to such risk (Ebata, Mac-
Gregor, Loevinsohn, & Win, 2020).

2.3. Food system linkages and spillovers

Small-scale farms are predominantly rural, although ‘backyard’ farms may also exist in urban areas.
The low numbers of animals marketed per small rural farm, and high transaction costs associated with
marketing small quantities, mean that products from these farms are sold primarily in village markets or
nearby towns. Rural brokers may also aggregate higher value products such as pigs and local breeds
of chicken, for distribution to urban markets (Ebata, 2022; Hennessey et al., 2021; Thi Dien et al.,
2023).

In contrast, medium-scale and industrial-scale pig and poultry farms tend to cluster in peri-urban
zones close to cities where the specialized inputs and services that they require are available, and
where consumers’ incomes and purchasing power are higher than in rural areas, minimizing costs of
sourcing inputs and onward distribution of animals for sale (Belton & Fang, 2022). Animals traded into
urban wholesale markets may also flow outward to smaller cities and rural areas (Thi Dien et al., 2023).

Links to downstream retail food environments reflect these market geographies. Small farms con-
sume their products or may sell to local consumers, either directly or via traders or wet markets (Ebata
et al., 2020). Products from medium sized farms, who find it difficult to comply with traceability require-
ments or standards, are sold primarily through domestic wet markets (Ebata, 2022). Industrial-scale
farms are formal enterprises, capable of compliance with standards such as international HACCP and
traceability requirements (Trienekens & Zuurbier, 2008). They may also supply domestic wet markets
but are the main suppliers to modern retail (i.e. domestic supermarkets and formal food service outlets)
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and export markets, which tend to require compliance with food safety and traceability standards from
suppliers (Thi Dien et al., 2023).

Medium-scale farms are generally dependent on intermediaries to market their products, whereas
industrial-scale operations are often at least partially vertically integrated and may supply larger retail
buyers directly. The largest of these (e.g., the Thai company CP) may also incorporate processing and
value addition, and operate their own retail outlets (Thi Dien et al., 2023).

Production and consumption linkages (economic multipliers associated with the acquisition of lo-
cally traded production inputs and consumption goods procured by farms) and leakages (transfer of
farm profits to locations outside the area where they were generated) (Haggblade et al., 2007) may be
low for small livestock farms, which utilize few inputs (including labor) and services and generate little
profit. Medium sized farms may generate larger production, consumption, and employment linkages via
expenditure on locally available inputs and services and hiring workers. As many medium sized farms
are owner-operated, farm profits are often used to fund consumption expenditure on locally traded
items such as food, transport, or construction (Filipski & Belton, 2018).

In contrast, industrial farms, especially if vertically integrated, may manufacture production inputs
(e.g., from own feed milling operations) or source them directly from distant locations. Because of scale
economies and automation, industrial farms may create fewer employment linkages than medium-scale
farms, per area of land (Filipski & Belton, 2018). Profits from large-scale farms are likely to be repatri-
ated to absentee owners or shareholders located in urban areas or overseas, or spent on high value
items (e.g., cars) that are not traded in the vicinity of the farm, resulting in high levels of economic leak-
ages (Haggblade et al., 2007).

The reach and depth of formal farm-level governance and regulation mechanisms varies across
countries and farm scales. Governance and regulation of small-scale livestock production is predomi-
nantly informal with limited government oversight (Vorley, 2013). Formal regulation tends to increase in
proportion to farm size but the breadth of coverage and stringency of enforcement or regulations can
vary from country to country, and is sometimes weakly enforced (Lam et al., 2019).

In this section, we examine livestock development policies from three Asian countries, Myanmar, Vi-
etnam, and Bangladesh, for which national livestock policies are available. Specifically, we review the
Bangladesh National Livestock Development Policy (Government of Bangladesh, 2007); Vietnam'’s Ani-
mal Husbandry Development Strategy 2021-2030 and Vision for 2045 (Government of Vietnam, 2020);
and Myanmar’s National Action Plan for Poverty Alleviation and Rural Development through Agriculture
(NAPA) (Government of Myanmar, 2016). Analysis of these documents helps to reveal the underlying
assumptions guiding policymakers in LMICs with respect to livestock sector development goals.

Key elements of the visions or strategies for each country’s respective livestock sector, as ex-
pressed in the three documents, and the policy tools proposed to address them are synthesized in Ta-
ble 2. We expand on this analysis in the text below, structured with reference to the three pillars pre-
sented in Table 1.

1"



Table 2: Policy tools per visions for livestock sector development

Livestock sector visions

Countries*

Social and economic organization

Policy tools

Better organized animal market- e Collective actions by smallholder farmers. BD
ing and commercialization e Better information access regarding commodity prices for small-
holder farmers.
o Vertical integration along animal value chains. VN
* Private investment to centralize animal trading.
Technology and environmental impact
Improving veterinary, public e Promotion of cross-bred animal species, between high-productivity VN, BD, MM
health and environmental impact exotic breeds and high-resilience indigenous breeds.
of livestock f_ar_ms; Improving ¢ Branding of indigenous breeds for export markets. VN
farm productivity
Increasing the quantity, quality ¢ Monitoring and reducing antimicrobial use in animal feed. VN, BD
a:‘d stabllity of animal feed sup- e Producing 70% of commercial feed domestically. VN
ply.
Controlling infectious diseases; e Improving the capacity of public sector animal healthcare provid- MM
improving farm productivity; re- ers and public disease control capacity.
ducing environmental footprints ¢ Facilitating private sector engagement in providing veterinary VN, BD
healthcare to farmers, research and innovation, and improving the
quality of farm inputs
e Strengthening community-based veterinary services. BD
e Disease monitoring and control, including trans-boundary dis-
eases.
e Monitoring and controlling animal production and farm manage- VN
ment by the private sector.
e Providing extension programs for closed loop animal husbandry
practice and circular economy and disease monitoring.
e Produce 100% of meat from concentrated industrial slaughter-
houses.
e Converting animal waste into organic fertilizer.
Food systems linkages and spillovers
Modern and industrialized live- * Provide tax incentives to private investors and private companies VN

stock value chains

to establish modern facilities for farms, slaughter, processing and
retail.

Minimize risks of such investment through government-sponsored
insurance.

*Countries: Vietnam (VN); Bangladesh (BD); and Myanmar (MM)

3.1. Social and economic organization

Myanmar’s NAPA and Bangladesh’s Livestock Policy emphasize the livelihood aspects of the sector,
thereby aiming to tailor policies to support small-scale livestock farmers. The documents emphasize
that small-scale farms are central to production of poultry and (in Myanmar) pigs, and are operated

mainly with family labor. Smallholders are thought to have limited access to land, which prevents them
from taking advantage of lower interest rates offered by formal loan providers (p.20, Myanmar). Keep-
ing small livestock, particularly pigs and poultry, is noted as an important way for landless or land-con-
strained people in Myanmar to earn income, as they can be raised on a limited area of land. In both My-
anmar and Bangladesh, most farms are assumed to raise livestock at low intensity, with limited capital
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investment. As a result, both countries’ policies focus on supporting small-scale livestock farmers to in-
crease their incomes, and thereby improving livelihood opportunities from the livestock sector.

In contrast, Vietham’s policy logic is driven by the desire to modernize and industrialize livestock
production, trade, slaughter, and processing. While Vietham’s policy document is not explicit in its un-
derstanding of the structure of the existing livestock sector, its vision is driven by the aspiration to in-
crease the scale of existing pig and poultry farms. To do so, the policy actively supports private invest-
ment to develop livestock farms, breeding facilities and concentrated slaughterhouses in government-
designated zones outside residential areas. Their key strategy is to encourage investors and compa-
nies to establish highly capital-intensive animal farms, slaughter and processing facilities through tax
incentives (p.6), and to provide insurance to minimize risks through government budget support (p.6).

In terms of livestock marketing, Myanmar’s NAPA and Bangladesh’s policy suggest that pigs and
poultry products are marketed through a network of traders to both rural and urban domestic markets.
Both policy documents mention the oligopolistic nature of the markets that smallholder farmers partici-
pate in, suggesting that traders can exercise their market power to reduce farm-gate prices. In Bangla-
desh, fostering collective action by farmers and reducing information asymmetry regarding market
prices for poultry is suggested as a remedy to help farmers benefit from market participation. In Vi-
etnam, the policy supports the vertical integration of animal supply chains and encourages private com-
panies to develop a centralized system for trading animal products through, for example, controlled
wholesale markets, an auction system and electronic trading platforms (p.6).

3.2. Technology and environmental impact

Policy documents from Vietham and Bangladesh emphasize the need to reduce public health risks and
environmental externalities from the livestock sector, while Myanmar’s policy focuses on improving farm
productivity. All three countries produce a mixture of indigenous native animal breeds and imported ex-
otic breeds. Policy documents tend to represent indigenous breeds as low in productivity and com-
monly raised by small-scale farmers, yet resilient to the local climatic and environmental conditions.
Conversely, exotic breeds are presented as highly productive but vulnerable to disease and environ-
mental stress. As a result, all three documents recognize the potential to achieve high productivity and
resilience by cross-breeding native and exotic animals. Vietham encourages the branding of indigenous
breeds for the high-end and export markets.

While none of the three documents is explicit about farm sizes in their countries, both Vietnam and
Bangladesh express a commitment to scaling up farm production. Vietnam'’s policy document aims to
produce 70% and 60% of pigs and chickens, respectively, in industrialized farms by 2030. Bangladesh
does not make such an explicit claim, but encourages the conversion of small-scale poultry farms into
large commercially-oriented operations.

Myanmar’s NAPA suggests that smallholders do not utilize commercial animal feed, and rely mainly
on crop-residues and household wastes (p. 22), whereas commercial farmers use purchased animal
feeds. Bangladesh cites feed shortages as “one of the single most important obstacles to livestock de-
velopment” (p.13). The poor quality of available feeds is also said to hamper productivity gains. Bangla-
desh and Vietnam both emphasize the role of government in monitoring and reducing antimicrobial use
in animal feed. Vietnam’s policy aims to achieve 70% self-sufficiency in concentrated animal feed pro-
duction by 2030 (p.4).
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Control of infectious diseases, thereby improving farm productivity, is closely linked to the availabil-
ity and quality of veterinary healthcare. Myanmar’s NAPA assumes that veterinary healthcare is pro-
vided to small-scale farmers by Community Animal Health Workers (CAHWSs, public sector veterinary
assistants) who provide vaccination and treatment, but acknowledges that small commercial farms
have limited access to veterinary expertise and learn about treatment and farm management tech-
niques “on the job (p.19)”. In contrast, commercial farms are said to receive veterinary health care from
trained veterinarians, mainly — if not exclusively — through the private sector (p.25) and to have access
to information on appropriate bio-security, optimal feeding practices, market dynamics and animal
health. Such farms are considered to have access to government services such as laboratory-based
disease diagnostics for infectious diseases (p.21). As a result, the main policy tool for improving small-
holder productivity is investing in the capacity of CAHWSs and public disease control capabilities (p.46).

Vietnam and Bangladesh’s policy documents recognize the active role of the private sector without
referring to their outreach to smallholder or large-scale farmers. As a result, policies aim to facilitate pri-
vate sector engagement in veterinary healthcare provision (p.12, Bangladesh), research and innova-
tion, and improving the quality of farm inputs (p.8, Vietnam). The state’s role is formulated as providing
public goods and support to marginalized actors through, for instance, strengthening community-based
veterinary services (Bangladesh), targeting agricultural extension programs for “closed loop animal hus-
bandry practice and circular economy” in response to public health and environmental concerns (p.7,
Vietnam), and disease monitoring and control (including trans-boundary diseases) (p.12, Bangladesh).

While the environmental footprint of livestock production is scarcely mentioned in Myanmar’s
NAPA, Vietnam’s policy is explicit about controlling environmental aspects of animal production. The
suggested tool is to produce 100% of livestock and poultry meat from concentrated and industrial
slaughterhouses (p.5). The document also refers to waste treatment technologies to convert animal
waste into organic fertilizer (p.8) and provision of extension services for closed loop animal husbandry
practices and a circular economy (p.7). Similar to Vietnam, Bangladesh mentions the need to improve
environmental protection of poultry farms where antibiotics in feeds pose public health threats (p.9).
Specifically in relation to the poultry sector, the document indicates that “commercial poultry farms”
(p.9) have an urgent need to improve their environmental footprint.

3.3. Food system linkages and spillovers

Farm linkages to non-farm value chain segments and the broader food system receive limited attention
in the policy documents reviewed. This may be because Myanmar and Bangladesh’s policy documents
are concerned mainly with livestock in the context of rural development. The lack of emphasis on off-
farm segments of the value chain may also reflect the perception that smallholders are weakly inte-
grated into markets.

Vietnam is the only country to discuss strategies for developing the livestock sector that extend be-
yond the farm. Vietnam’s vision is to develop modernized transport and concentrated slaughter prem-
ises for all domestic animals by 2030. This is to ensure disease prevention, food safety, environmental
management, and animal welfare. Similarly, Vietnam’s policy is explicit about promoting trade-marked
animal products and strengthening vertical linkages along animal supply chains (p.6).

Vietnam’s strategy encourages collaboration with the private sector in research related to animal
husbandry and veterinary medicine (p.8). The policy positions the state’s role as facilitating businesses
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to conduct quality control and “safety supervision” by themselves (p.11), whilst improving public capac-
ity to monitor and control animal production and farm management standards implemented by the pri-
vate sector. In other words, the strategy emphasizes the need for government to work closely with the
private sector and delegate specific tasks related to livestock production and commerce, while manag-
ing their actions within the realm of public interests.

In this concluding section, we synthesize and discuss the implications of our analysis of farm scale and
selected policy measures across Asia. We focus on three areas where we have identified gaps be-
tween representations of livestock farming in policy debates and the reality ‘on the ground’, namely: (1)
Access to veterinary healthcare; (2) Capital investment and sustainable intensification; and (3) Liveli-
hoods.

The assumption that small-scale farms rely predominantly on the public sector for veterinary health
services leads policymakers to advocate for investing in the public veterinary system. This notion is
prominent in academic literature. For example, Alawneh et al. (2014) show that small-scale pig farmers
in the Philippines generally accessed veterinary healthcare through the public system while commercial
farms utilized private veterinarians. Similarly, in Thailand and China, the larger the farms are, the more
likely they are to hire on-farm veterinarians (Lekagul et al., 2021; McOrist et al., 2011). However, as our
analysis shows, and as documented in the literature, small- and medium-scale farmers use a combina-
tion of both (Alawneh et al., 2014; Gizaw et al., 2021; Lekagul et al., 2021) and sometimes rely more
heavily on advice and care from the private sector (Hallenberg et al., 2020). Therefore, instead of fo-
cusing exclusively on the public veterinary healthcare, policy makers could facilitate improved access to
veterinary healthcare for farmers of all scales through both private and public channels and specialize
in effective monitoring and control of the quality of care provided by the private sector.

Similarly, the dichotomous understanding of farming scales encourages policymakers to seek to at-
tract private sector investment in industrial-scale animal farms and downstream activities in supply
chains, particularly in Vietnam. However, our analysis suggests that medium-scale farms have access
to significant capital, and interest in and capabilities to improve on-farm bio-security, technical effi-
ciency, and productivity. Indeed, commercial livestock farming requires capital investment: to improve
animal housing, purchase improved breeds, and market animals (FAO et al., 2010b; Jabbar et al.,
2002). For example, Dercon (2004) shows that Ethiopian households invest between 20 and 40 percent
of their annual income to market their livestock. Facilitating further capital investment by medium-scale
farms would require, for instance, lifting barriers to access formal loans and supporting efforts to formal-
ize farm status, rather than aiming to attract larger private investors and businesses through subsidies
and tax breaks.

The livelihood contributions of small-scale livestock farming are central to policy priorities in Myan-
mar and Bangladesh. The benefits of livestock keeping — including income and nutrition security (Ran-
dolph et al., 2007) — especially for vulnerable groups such as women (Kristjanson et al., 2014) are well
documented in the literature. Earnings from production of animal source foods are often higher than
from crop farming and can be used to support the costs of children’s education and/or healthcare (Thys
et al., 2016), providing families with opportunities to escape from poverty.
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While the policy documents we reviewed recognize these aspects, their strategies to enhance liveli-
hoods remain vague and often refer to farm industrialization, strengthening vertical integration and im-
proving export potential. As our analysis shows, these measures are more likely to lead to leakage of
economic benefits from rural areas and their concentration among few hands located in urban centers
as well as encourage diets linked to non-communicable diseases (Queenan et al., 2022). An alterna-
tive, and potentially more equitable approach would be to invest in fostering medium-scale farms with
greater potential to create growth linkages via their demand for locally traded goods and services, and
through labor markets.

In summary, our paper problematizes that the policy documents reviewed and academic debates
maintain a largely dichotomous understanding of scale in livestock farming and supply chains. As a re-
sult, policy visions and tools are not well adjusted to addressing the rapidly changing face of livestock
production. We argue that this is a missed opportunity for public policies to support the transformation
of the livestock sector in the region and beyond. Both large- and small-scale farms are associated with
social and environmental challenges such as malnutrition (e.g. obesity), infectious diseases (Liverani et
al., 2013), and pollution (Lander et al., 2020; Schneider, 2017; Woldegebriel et al., 2017). When appro-
priately supported, medium-scale farms can help improve the social, economic, and environmental per-
formance and sustainability of the livestock sector in LMICs. In order to do so, policy and academic
communities need to recognize the distinct characteristics of the medium-scale farms and tailor policies
to their realities.
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