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Abstract 

Agroecology systems integrate social and ecological principles into agricultural practices. Current 
assessments do not adequately consider animal welfare. This study introduces a new agroecology 
assessment tool by adding livestock sustainability and animal welfare criteria based on the Five 
Domains. Through a cross-sectional survey of 14 case studies, we examine how livestock 
sustainability and animal welfare are integrated into agroecological systems. Surveyors gathered 
data from farms in Kenya (10), Thailand (1), Italy (1), Vietnam (1), and Mexico (1). Results indicate 
that certain management practices within agroecological systems, specifically import of feed edible 
for human consumption, impact sustainability and painful beak trimming and stressful transport, 
negatively impact animal welfare. These findings highlight the need to strengthen agroecological 
assessment methods by including sustainability and animal welfare indicators. Doing so can help 
drive food-system change that improves health, reduces disease risk, and enhances animals’ 
ecological and social contributions. The paper concludes that better policy and knowledge are 
essential to improving the wellbeing of both animals and farmers in agroecological systems. The 
integrated tool could help researchers and farmer organizations improve animal welfare on 
agroecological farms across different contexts. Better animal welfare could also support the wider 
adoption and scaling of livestock integration in agroecology. 

Keywords: agroecology; animal wellbeing; livestock sustainability transition; positive animal welfare 
 

1. Introduction 

Agroecology, originated around the 1930s as a scientific discipline, evolving over time into both 
a set of agricultural practices and a social movement aimed at promoting sustainable, culturally 
respectful, socially just, and economically viable farming systems [1]. By the late 1990s, it had become 
the ecology of the entire food system [2]. 

Under this vision, integrating agroecological principles into livestock farming offers a path to 
transform the sector from a major source of greenhouse gases (~14%), land and water competition, 
and ecosystem pollution [3] Intensive livestock systems raise concerns about deforestation, loss of 
biodiversity, GHG emission, antibiotic resistance, disease transmission [4] and unfair labor 
conditions [5]. These concerns conflict with agroecology core principles, therefore integrating 
livestock into agroecological farming is not a simple solution, it requires a fundamental re-evaluation 
of how animals are raised and maintained to ensure alignment with agroecological values [6]. 
Livestock in agroecology contributes to nutrient cycling, enhances biodiversity, bolsters economic 
viability, supports food security, and upholds cultural significance [7]. The integration of animals 
into agroecological systems enhances the sustainability and resilience of farming practices, making 
them an essential component of holistic agricultural approaches [8]. Agroecological practices that 
promote crop-livestock integration based on habitat conservation, effectively prevent viral zoonoses 
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at various scales, addressing global challenges like climate resilience, biodiversity conservation, and 
animal health and welfare [9]. In addition, rotational grazing practices can reduce parasite loads, and 
the use of diverse forage species can improve overall health and resilience against diseases [10] The 
diversity of feed resources as well, such as grasslands and legume crops, can provide more balanced 
and nutritious diets for animals, contributing to their well-being while supporting the development 
of floristically rich phytocoenoses [11]. Conversely, livestock can help in nutrient cycling by 
converting plant materials into manure that mitigate land degradation and improve soil fertility [12]. 
Furthermore, agroecology promotes the use of diverse animal breeds and species within farming 
systems, emphasizing the selection of animals adapted to harsh environments and using breeding 
practices that enhance adaptation and strengthen immunity [13,14] By incorporating local and 
indigenous breeds, farmers can maintain and increase genetic pool diversity, which is crucial for 
resilience against diseases and market fluctuations. Additionally, local and rare breeds are specially 
adapted to specific or extreme environments, linked to local knowledge, and usually provide high-
quality locally valued products [15]. Agroecology typically promotes more extensive and less 
intensive farming practices, which increases biodiversity and can lead to improved animal welfare. 
A diverse ecosystem can provide a variety of habitats and food sources, supporting a more resilient 
animal population [16] 

Undoubtedly, agroecology offers a framework for redesigning animal production systems to 
address social, economic, environmental, health, and welfare challenges. Despite this, agroecology 
paid little attention to livestock systems until recently [7]. Altieri and Dumont et al., [16,17] 
introduced principles and framework for sustainable livestock practices, which include integrated 
animal health management, reduced external inputs, pollution mitigation, enhanced diversity for 
resilience, and biodiversity preservation. Agroecology’s framework aims to bridge theoretical 
perspectives and practical applications, offering a more nuanced lens through which to understand 
the complexities of transitioning to agroecological animal production [19]. Gliessman [20] noted that 
animal production systems have been ignored in most agroecological thinking; he infers that the 
problem lies on the disconnectedness of animals from the land and emphasizes the beneficial roles 
animals play in agroecosystems: producing protein-rich food for humans from inedible resources 
(e.g., crop residues, byproducts, grasslands), providing ecosystem services (e.g., carbon 
sequestration, biodiversity), recycling plant nutrients and providing social benefits. However, much 
of the research to date has been foundational and primarily focused on the beneficial roles that 
animals play in the ecosystems or on the profitability impact of agroecology management practices, 
not on the benefits for the animals themselves. 

Animals are generally considered to experience a better quality of life in agroecological systems 
compared to conventional industrial farming systems [16]. However, to our knowledge, there are no 
studies in the field of agroecology that explore the welfare status of animals beyond their health, and 
more specifically if animals have the potential to experience Positive Animal Welfare (PAW) 
outcomes in agroecological systems. Providing outdoor access, not overcrowded spaces, local food, 
local breeds, and interaction with other species are certainly beneficial aspects for animals but alone 
do not guarantee that animals live positive experiences [21] The field of animal welfare is an inclusive 
one, containing ideas from philosophy, ethics, law, agriculture and fisheries, tourism and veterinary 
care and goes beyond the environmental and physical conditions as it considers animal sentience (the 
capacity to feel) [22] A good life for animals is one in which animals flourish through the experience 
of predominantly positive mental states, this includes the development of competence and resilience, 
enabling them to pursue rewarding experiences, have choices, and achieve desired outcomes [21] To 
achieve a good life for animals, where animals experience overwhelmingly positive mental states, 
their physical environment must be designed to meet their physical, behavioral, and mental needs 
[23] 

To address if animal has the potential to experience positive welfare outcomes in agroecological 
systems, we developed a refined set of criteria based on Sustainability frameworks and the Five 
Domains model [24] aligning with two widely used assessment tools. We examined 14 case studies 
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covering diverse geography where we assessed the resource inputs that might lead to positive 
welfare outcomes for animals and discuss how the founding principles of agroecology and animal 
welfare can be integrated to improve animal production systems and conclude on recommendations 
for promoting integration of animal welfare on agroecological food system. 

2. Materials and Methods 

To explore the potential for animals to experience PAW outcomes in agroecological systems we 
employed a mixed-method approach that integrates various methodologies: 

Literature Review: a thorough review of existing research to examine animal integration in 
agroecological systems and assess animal welfare within these systems. This review covered 
academic studies and grey literature to establish a baseline understanding of the current situation 
and identify knowledge gaps. 

Design a new tool: following a holistic perspective, we propose a new tool to enhance existing 
agroecology assessment schemes by incorporating livestock sustainability and higher animal welfare 
criteria based on the Five Domains model. 

Cross-sectional survey: tailored data collection has been designed to gather first-hand data from 
farms that employ different levels of agroecology and animal welfare practices. 

This multi-faceted approach ensures that the cases are grounded in both existing knowledge and 
real-world data, offering a comprehensive and evidence-based understanding of how animals live in 
agroecological systems. 

2.1. Combining Agroecology Livestock Sustainibility and Animal Welfare Assessment in a Tool 

To explore if animals can experience positive welfare outcomes in agroecological systems we 
designed a new tool named “The Equitable Humane and Sustainable (EHS) data collection tool”. The 
tool was developed in three key steps: 

I. Screening the existing agroecology livestock sustainability and animal welfare assessment 
tools 

Based on the results of the literature review of the available assessment tools in agroecology 
livestock sustainability and animal welfare, we identified tools focused solely on agroecology, on 
sustainability and those specifically addressing animal welfare, and any that might attempt to bridge 
the three. For this study, we excluded all the agroecology tools that did not consider livestock or 
considered only livestock health aspects. The tools we included enabled broad study screening, 
provided an evaluation framework, and facilitated on-farm data collection and interpretation. We 
excluded animal welfare science assessments that are species-specific (e.g., Welfare Quality® 
assessment protocols) and included measurable animal welfare criteria. To align with the 
agroecology assessment tool’s characteristics, such as practicality, ease of data collection, and real-
time results we included criteria drawing upon the Five Domains model to evaluate animal welfare. 
The Five Domains model is a framework for assessing animal welfare that considers how the physical 
environment influences an animal’s mental state, either positive or negative [24] The four physical 
domains (nutrition, physical environment, health, behavioral interactions) contribute to the animals’ 
individual experience, which is described by the fifth domain: mental state [24]. The outcomes of the 
tool were intended to be comparable with other agroecology studies, demonstrating the potential of 
integrating livestock in these systems and showcasing the potential for animals to experience PAW 
outcomes and its inherent benefits. For the purpose of this paper, the economic dimension of 
sustainability was deliberately excluded from the analytical framework. Given the breadth and 
complexity of the topic, incorporating economic criteria would have exceeded the scope of the present 
work; this dimension is therefore identified as a priority avenue for future research. 

II. Re-designing details to combine existing agroecology assessment tool with livestock 
sustainability animal welfare criteria 

Based on the evaluation in step one, three agroecology assessment tools were chosen as the 
foundation for the integration: the Farm Level Agroecology Criteria Tool (F-ACT), the Bussiness 
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Agroecology Criteria Tool (B-ACT) and the Tool for Agroecology Performance evaluation (TAPE). F-
ACT [25] and B-ACT [26] are developed by Biovision and are a digital decision-making tool that 
enables agroecological farmers and enterprises to identify ways for making their farms and business 
more efficient, resilient, equitable, and ultimately agroecological. TAPE was commissioned by FAO 
[27] is a comprehensive tool that aims to measure the multi-dimensional performance of 
agroecological systems across the different dimensions of sustainability. It applies to a stepwise 
approach at the household/farm level, but it also collects information and provides results at a 
community and territorial scale. The new tool aims to be highly practical for on-farm use, requires 
minimal training, and provides farmers with immediate feedback. The particularities of the selected 
data collection tools included pre-filled answers and real-time interpretation of results. We reviewed 
the indicators within the selected agroecology tools to identify gaps in livestock sustainability and 
animal welfare coverage, subsequently introducing additional questions to address these gaps and 
integrating them with existing criteria. For these new criteria, we developed the existing method for 
evaluating agroecological principles, assigning scores from 1 to 3. The re-design process ensured that 
the integrated tool is logically structured, avoids redundancy, and provides a coherent assessment of 
the interconnectedness between agroecological practices and animal welfare outcomes. 

III. Testing and revising 
The re-designed tool was tested during a farmer workshop in Thailand. After the testing several 

questions were re-worded and some merged. The pilot testing also generated initial data on 
agroecological, livestock sustainability and animal welfare indicators using the new tool. This data 
was analyzed to assess the tool’s ability to capture relevant information and identify any 
inconsistencies or ambiguities. 

After this first phase, we ran a consultation process with four organizations that work with 
agroecological farmers worldwide. Feedback was actively sought from individuals who used the tool 
(e.g., farmers, researchers, assessors) regarding its clarity, ease of use, time efficiency, and perceived 
relevance. Based on data analysis and stakeholder feedback, the assessment tool was further revised 
and refined. This involved clarifying wording of the tool, removing indicators based on their 
relevance, and developing clear guidelines and training materials for using the tool effectively. 

IV. Equitable, Humane, and Sustainable assessment tool 
The EHS data collection tool comprises a total of 100 questions, categorized into three main 

sections: farm agroecology and livestock sustainability assessment, animal welfare assessment, and 
farm economic assessment. The farm agroecology livestock sustainability assessment with a total of 
46 questions is subdivided into three categories, aligning with the 13 principles of agroecology 
(Figure 1). The first category is “improvement of resource efficiency”, focusing on recycling and input 
reduction. The second is “strengthening resilience”, which encompasses soil health, biodiversity, 
synergies, economic diversification, and social equity. Third is “secure social equity”, which consists 
in co-creation of knowledge, social value in diet, fairness, connectivity, land and natural resource 
governance, and participation. The animal welfare assessment is segmented into five categories, each 
representing one of the five animal welfare domains. These categories encompass nutrition, water, 
enrichment, physical environment, health, and human-environmental behavioral interaction, with a 
total of 31 questions. Lastly, the farm economic assessment comprises 33 questions evaluating aspects 
such as capital, assets, waste, and other products. 
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Figure 1. Diagram representing the 13 principles of agroecology. Credits illustrations Dorottya poor. 

2.2. Study Design and Sampling Strategy 

A cross-sectional study was conducted between June and September 2024 to collect data on 
agroecology and animal welfare practices. The case selection was based on World Animal 
Protection’s country offices’ knowledge and work, and on our partner network. World Animal 
Protection partnered up with organizations that are trusted locally and already work closely with 
multiple farmers. All questionnaires were completed in person, utilizing local partners to facilitate 
any language barriers. To ensure consistency in response and reduce respondent bias, farmers were 
guided through the completion of the questionnaire, provided standardized response options, and 
were allowed to ask clarifying questions as needed. By offering standardized response options and 
framing key questions in varied ways, the tool helps to avoid misinterpretation and enhances the 
reliability of the data. Additionally, the real-time analysis provides immediate feedback, improving 
the engagement with the farmers, allowing for early identification of trends and issues, which can be 
addressed promptly during the data collection process. This approach not only streamlines data 
gathering but also improves the overall accuracy and depth of the insights generated. 

This approach allowed us to gain multiple farmer contacts, earning their trust, and sharing basic 
data and insights, while also understanding and influencing how other organizations perceived 
animal welfare and agroecology. Having the support of local expertise helped to contextualise the 
results of the data analyses in the socio-economic, cultural, and environmental complexities avoiding 
oversimplified or even misleading interpretations of the data. 

Farmers were surveyed in Kenya (n = 10), with the support of “Biovision Africa”, Thailand (n = 
1), Italy (n =1) with the support of “Mondeggi bene comune”, Mexico (n = 1) with the support of 
“Slow Food”, and in Vietnam (n =1) supported by “EverGreen”. Participation of farmers was on a 
voluntary basis and informed consent was obtained from the respondents. 

Given the long-standing implementation of agroecological principles in Kenya, we collected a 
larger number of cases there. In contrast, we anticipated fewer agroecological principles in Thailand 
and Vietnam, as these farms are participating in animal welfare programs. Mexico and Italy were 
chosen to represent older, traditional farming methods that align with agroecological principles and 
often embody high animal welfare. Training for enumerators that have a deep understanding of the 
local context was provided. 

2.3. Statistical Analysis 

Microsoft Excel (Microsoft Excel 365) was used for data collection, management, cleaning and 
descriptive analysis. 
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3. Results 

The selection of case study was compiled from different sources with the aim to cover the 
diversity in terms of scale, biogeographical conditions, and actors. In total we visited 14 farmers; 10 
in Kenya, East-Africa; 1 in Thailand, 1 in Casentino, Central-Italy; 1 in Yucatan, Mexico, and 1 in 
Vietnam. All farms have multiple crops and livestock breeds. They are part of local networks and 
farmers markets. All the farms in Kenya practice agroecology; the farms in Thailand and Vietnam 
recently started implementing high animal welfare practices. The farms in Italy and Mexico follow 
some agroecology principles and local- traditional agriculture practices. Table 1 summarises the key 
information for each farm, by location, livestock, crops, agroecological practices, and self-sufficiency, 
with a focus on diversity and sustainability indicators. 

Table 1. Summary of Farm Characteristics and Practices by Country. 

Country / 
Region 

Livestock Crops Agroecological 
Sustainibility Practices 

Self-Sufficiency 

Kenya 
(Kiambu, 
Muranga) 

Chickens (20–3046; 11 
farms), cows (5–10; 7 
farms), goats (1–4; 4 
farms), pigs (18; 1 

farm), sheep (5–10; 2 
farms), turkeys (20; 1 
farm), bees (4 farms) 

Avocado, cabbage, kale, 
spinach, black nightshade 
(managu), maize (mostly 

for self-consumption), 
banana, plantain, grevillea,

wood trees 

3 farms use biogas for 
energy; 5 have rainwater 
harvesting systems for 
clean water; livestock 

integrated to support crop 
income 

Half of the feed is 
imported 

Thailand Chickens (varied 
numbers) 

Rice, lotuses, Microphylla 
(small-leaved plants), fish 

Rainwater harvesting, 
wastewater recycling, 

renewable energy powers 
almost all farm needs; 
minimal fossil fuel use 

Half of the feed is 
imported 

Vietnam Chickens only Some animal feed crops, 
trees for shade and 

perches 

Basic agroecological 
structures for animal 

housing; low diversity of 
farming activities 

Half of the feed is 
imported 

Yucatán 
(Mexico) 

Pigs (50), chickens (120) Milpa system: maize, 
beans, squash 
(polyculture) 

Traditional Indigenous 
agroecology; sustainable 

and biodiversity-enhancing 
practices 

Self-sufficient in 
feed 

Italy Sheep (200), pigs (4), 
cows (5), donkeys (2), 

chickens (20), shepherd 
dogs (20) 

No specific crops 
mentioned; woodland 

grazing land 

Cheese production, 
shepherd dog training, 

rotational woodland 
grazing (400 ha), natural 

breeding, manual milking; 
minimal input use 

Self-sufficient in 
feed; pork sold 

locally; 
eggs/chickens for 

household 
consumption 

3.1. Livestock Sustainibility Practices and Animal Welfare Outcomes in Agroecological Systems 

All the farms’ approaches to animal care have both strengths and weaknesses in relation to the 
potential to experience PAW outcomes. In this section the results are systematically presented across 
each of the four physical animal welfare domains. Assessment of potential welfare outcomes related 
to transport are presented separately. 

3.1.1. Feed Origins – Water and Pasture Management - Nutrition 

In most of the farms visited, trained surveyors noted, and farmers reported that animals receive 
balanced nutrition and clean water (n = 12). Feed was reported to be nutritious (combination of 
nutrients, substances, microorganisms, other feed constituents), palatable, and containing fiber. In six 
Kenyan farms visited, farmers reported that animals graze on pasture for less than six months per 
year and more than 50% of feed is purchased from import markets. In all Kenyan farms, farmers 
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reported that less than 50% of one type of livestock feed is produced onsite or by neighboring farms 
(e.g., pasture, fodder, hay, silage). Few farms (n = 2) reported poor water management due to lack of 
infrastructure and high cost of energy. Four farms manage animals in a zero-grazing system, with all 
livestock feed reported to be sourced from import markets, and containing cereals and crops (e.g., 
soya, corn) edible for humans. However, six of the farms visited practice rotational or regenerative 
grazing (e.g., mob-grazing) (Table 2). 

Table 2. Summary of Feed origins, Nutrition, Water and Pasture management, aspects and observations reported in 
each visited farm. 

Aspect Observation Number of Farms 
Balanced nutrition and clean 

water 
Animals receive balanced nutrition and clean 

water. 
12 

Feed characteristics 
Feed is nutritious (combination of nutrients, 

substances, microorganisms, other feed 
constituents) and palatable, containing fibers. 

12 

Pasture grazing (Kenyan farms) 
Animals graze on pasture for less than six 
months per year. More than 50% of feed is 

purchased from the imported market. 
6 

Onsite livestock feed 
production 

Less than 50% of one type of livestock feed 
(e.g., pasture, fodder, hay, silage) is produced 

onsite or by neighbouring farms. 
6 

Water management issues 
Poor water management due to lack of 
infrastructure and high energy costs. 2 

Zero-grazing systems 

Animals are confined in zero-grazing systems; 
all livestock feed is imported and contains 
cereals and crops edible for humans (e.g., 

soya, corn). 

4 

Rotational or regenerative 
grazing 

Rotational or regenerative grazing (e.g., mob-
grazing) is practiced. 6 

3.1.2. Physical Environment 

Regarding the physical environment, most farms (n = 10) reported that animal’s benefit from 
access to grazing and space that exceeds local industry requirements, with good management of 
indoor climate and air quality in almost all farms. However, four farms reported that they lack 
separate areas for eating, resting, and waste, and that a significant portion of animals had dirty bodies 
due to limited hygiene. In these farms less than 50% of animals were reported to have manure on 
their body or visible skin injuries. Less than 50% of the litter (of natural local material) was reported 
to be partially covered with manure. In six farms where animals have separate space for eating, 
resting, and defecating, the litter was reported to be minimally covered with manure (less than 10% 
of the entire surface) and animals had no significant soiling on their body. In all six farms the litter 
was of natural local materials (biodegradable), had good absorbency, there was no dust, and the odor 
was mild. 

One farm reported that animals had limited access to the outdoors, no grazing opportunities, 
and no shelter. In this farm animals were provided six hours of natural light per day. Moreover, the 
space per animal was limited in line with local industry requirements, with no separate space for 
eating, resting, and toileting. This farm reported that more than 50% of animals had manure on their 
body, injuries, and the litter was significantly covered with manure. One farm reported that the litter 
was not of natural materials (not biodegradable) and had poor absorbency, there was moderate dust, 
the odor was pungent, and more than 50% of animals had soling on their lower body. 
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In ten farms animals were reported to spend all their time in natural lighting conditions, have 
consistent access to the outdoors with limited shelter, and the indoor climate was monitored using 
standard measurements (e.g., average temperatures, ammonia levels, rate of air exchange) (Table 3). 

Table 3. Summary of physical environment and enrichment aspects and observations reported in each visited farm. 

  Observation Number of 
Farms 

Rotating pastures and 
space 

Animals benefit from access to rotating pastures/grazing and 
space exceeding industry requirements. 10 

Indoor climate and 
air quality Indoor climate and air quality are well managed. 10 

Hygiene issues Lack separated areas for eating, resting, and waste; some 
animals have dirtied bodies (less than 50%). 

4 

Separated spaces 
with hygiene 

Separated areas for eating, resting, and waste; clean animals 
and minimal litter coverage (<10% manure). 

6 

Natural light and 
shelter 

Consistent access to outdoor with shelter and monitored indoor 
climate using professional tools. 10 

Limited outdoor 
access 

Limited outdoor access, no pastures, limited space, poor litter 
quality (non-biodegradable, poor absorbency). 1 

Natural materials for 
litter 

Biodegradable litter with good absorbency, no dust, mild odor. 6 

Hygiene issues in 
limited farm 

More than 50% animals with manure on bodies, poor litter, 
moderate dust, pungent odor. 1 

Animal health 
indoors Less than 10% of animals weak, shivering, or panting. 10 

Enrichment standards Enrichment provided for all farms using local materials (e.g., 
husks, roots, fruits, branches, ramps). 

All 

Specific enrichment 
for pigs 

Manipulative (husk, straws) and edible (roots, fruits) 
enrichment provided for pigs in Mexico, Italy, and Kenya. 3 

Specific enrichment 
for chickens 

Perches, tree branches, ramps, and platforms provided for 
chickens. 

All chicken 
farms 

Enrichment was reported to be used and available in all visited farms, constructed using local 
materials. Manipulable material (e.g., husk, straws) and edible enrichment (e.g., root, fruits) was 
reportedly provided to pigs in Mexico, Italy and Kenya. Perches, tree branches, ramps, and platforms 
were reported to be provided on all chicken farms (Table 3). 

3.1.3. Health 

In general animal health was reported to be well-monitored and antibiotic use is managed by a 
licensed veterinarian on all the farms visited. Zero disease outbreaks in the last three years were 
reported in ten farms and three farms reported zero outbreaks in the last year. One farmer made their 
own herbal medicine to sell. Measurements of the incidence of disease were carried out continuously 
in eight farms (e.g., the average proportion of animals affected by recorded health problems). In 13 
farms less than 50% of animals were reported to have suffered disease at least once a year and 
mortality was reported to be less than 10%. One farm reported that around 50% of the animals 
experienced illness annually (Table 4). 
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Table 4. Summary of health aspects and observations reported in each visited farm. 

Aspect Observation Number of 
Farms 

Health monitoring Animal health is well-monitored, and antibiotic use is 
managed by veterinary doctors. All 

Disease outbreaks (3 
years) Zero disease outbreaks reported in the last three years. 10 

Disease outbreaks (1 
year) 

Zero disease outbreaks reported in the last year. 3 

Herbal medicine Farmer produces and sells herbal medicine. 1 
Disease incidence 
measurement 

Continuous measurement of disease incidence (e.g., 
proportion of animals affected by health problems). 8 

Annual disease 
incidence 

Less than 50% of animals suffered disease annually, with 
mortality less than 10%. 13 

High annual disease 
incidence 

Around 50% of animals experienced illness annually. 1 

3.1.4. Human and Environmental Behavioral Interaction 

In terms of social interaction and behaviour, all the farms reported maintaining multiple 
livestock species (minimum of 2, maximum of 5) that were adapted to the local climate, and allowed 
animals to engage in natural behaviors. The production cycle and weaning times reported to be 
appropriate to meet the behavioral needs of the animals on seven farms. All farmers reported that 
less than 10% of animals fear humans and show aggressive behaviors. The majority of farms reported 
to source animals from local breeders, with higher welfare outcomes and local genetics (n = 8), the 
rest reported to source animals from livestock markets (n = 5). Some chicken farms reported that 
painful procedures like beak trimming were performed with (n = 6) and without pain relief (n = 1) 
(Table 5). 

Table 5. Summary of human and environment behavioural interaction aspects and observations reported in each 
visited farm. 

Aspect Observation Number of 
Farms 

Livestock species Multiple livestock species (minimum 2, maximum 5) 
adapted to the local climate. 

All 

Natural behaviours Animals allowed to engage in natural behaviours. All 
Production cycle and 
weaning time Appropriate to meet behavioural needs. 7 

Fear of humans and agonistic 
behaviours 

Less than 10% of animals fear humans or show 
agonistic behaviours. All 

Local breeding and genetics Majority of animals bred locally with high welfare and 
local genetics. 

8 

Livestock purchases Farmers buy livestock from the market infrequently. 5 
Painful procedures for 
chickens Beak trimming performed with pain relief. 6 

Painful procedures without 
pain relief Beak trimming performed without pain relief. 1 

3.1.5. Welfare During Transport 

The majority of farms reported that over 50% of the animals exhibit fear and aggressive 
behaviors, indicating issues with human interaction and handling during transport (n = 8). 
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Animals are transported for short distances on four of the farms visited, about four to five km. 
One farm reported that animals are transported for long journeys up to 123 km, mostly on pick-up 
trucks, and sometimes in cages tied on motor bikes, with all four legs tied in case of larger animals. 
Some are handheld when the buyer is on foot. 

3.2. Characteristics of Agroecological Principles and Livestock Sustainibility 

Although an agroecology assessment was conducted for this study, the complete findings are 
not detailed in this manuscript. Instead, we specifically examine the living conditions of animals 
within these systems. All the collected case studies share several key characteristics: they focus on 
short supply chains that strengthen local connections between producers and consumers, enabling 
fresh, locally sourced goods (input reduction). Farmers engage in diversified production, 
incorporating both crop and livestock farming with multiple animal species (n = 13), which supports 
ecosystem balance and resilience (economic diversification). Only the Vietnamese farm focused only 
on meat chicken production. The farmers participate in platforms for co-creating knowledge, 
allowing farmers to exchange expertise and innovation (synergies and co-creation of knowledge). 
Co-creation of knowledge is an inclusive process where farmers collaborate with scientists, 
consumers, and other stakeholders to jointly develop practices. This is achieved through various 
participatory approaches designed to create a common understanding of issues and goals. These 
farms are active in farmer and consumer networks, fostering community support and shared 
learning. 

Each farm also emphasizes individualized animal health management, maintaining very low 
antibiotic usage (animal health). They adopt resource recycling practices, using manure as a natural 
fertilizer to enhance soil quality and reduce dependence on chemical fertilizers (recycling). 
Additionally, crop rotation and cultivation of local plant varieties and livestock breeds are common, 
promoting biodiversity and adaptability to local climates and soil conditions (soil health). Financially, 
these farms generate enough income to support the farm and the family, but they all struggle to 
produce surplus funds for reinvestment and expansion (Table 6). 

Table 6. Shows the average agroecological, livestock sustainability and high animal welfare outcomes of the 14 
farms visited. The scoring system is the same used by FAO in the TAPE tool, to facilitate comparison with other 
reports. The results are reported using a color-coded system to indicate the level of sustainability or desirability 
of the evaluated criteria. The scoring thresholds are as follows: Green (desirable): Score ≥ 70% (or specific average 
scores depending on the indicator). Yellow (acceptable): Score ≥ 50% and < 70%. Orange (unsustainable): Score 
< 50%. For example, in the context of soil health assessment, the average score is categorized as: Green (desirable): 
Average score ≥ 2-3. Yellow (acceptable): Average score ≥ 1 and < 1.9. Orange (unsustainable): Average score < 
1. 

Elements of Agroecology  Thailand 
(n=1)  

Mexico 
(n=1) 

Italy 
(n=1) 

Vietnam 
(n=1) 

Kenya 
(n=10) Average Interpretation 

Recycling 1.6 1 1.5 0.5 1.28 1.18 
Moderate 

Agroecological 
Practice  

Input Reduction 1.4 1.5 1.2 0.2 0.32 0.92 
Need 

improvements 

Soil Health 1.5 2.4 1.7 1 1.42 1.60 
Moderate 

Agroecological 
Practice  

Biodiversity 2.2 2.2 2.2 2.2 1.14 1.99 
Moderate 

Agroecological 
Practice  

Synergies 2.2 1.6 1.8 0.6 0.83 1.41 
Moderate 

Agroecological 
Practice  
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Economic Diversification 1.7 1 1.6 1.7 1.28 1.46 
Moderate 

Agroecological 
Practice  

Co-Creation of Knowledge 2 2.5 2.5 1 0.2 1.64 
Moderate 

Agroecological 
Practice  

Social Values & Diets 2.5 3 3 1 0.2 1.94 
Good 

Agroecological 
Practice  

Fairness 0.5 1 3 2 1.1 1.52 
Moderate 

Agroecological 
Practice  

Connectivity 3 3 3 2 1.73 2.55 
Good 

Agroecological 
Practice  

Land & Natural Resource 
Governance 

2.4 2 1 2.7 0.63 1.75 
Moderate 

Agroecological 
Practice  

Participation 3 2 2 2.5 0.1 1.92 
Moderate 

Agroecological 
Practice  

Elements of Animal Welfare  

Animal nutrition 1.8 2.2 2.2 0.5 1.99 1.74 
Nutritional needs 

moderate  

Animal water 2 0.6 0.6 2 2.49 1.54 
Water needs 

moderate  

Enrichment 1.6 1.7 2.5 2.4 2.05 2.05 
 Enrichment 

needs moderate  

Physical environment  1.9 2.6 1.5 2.4 2.44 2.17 
Environment 

needs moderate 

Health 2.6 1.4 1 2.3 1.97 1.85 
Health needs 

moderate 
Human and Environment 

Behavioural Interaction  
2.2 2 2.2 1.8 2.09 2.06 

Behavioral needs 
moderate  

Average 1.99 1.87 1.92 1.59 1.29 1.73 

Moderate 
Agroecological 
and Good life 

practice  

4. Discussion 

This study aimed to evaluate the potential sustainability and animal welfare status within 
existing agroecological smallholder farms by applying a new assessment tool in 14 farms in five 
different countries. The study aimed to understand how well these systems currently provide PAW 
outcomes alongside agroecological principles. Overall, in the farms we visited in Mexico and Italy, 
where historically livestock has been raised traditionally following agroecological principles, animals 
had a higher potential to experience positive welfare [28]. In Thailand and Vietnam, farms had a high 
animal welfare focus, however the integration with other crops and soil management is poor and the 
level of integration with agroecology is poor. This aspect can reduce the ecosystems’ ability to deliver 
critical services, such as water purification and maintaining soil fertility, causing soil erosion, water 
pollution from runoff, and greenhouse gas emissions [29]. Incorporating multiple livestock species 
and integrating various crops and livestock enhances ecological interactions and resilience, 
improving biodiversity [14]. In Kenya, where the integration of animal farming into agroecology is 
expanding, painful procedures and stressful handling during transport remained prevalent, failing 
to ensure animals the opportunity to live good lives dominated by PAW experiences. A possible 
explanation for this is that animal science research in agroecology is limited, and animal welfare 
research even more so. Livestock has often been overlooked in agroecology due to several factors, 
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including the historical focus of agroecology on crop production, the environmental impacts of 
conventional animal farming, the complexity of integrating livestock into sustainable systems [7] and 
may be due to the common perception that extensive systems offer more advantages for animal 
welfare as compared to smaller, integrated systems [30]. This lack of evidence likely restricts 
knowledge sharing among agroecological farmers that have livestock. Dumont et al. developed 
several holistic approaches to explore animal ecological services [18,31] and a framework [14] to 
discover barriers and challenges to scale up the integration of livestock into agroecology. However, 
animal welfare aspects only reflected the health risks associated with incorporating diversity into 
animal production systems and pointed out that mixing different animal species can lead to health 
risks, such as cross-species disease transmission [10] For example, co-grazing sheep and cattle can 
facilitate the spread of bacterial diseases, and some infectious agents, like influenza viruses, can adapt 
and increase their virulence when transmitted between species [16] A recent cross-sectional survey 
found that keeping multiple livestock species in a household significantly increases the risk of 
abortion in sheep and goat flocks. Specifically, households with more than two other livestock species 
had a higher incidence of abortion [32] In our study farms, animals mainly died from predators, not 
diseases spreading between species. Most farmers (13) kept several animal types, but usually only 
focused on selling one for profit, using the others for their own food or as a financial safety net. This 
demonstrates that the value that animals add to agroecosystems goes well beyond their direct 
products. They are flexible assets that can be sold in times of crisis or moved to escape disasters or 
local social instabilities. In mixed systems, livestock also increases total farm and land productivity 
by providing draught power and fertilizer and by converting crop residues into valuable protein [33]. 

Martín-Collado et al., [29] are of the opinion that integrating animals into agroecosystems is 
complex and requires careful management. Based on our findings, we can infer that the challenge lies 
in optimizing the interaction between animals and ecological processes to deliver ecosystem services 
and ensure economic viability. Livestock farming can present several challenges, especially when 
farming methods aren’t sustainable or when there is lack of understanding on how different parts of 
the system interact. Our results showed that farmers that have higher number of animals often adopt 
management practices that are typical of intensive agriculture, including painful mutilation, use of 
zero-grazing systems, limited exposition to natural light, and use of imported commodity feed. 
Demonstrating that high livestock number is unsustainable for high welfare and agroecology 
practices that prevent disease or regenerate the soil such as pasture and grazing [34]. Another 
observed practice that aligns with intensive agriculture is the substitution of diverse, local breeds 
with high-yielding commercial breeds, which can reduce genetic diversity within livestock 
populations, as is the case with crop varieties. This loss of biodiversity can make agroecosystems 
more vulnerable to diseases and environmental changes, ultimately affecting their resilience and 
sustainability [29]. Across case studies, breed diversity was evident, though high-density farms 
predominantly used high-performing commercial breeds. Determining the distinct contributions of 
breeds versus farming practices to ecosystem service delivery remains a source of ambiguity. 
Overemphasizing the contributions of certain breeds without considering the broader context of the 
agroecosystem can lead to misguided policies and practices that do not effectively support 
sustainable outcomes [35]. The current livestock breeding strategy emphasizes high-yielding breeds, 
this practice has significantly reduced the diversity of indigenous livestock breeds. As a result, the 
cultural value and genetic diversity offered by locally adapted breeds have largely been overlooked 
[36]In agroecology, breeding goals are shifting from prioritizing production traits to emphasizing 
functional traits that enhance animal robustness, health, sustainability and welfare [37]. Key research 
areas include assessing animal robustness, exploring alternative feed resources, and designing 
systems that promote biological diversity and component interactions [31] Our findings showed that 
only three Kenyan farms and the Vietnamese farm use commercial breeds that are not adapted locally 
and selected for high production traits. Two farmers replaced indigenous chickens with Kenbro 
breed, a free-range dual-purpose bird that is resistant to disease, but that is a commercial, genetically 
selected breed. Evidence suggests that while indigenous chickens have desirable traits and play a 
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significant role in rural economies, their production performance is generally lower than commercial 
breeds, indicating that replacing them with Kenbro or other commercial breeds may be more cost-
effective for higher production, however they have a higher replacement cost [38] 

Another potential challenge that may hinder animals from living positive experiences in 
agroecological systems is the lack of adequate resources. Falconnier [39] challenged the idea that 
smallholder farmers in sub-Saharan Africa can improve yields using only legumes and manure 
without more mineral fertilizer. After reviewing extensive research, he concluded that while 
agroecological practices are common, they are insufficient due to severely degraded soils. Cutting 
back on mineral fertilizers could limit productivity and drive further agricultural expansion and 
deforestation [39]. In our case studies we noticed that almost all farmers visited in Kenya buy 
imported feed, highlighting the resource scarcity and difficult to produce in loco. A cross-sectional 
survey in Ethiopia, also found that local feed resources provided sufficient dry matter, digestible 
crude protein, and metabolizable energy only during a few months of the year, highlighting the 
seasonal limitations of feed availability ( [40]. The author recommends the adoption of better forage 
species and practices to enhance the nutritional quality of available feed and storage. 

Other challenges faced by farmers who integrate livestock into agroecology include the short 
shelf life of animal products, which requires efficient local markets and infrastructure that are often 
lacking. Small-scale farmers have limited access to alternative retail systems and little influence on 
food policy decisions. Economic vulnerability is high, especially where incomes rely heavily on 
livestock. Strengthening short supply chains requires investment, coordination, and inclusive 
governance; areas that remain underdeveloped in many regions [41] All the farms we visited were 
part of a farmers/consumers’ network and sold directly to consumers. The successful implementation 
of agroecological practices is often linked to engaging and empowering local communities, including 
fostering consumer awareness and preferences for agroecological products [14]. Based on 14 farm 
examples, we found that the principles of connectivity, synergies, social values & diets, and are 
broadly applicable across regions and generally well met (Table 6). All farm owners actively engage 
in community initiatives supporting local production and circular economic practices. Strong 
engagement and cooperation among various stakeholders, including farmers, researchers, and civil 
society organizations was also a positive outcome of the five case studies collected in different 
European regions [14]. This multiactor approach facilitated knowledge sharing, co-creation of 
solutions, and encouraged participatory practices, which are essential for scalable agroecological 
transitions. The two principles concerning the economy of inputs, and the reduction of pollution 
emerged in nearly all case studies. This could be explained by the economic and regulatory 
constraints affecting animal production. Dumont et al., [14] found that a key barrier to expanding 
agroecological animal production systems is that current agricultural policies often prioritize 
conventional commercial farming, with subsidies and incentives largely favoring industrial 
agriculture over sustainable practices, thus creating economic disincentives for farmers. However, 
further research is needed to explore policy subsidies and the economics of integrating agroecology 
with high animal welfare livestock production. 

4.1. Recommendations 

The reviewed literature and case studies analysis have highlighted the strategic approaches 
required to further assist farmers and other players to adopt additional measures to safeguard 
livestock sustainability and animal welfare. Critical success factors include changes that affect not 
only the management of farms, or production and consumption patterns at the food system level, but 
also the institutional framework conditions and the way in which we measure the performance of 
agricultural and food systems. 

Planning and knowledge: Farmers need to create a strategic plan to incorporate diversity into 
their production systems by evaluating their farm’s specific needs, understanding the ecological 
context, and choosing compatible species or breeds that work well together. Providing training and 
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resources to farmers on best practices for animals and resources management, storage, and utilization 
can significantly improve animal welfare. 

Economic Viability: While agroecological systems can be economically viable, they often require 
lower dependency on off-farm inputs and may involve higher initial investments, which can be a 
barrier for some farmers. Research from multiple countries shows that agroecological systems can be 
economically viable, producing higher yields and positive financial returns when adapted to local 
conditions [42–44]. The 2019 HLPE report, commissioned by the Committee on World Food Security 
(CFS), examines agroecological and other innovative approaches to sustainable agriculture, showed 
that agroecology has economic potential, but broader, more comprehensive studies are needed to 
confirm its viability across different contexts [45]. 

Need for New Skills: Implementing agroecological practices integrated with high animal welfare 
may require new technical skills and knowledge, which can be a challenge for farmers transitioning 
from conventional systems. Engaging with other farmers, researchers, and agricultural organizations 
can provide valuable insights and support. Collaboration can help in sharing best practices and 
learning from the experiences of others who have successfully implemented diversity in their 
systems. 

Policies and investments: Securing livestock keepers’ access to resources, including land and 
knowledge is also key to poverty reduction and food security, especially for women. Dumont et al., 
[14] proposed innovative public policies, including a collective bonus alongside basic payments 
(awarded when at least 50% of a cropping system’s area adopts targeted practices), could better 
facilitate this shift. Moreover, administrative and technical support for implementing innovative 
agroecological practices (e.g., compost use) could enhance their adoption. 

Market: Market studies demonstrated that the more suitable options for connecting the 
production and the consumption of agroecological food products are represented by Alternative 
Food Networks (AFNs). These networks are systems of food production, distribution, and 
consumption that aim to create more humane, sustainable, equitable, and localized food systems 
compared to conventional food networks, which include a range of market organizations based on 
partnership and social cooperation between consumers and small-scale farmers at local level. These 
studies emphasized the importance of the active role of consumers as a powerful force for driving 
the transition process towards agroecological food systems. However, these studies also identify a 
relevant weakness of AFNs, mainly related to their small dimensions that, ultimately, represents an 
important obstacle for the spread of agroecology on a large scale. Therefore, there is a need of further 
studies aimed at identifying complementary market solutions that would allow an effective and 
wider linkage between production and consumption of agroecological food products [46] 

Research: Interdisciplinary research is crucial to bridge gaps between fields, fostering synergy 
by overcoming differences in goals, methods, and terminology. A comprehensive and consistent way 
to assess agroecological systems is fundamental to produce strong evidence and guide the transition 
to an equitable, humane, and sustainable food system. A review on farm and wild animal sciences 
emphasizes the need for integrating animal ecology and animal production science to address societal 
challenges like ecosystem resilience and sustainable farming. It advocates for applying agroecology 
principles to animals, leveraging functional diversity to boost resilience in wild and farmed systems, 
and utilizing modern monitoring tools to assess welfare and adaptability. The review highlights the 
strengths of each discipline, ecology’s focus on biodiversity and natural adaptations, and production 
science’s expertise in breeding, management, and economics and calls for unified approaches, such 
as participatory modelling and knowledge integration, to enhance animal system management [47] 

4.2. Limitations 

This study on how livestock sustainability and animal welfare fits into agroecology is limited by 
its reliance on 14 specific case studies, most of which were developed in a single country. This could 
potentially restrict the generalizability of findings due to diverse socio-ecological conditions present 
in different regions. Its primarily qualitative approach, while providing in-depth insights, introduces 
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inherent biases and limits quantitative analysis. The lack of longitudinal data offers only a snapshot, 
missing the dynamic evolution of these practices. Furthermore, the analysis of animal welfare based 
on a single observation might fail to capture its dynamic nature and temporal changes, introducing 
observer subjectivity, hindering detection of subtle issues, limiting generalizability and potentially 
overlooking welfare concerns. Future research should use robust, longitudinal methods involving 
repeated, objective, species specific measurements for a more accurate understanding and 
improvement of animal welfare. These limitations suggest caution in interpreting the results and 
highlight the need for broader, more quantitative, longitudinal, and interdisciplinary research to fully 
assess livestock sustainability and animal welfare in agroecological systems. 

5. Conclusions 

Animals in agroecology systems generally experience better health and welfare due to practices 
that prioritize natural processes, reduced chemical inputs, and enhanced biodiversity. These systems 
also contribute to social and environmental sustainability and resilience, which indirectly benefits 
animal well-being. However, the successful inclusion of animal welfare in agroecological principles 
requires local-territorial systems-based approaches with strategies, management models, or 
analytical frameworks that focus on a specific, geographically bounded area, also considering the 
diversity of climates, soils and agroecosystem complexities as well as the level of on-farm resources 
available to small-holder farmers, and their knowledge and ability to handle animals. 

Supplementary Materials: The following supporting information can be downloaded at the website of this 
paper posted on Preprints.org. 
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