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Abstract 
This study assessed the effectiveness of agroecological farming practices in Beni municipality, 

Myagdi district, Nepal, by surveying 150 households. The analysis considered various 

sociodemographic factors, occupations, and ecological aspects to calculate the Characterization of 

Agroecological Transition (CAET) scores. Only 20 out of the 150 farms received CAET scores between 

50-60%, categorizing them as “incipiently transitioning” toward agroecological practices. Three of 

the ten evaluated elements scored below 40%, while four scored below 50%, and the remaining 

three were under 60%, resulting in an overall average score of 43.39%. This low score indicates 

limited adoption of agroecological practices in the area. The highest CAET scores were associated 

with male farmers, individuals identifying as Brahmin, those with basic literacy, and farms involved 

in beekeeping, where beneficial pollinators were present. Beekeeping was significantly correlated 

with higher CAET scores and also linked with food self-sufficiency for daily needs. Additionally, 

significant differences in CAET scores were observed across gender, ethnicity, and involvement in 

beekeeping. The study concludes that while interest in agroecological practices exists, adoption is 

hampered by limited knowledge and socioeconomic challenges. To foster greater agroecological 

transitions, targeted education and support systems must be developed, with a focus on integrating 

beekeeping and promoting a pollinator-friendly environment. 
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Statement of Sustainability: This study incorporates FAO's TAPE tool into a high-hill Nepali environment, providing a first-of-its-

kind agroecological performance assessment in Beni Municipality. By connecting beekeeping to food self-sufficiency and gender-

inclusive engagement, it immediately contributes to SDGs 2 (Zero Hunger), 5 (Gender Equality), and 15 (Life on Land). The findings 

stress locally customized interventions that improve biodiversity, ecological resilience, and social equity—all of which are necessary 

for creating sustainable food systems in marginalized mountain regions. 

1. Introduction 

Sustainable agriculture and food systems have become a global trend in agroecology (Mottet et al., 2020). 

Agroecology blends economic principles with socio-economic concerns, offering a pathway to sustainable agricultural 

development (D’Annolfo et al., 2017). Recognized as a holistic and transformative approach, agroecology is gaining 

attention for its potential to ensure agricultural sustainability (Geck et al., 2023). By emphasizing local and ecological 

knowledge, agroecology enhances social networks and reduces dependency on agrochemical inputs. Recently, it has 

been increasingly included in international discussions on the future of food security and agricultural production (Mottet 

et al., 2020). As a key principle for advancing agriculture (Lopez-Ridaura, 2022), agroecology's impact is being studied 

with tools like FAO's Tool for Agroecology Performance Evaluation (TAPE), which has been successfully tested in 
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countries like Argentina, Cuba, Cambodia, and Senegal. However, this tool has yet to be applied in predominantly 

livestock-based areas in Europe. 

Agricultural systems are part of broader social-ecological processes that must be considered in any comprehensive 

discussion about sustainable agriculture (Bacon et al., 2012). Since the 1930s, the scope of agroecology has significantly 

expanded as scientists applied ecological principles to farming. In the 1960s, agroecology also became a social 

movement in response to environmental concerns and resistance to industrialized agriculture, particularly in Latin 

America and, to a lesser extent, in Western Europe. By the 1980s, agroecology evolved into a framework promoting 

sustainable farming practices aimed at conserving soil and biodiversity, while minimizing the use of synthetic fertilizers 

and pesticides (Altieri 1999). It applies ecological principles to develop resilient agricultural systems. The FAO has 

identified ten key elements that guide the shift towards agroecological practices. 

Soil health refers to the capacity of soil to perform essential functions within ecosystems and land-use boundaries, 

helping to maintain water and air quality while supporting the health of plants and animals (Doran and Zeiss 2000). To 

achieve better soil management, there is a need for more meaningful and effective soil health tests (Mann et al., 2019). 

Aggregate stability serves as a key indicator of soil health, enhancing resistance to erosion and improving soil water 

dynamics (Rieke et al., 2022). Soil health is recognized as a valuable characteristic of ecosystems that is sensitive to 

human activities (Maaz et al., 2023). It is fundamental to sustainable food production systems, as its key indicators 

significantly influence agricultural crop productivity (Das et al., 2023). Additionally, soil health encompasses the 

stabilization of soil structure, the maintenance of soil life and biodiversity, the retention and release of plant nutrients, 

and the preservation of water-holding capacity. 

TAPE assesses various social issues, including working conditions, gender equity, civic engagement, and food 

security. It emphasizes the importance of fair and inclusive agricultural systems that contribute to community support 

and societal well-being (Bacon et al., 2012). By utilizing TAPE to evaluate these aspects, researchers can gain a 

comprehensive understanding of the overall effects of the agroecological transition and identify potential trade-offs 

and synergies among different factors. This in-depth analysis can inform policy decisions, resource allocation, and the 

promotion of effective agroecological practices (Altieri 2002). Agroecology presents a sustainable approach to 

agricultural development by integrating ecological principles with social and economic considerations (D’Annolfo et al., 

2017). 

The study's rationale is to assess the efficiency and environmental impact of agroecological practices in the study 

area, to provide useful data to policymakers, farmers, and stakeholders. This material intends to assist sustainable 

practices for food security, resilience, and ecological balance. It provides insights for agricultural extension, research, 

and education to encourage better farming methods. The study's overarching goal is to evaluate farmers' agroecological 

performance in Beni Municipality. Specific aims include analyzing gender inequalities in agroecological participation, 

studying the amount of agroecological transition, nutritional diversity, and soil health, and identifying factors impacting 

agroecological transition criteria and biodiversity. 

2. Materials and Methods 

2.1. Study Sites 

The study was conducted in Beni municipality, a typical high hill in Gandaki province. Nepal exhibited immense 

climatic potential to produce different types of crops and livestock. The district lay within coordinates of 28°32’46.32” N 

latitude and 83°29’06.36” E longitude, with an elevation of 2828 m/9278 feet. The average annual rainfall was about 

1717.13 mm (Figure 1). The climate of the district was subtropical, temperate, and alpine, and the annual high and low 

temperatures were recorded at 19.9°C and 9.95°C, respectively. 

2.2. Research Method and Design 

The random sampling method was employed to select the participants or farms for data collection. The total 

population size of farmers in Beni was obtained from the Beni Municipality office. Using an 8% margin of error for the 

total population size of farmers in Beni Municipality (7261), a survey sample of 150 was determined at a 95% confidence 

level. 
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Figure 1. Map of the study area in Beni Municipality, Myagdi, Nepal. 

2.3. Data Collection 

A structured survey questionnaire was prepared through TAPE and administered to a sample of farmers in the study 

area to collect quantitative data on various aspects of their farming practices. A direct interview was conducted with key 

informants and farmers for data collection. Existing literature on agriculture and agroecology was consulted to provide 

a theoretical framework for the research. In this study, specific parameters and variables such as demographic 

information, CAET, agriculture biodiversity, income, productivity, dietary diversity, and soil health were measured and 

analyzed during the research. 

2.4. Data Entry and Analysis 

The survey was conducted using the m-Water Surveyor, while additional experimental data were entered into MS 

Excel for tabulation and organization. Both descriptive and inferential statistics were employed to analyze the data. The 

statistical analysis was performed using R version 4.2.1, with mean separation conducted through Tukey’s HSD test at a 

5% significance level. The "Agricolae" package was utilized for mean separation, while "Rstatix" was used to compute 

standard error. The results were interpreted logically, and the final report included tables and figures as needed. 

3. Results and Discussion 

3.1. Agro-ecological Performance Evaluation 

The average biodiversity score of 43.67 was lower than anticipated. The study area was mainly characterized by 2-3 

widely cultivated crops, a few animal species, multiple tree species, and 2-3 income-generating activities (Table 1). The 

average synergy score was 35.67, lower than the anticipated score. Farmers moderately integrated crops and animals, 

using farm-produced feed or grazing for livestock, while manure was used as fertilizer. The efficiency score of 41.04 was 

higher than synergy. Over half of farmers used community-sourced inputs, while one-third relied on market-bought 

inputs. Synthetic fertilizers and chemical pesticides were used selectively, while organic pesticides were more common. 

Most farmers produced only enough to meet household needs, with little ability to save. The recycling score averaged 

44.3, which is lower than expected, but there are signs of improvement. Farmers recycle a small amount of waste, such 

as utilizing crop residues for animal feed and manure for composting. Most farms do not have the necessary equipment 

for water harvesting, resulting in water wastage. Over half of the farmers use self-produced or exchanged seeds, and 

about half of the breeding is conducted with neighboring farms. Most energy is purchased, with only a small portion 

generated through methods like animal traction, biogas, and wood. The resilience score averaged 57.38, with half of the 

farms achieving stable income despite variations in production or input costs. Although income and production typically 
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rebound aftershocks, community support and access to credit are limited. Insurance coverage is infrequent and often 

insufficient to cover all risks. Many farms face challenges in adapting to climate change, and the local environment is 

adversely affected by climatic shocks. Farmers scored above 50 in cultural and food traditions, indicating a strong 

proficiency in this area. While most farms maintained food security over time, they exhibited a lack of diversity in food 

groups. Although farmers were aware of good nutritional practices, they did not consistently implement them. 

Traditional identity and knowledge were acknowledged but not always utilized effectively. A considerable amount of 

the food consumed originated from local varieties, and traditional practices were frequently employed in food 

preparation. 

The score for co-creation and knowledge sharing was significantly lower than expected, with farms achieving only 

30.11%. In over half of the farms, at least one social mechanism for co-creating and sharing knowledge was identified, 

but these mechanisms had limited functionality and were unable to disseminate information on agroecology effectively. 

Most farmers were largely unaware of agroecological principles, although younger generations showed interest. 

Producers maintain regular relationships with their local communities and occasionally participate in events organized 

by grassroots organizations, although women's involvement is comparatively lower. Human and social values scored 

just above 40%, at 43.5%. Although women can influence decisions at home and within their communities, they are not 

the primary decision-makers and often lack access to resources. Some women's associations exist, but they are not fully 

operational. Agriculture primarily depends on family farms, yet producers have limited access to capital and decision-

making authority. Workers face inadequate labor conditions. Many young people perceive agriculture as too difficult 

and express a desire to emigrate. While animals do not experience hunger, thirst, or diseases, they can suffer from fear, 

discomfort, and stress, particularly during slaughter. 

The score for the circular and solidarity economy was 44.64. While most products and services are sold locally, the 

networks among producers are underperforming, leading to limited connections with consumers. Intermediaries 

manage the majority of marketing, and food and inputs are frequently sourced from outside the community, despite 

some goods and services being exchanged or sold among local producers. The average score for responsible 

governance was lower than expected at 41.67. While producers' rights are acknowledged, they are not consistently 

upheld. Producers have limited bargaining power and few resources to enhance their livelihoods or develop their skills. 

Although there is at least one organization representing producers, its role is minimal, primarily providing support for 

market access. Producers are involved in the governance of land and natural resources, but their influence on decision-

making is restricted. Gender equity is not consistently honored. The gap in CAET scores could be attributed to women's 

reduced access to resources and training. Tavenner and Crane (2018) discovered that such barriers frequently limit 

women's ability to participate in agroecological techniques. A greater emphasis on household food security, combined 

with limited access to resources, has led to a reliance on traditional techniques (Sharma and Raut, 2023). 

Table 1. Agroecological transition score of the study area. 

Particulars Score 

Diversity  43.67  

Synergies  35.67  

Efficiency  41.04  

Recycling  44.3 

Resilience  57.38  

Culture and food tradition 51.94 

Co-creation and sharing of knowledge 30.11 

Human and social value 43.5 

Circular and solidarity 44.64 

Responsible governance 41.67 

CAET total score 43.39  

 

3.2. Soil Health and Dietary Diversity 

Based on this, the average score for soil health (1.15) in the study area indicates unsustainable soil conditions for 

sustainable farming practices. Based on this, the average score for dietary diversity (6.02) in the study area indicates that 

dietary diversity is acceptable (Table 2). 
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Table 2. Average ratings of soil health in the study area. 

 Particulars Score 

Soil structure 1.49.  

Soil compaction  0.74 

Soil depth  1.29 

Status of residue 0.94 

color 1.17 

Water retention 1.17 

Soil cover  1.14 

Erosion  1.24 

Presence of invertebrates  1.17 

Soil health total score 1.15 

The average score is <2.5 (Municipalities et al. 2023). 

3.3. Mean Differences in Gender with CAET, Bee Keeping, Pollinators, and PAC 

Females (mean = 42.7, SD = 5.34) scored significantly lower than males (mean = 44.8, SD = 5.42), with a t-value of 

-2.239 and a p-value of 0.026 (Table 3). A significant difference was seen in this case (p-value<0.05). Kleijn et al. (2019) 

found limited gender inequalities in specific agricultural operations in which both men and women are actively engaged. 

As a result, future CAET studies in Beni should prioritize investigating external socioeconomic determinants that 

influence beekeeping adoption and success rather than relying primarily on gender dynamics. To promote inclusive and 

sustainable beekeeping development, it is vital to challenge gender stereotypes, provide targeted assistance to women, 

involve them in decision-making, and remove cultural barriers (Singh and Raut 2023). Studies show that men and women 

in farming communities frequently play similar responsibilities in environmental management, which leads to similar 

perspectives on pollinators (Gliessman 2015). In places with a high concentration of pollinators, all genders experience 

them similarly, hence the lack of perceived difference. Men and women have similar levels of environmental awareness 

in rural areas focusing on sustainable farming (Sachs 2018). This study's findings are similar to prior studies (Boserup 

1970; Meinzen-Dick et al., 2014), indicating that while gender differences can be important in specific agricultural 

situations, they do not have a universal impact on all agroecological indicators. Over the last 20 years, the demand for 

honey has increased tremendously, and organic lifestyle changes have changed the diet of the rich and prosperous 

(Ahmad et al., 2007). 

Table 3. Mean differences in CAET with respect to the gender of respondents at Beni Municipality. 

Gender  Number  Mean   SD t-value p-value 

Female  

Male  

101 

49 

42.7 

44.8 

 5.34 

 5.42 

 -2.239  0.026 

 

3.4. Association of Bee Keeping with Self-Sufficiency of Food 

The results showed that there was a significant difference observed in beekeeping with respect to Self-sufficiency 

of food for daily consumption (p-value<0.05). This means that when the activities of beekeeping increase then the self-

sufficiency of food will increase or vice versa (Table 4). 

Table 4. The scenario of beekeeping with respect to self-sufficiency of food at Beni Municipality.  

Self-Sufficiency of Food  Bee Keeping Total  p-value  

Yes (Raised) No (Widespread) No (Rare) 

0-3 months 

3-6 months 

6-9 months 

Above 9  

0 

3(10) 

11(38) 

15(52) 

9(7) 

46(38) 

22(18) 

44(36) 

0 

0 

0 

0 

9(7) 

49(48) 

33(56) 

59(88) 

0.003 

 

3.5. Mean Difference in CAET with Ethnical Group and Bee Keeping 

A significant difference was seen in this case (i.e., p-value= 7.2e-05< 0.001) (Table 5). The presence of bees likely 

enhances pollination efficiency, contributing to greater biodiversity and improved ecosystem services within 

agroecosystems. Previous studies have demonstrated that integrating pollinators, especially bees, into agricultural 

practices not only boosts crop yield but also contributes to the resilience of the agroecosystem (Aldasoro Maya et al., 

2023). The promotion of biodiversity, through the presence of bees, leads to a reduction in the dependency on synthetic 

inputs such as pesticides and fertilizers, a cornerstone of agroecological practices (Ngegba et al., 2022). Previous studies 
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have indicated that ethnic background can play a role in cognitive or attitude-based assessments (Pépin et al., 2021). 

Similarly, the higher scores observed in the Brahmin group may reflect underlying socio-economic advantages, such as 

access to better educational facilities or learning environments, as indicated by several studies on educational disparities 

among ethnic groups (Asitik and Abu 2020). The Wachagga as the traditional dominant group of the Kilimanjaro area 

had the most arable land at their disposal, were much more likely to own the land they cultivated, and showed higher 

levels of subsistence than any other ethnic group (Schlesinger et al., 2015). Maximum CAET score was seen with Bhramin 

(45.2a ± 5.42) which was significantly higher than another ethnic group. While the maximum CAET score was seen with 

yes, bees are raised within the agroecosystem (44.46 ± 4.32) which was significantly higher than another type. A 

significant difference was seen in this case (i.e., p-value=0.02 >0.05) (Table 6). 

Table 5. The mean difference in CAET with respect to ethnical groups at Beni Municipality. 

Ethnicity CAET (Mean ± SD) 

Brahmin 45.20ᵃ ± 5.42 

Chhetri 44.58ᵃ ± 4.83 

Janajatis 43.66ᵃᵇ ± 5.70 

Madhesis 39.84ᵃᵇ ± 4.93 

Dalits 39.67ᵇ ± 5.10 

Grand Mean 43.39 

CV (%) 11.69 

MS Error 25.72 

MSD (0.05) 3.90 

F-value 6.54*** 

Note: Mean followed by the different letters in a column are significantly different by Tukey test at a 5% confidence level. CV=Coefficient of variation; 

MS error=Mean standard error; ***: significant at 0.1% level of significance. 

Table 6. The mean difference in CAET with respect to beekeeping at Beni Municipality. 

Beekeeping Status CAET (Mean ± SD) 

Yes, bees are raised 45.50ᵃ ± 5.62 

No, bees are not raised 42.88ᵇ ± 5.29 

No, bees are not raised and are rare 0.00 

Grand Mean 43.38 

CV (%) 12.34 

MS Error 28.67 

MSD (0.05) 2.79 

F-value 5.594* 

Note: The mean followed by the same letter in a column is not significantly different by the Tukey test at a 5% confidence level.CV=Coefficient of 

variation; MS error=Mean standard error; *: significant at 5%. 

4. Conclusion 

The study underscores the necessity for enhanced awareness, education, and support to promote agroecological 

practices in Beni municipality. It emphasizes that addressing socioeconomic challenges, improving resource accessibility, 

and providing targeted support for women are crucial for fostering sustainable agricultural development. By integrating 

beekeeping and focusing on the unique needs of diverse demographic groups, stakeholders can strengthen the 

transition to agroecological farming, ultimately contributing to long-term agricultural sustainability and resilience in the 

region. This research provides valuable insights for policymakers and practitioners seeking to advance sustainable 

agricultural strategies. 
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