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EXECUTIVE SUMMARY

mostly sold at local level. Processing 
and value addition of the product 
is sparsely practiced. Most of the 
goods are sold fresh. The products 
are marketed through locally available 
baskets (dokos).  The area is also prone 
to floods, drought and pests problems. 
Most of the farmers have their own 
land. 

There were many actors working in the 
extension system of the locality. They 
were from government offices and 
NGOs. Some were even local leaders. 
They assisted in providing technical 
knowledge and inputs.  Policies at local 
and national level were found conducive 
in supporting sustainable agriculture. 

Agroecological performance

There was variation in household site 
in the study area. Dullu had the highest 
household size (7.06) followed by 
Aathbis (5.54), Birendranagar (4.84) 
and Barahatal (4.6). The area for 
agricultural production was highest in 
Birendranagar (0.98 ha), followed by 
Dullu (0.59ha), Barahatal (0.46 ha) and 
Aathbis (0.41 ha). 11.1% of household 
used equal amount for sale and self-
consumption, 15.54% used it mostly 
for sale, 29.1% were used mostly self-
consumption and 44.4% for only for 
self-consumption. Crops and animals 
were the major outputs. 

The overall score obtained during the 
characterization of agroecological 
transitions showed the average value 
of 41.26%. It was 41.97% for Diversity, 
43.43% for Synergies, 46.87% for 
Efficiency, 38.125 for Recycling, 36.90% 
for Resilience, 49.99% for Culture and 
Food Tradition, 38.33% for Co-creation 
and Sharing of Knowledge, 41.40% for 

The study was conducted to assess 
the agroecological performance 
of farmers in Surkhet and Dailekh 
district. Birendranagar municipality 
and Barahatal rural municipality 
from Surkhet and Dullu municipality 
and Aathbis rural municipality from 
Dailekh were selected for the purpose. 
The objectives of the study were to 
analyze the context and to enable 
the environment for the transition to 
agroecology as well as to examine the 
current agroecological status, gaps, 
strength and weaknesses of farms. 
During the study, secondary data 
were reviewed through desk study 
whereas primary data were collected 
through focused group discussion and 
household survey. Household survey 
was conducted with 120 respondents 
using  the Tool for Agroecology 
Performance Evaluation (TAPE) in its 
digital version on the KoBoToolbox 
app for generating quantitative data 
on agroecological transition and 
performance in target territories. By 
following the TAPE methodology, 10 
Elements of Agroecology and 10 core 
criteria of performance organized in 
5 dimensions of sustainability were 
assessed and analyzed. 

The context

The study area possesses the mild 
type of climate with temperature from 
0-400C with an average rainfall of 100 
mm. The area is generally sloppy and 
forested. Loamy sand dominates the 
area.  

Almost all farmers are engaged in 
integrated farming with crops and 
livestock. Farm machineries are 
mostly traditional type. Products are 
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Human and Social Values, 41.73% for 
Circular and Solidarity Economy and 
32.98% for Responsible Governance. 
The score was not significantly different 
across municipalities.  

Scores in Efficiency and Recycling 
increased with the increase in elevation 
whereas, Resilience, Co-creation and 
Sharing of Knowledge, Human and 
Social Values, Circular and Solidarity 
Economy, Responsible Governance and 
overall CAET scores decreased with the 
increase in elevation. These parameters 
were significantly correlated to each 
other. 

When analyzing criteria of performance, 
land tenure had acceptable scores. 
Among the major crops grown, the 
productivity of rice, wheat, potato and 
barley were unsustainable while that 
of maize was acceptable. Only millet 
had desirable scores. The economic 
performance of farms was measured 

by calculating their value added, 
and net income, which is below the 
national average and was therefore 
regarded as unsustainable. For the 
nutrition and health dimension, results 
on households’ dietary diversity were 
considered sustainable. Women’s 
leadership and youth employment 
have scores of below 50% and were 
therefore considered unsustainable. 
Agrobiodiversity score has achieved 
sustainable results and soil health was 
acceptable. 

Though some of the indicators were 
within acceptable and desirable range, 
however, the overall performance of 
agroecology in the study area is poor and 
unsustainable, suggesting the dearth 
need of suitable interventions for better 
performance within the elements to 
complete the transition to agroecology 
as well as for increasing the adaptability 
of farming communities. 
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1.	 INTRODUCTION 
1.1 Features and challenges of 
agriculture in Nepal

Agriculture is still the major source 
of people’s food security, income and 
export earnings in Nepal.  It is also a 
major engine of pro-poor growth, social 
welfare and human development1 
(Gauchan, 2017). There are several 
significant characteristics associated 
with Nepalese agriculture. The majority 
of agricultural products are used 
for self-consumption and it is still 
inadequate for survival. Though Nepal 
is one of the richest country in water 
resources, the agriculture of Nepal 
is rainfed and depends on monsoon 
which is uncertain and inadequate. The 
productivity is low in terms of output per 
hectare in comparison to neighboring 
countries in South Asia. Nepal is rich in 
biodiversity, however, priority is given to 
only few crops especially cereals such 
as rice, maize and wheat. 

The total land area covered by the 
Mountain, Hills, and Tarai is 35 
percent, 42 percent, and 23 percent 
respectively (CBS, 2012). Even though, 
Nepal is broadly classified into three 
ecological zones, there are wide range 
of variations from lowland to highlands 
due to altitudinal differences. A high 
agro-ecological diversity exists in Nepal 
ranging from flat lowlands, and rivers 
basin, to rugged mid Hills and steep 
Mountain slopes with subtropical to 
warm temperate, cool temperate, and 
alpine to arctic type climates(Gauchan, 
2017).  

Climate and geographical variations 
have triggered the higher level of 
diversification in agriculture as well. 
1 Gauchan, D., & Shrestha, S. (2017). Agricultural and Rural Mechanisation in 
Nepal: Status, Issues and Options for Future. Rural Mechanization. A Driver 
in Agricultural Change and Rural Development. Dhaka: Institute for Inclusive 
Finance and Development.	

Within almost 200 Km in north-south, 
vast difference in temperature regime 
is found where we can find tropical 
to temperate plants.   After the 
introduction of the new constitution 
in 2015, the unitary country has been 
restructured into 7 provinces mainly 
based on geography.  Among them, 
Province 1, Bagmati, Lumbini and 
Sudur Paschim have temperate and 
tropical climates and are more diverse 
in terms of agriculture crop production 
potentialities. While Madhesh Province 
has mostly tropical climate, Gandaki 
and Karnali Province have largely 
temperate climate and are less diverse. 

1.2 Agroecology and TAPE tool

Agroecology is an approach that draws 
on social, biological and agricultural 
sciences integrating traditional and 
farmers knowledge aimed to transform 
agriculture into a more sustainable and 
resilient system. Its main core is to 
mimic functioning of natural ecosystem 
in agricultural landscape with tight 
nutrient cycle, complex structure 
and vast biodiversity.  It emphasizes 
principles of diversity, efficiency, 
responsible governance, circular 
and solidarity economy, co-creation 
and sharing knowledge, synergies, 
recycling, resilience, human and social 
values, culture, and food traditions. The 
improvement done by agroecology is at 
holistic level so it helps the vulnerable 
community resilient to bear shocks and 
improve their adaptive capacity. 

So, in this regard, to develop a clear 
picture of prevailing agroecology 
practices in the farming communities 
at Surkhet and Dailekh districts 
Karnali Province of Nepal, Tools for 
Agroecology Performance Evaluation 
(TAPE) developed by FAO was used.  
It is a global analytical framework 
for agroecology that aims at building 
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evidence through collecting data about 
sustainable agriculture and the role 
of agroecological approaches (FAO, 
2019). The report is the compilation of 
findings obtained from a study sample 
of four municipalities of  these two 
districts conducted among farmers 
that receive support from Non-
governmental organizations LI-BIRD 
and SOSEC financially supported by 
DANIDA through DanChurch Aid.

2.	 OBJECTIVES 
The overall goal of this study is to 
increase adaptation and resilience 
of farming communities to climate 
change and other external forces. The 
study specifically aimed to: 

	» Analyze the context and enabling 
environment relative to transition to 
agroecology;

	» Examine the current agroecological 
status of farms and highlight gaps, 
strength, and weaknesses. 

3.	 METHODOLOGY 
The study was conducted in two 
different phases. The first phase 
included the training of TAPE as the 
study was first of its kind in Nepal. 
The second phase included the data 
collection, analysis and preparation of 
report. 

3.1 Steps of TAPE 

Step 0: Description of systems and context

Step 0 includes the characterization 
of socio-economic, environmental 
and demographic characteristics and 
contexts (location, household size, 
productive assets, agro-ecological 
zone, landforms, forests, access to land, 
commodities produced and production 

systems in the region). At this stage, 
there should also be the description of 
the enabling (or disabling) environment 
prevailing for agroecological transition.  
It must be conducted at the community 
level with a variety of actors at that 
locality. 

Step 1: Characterization of Agroecological 
Transition (CAET)

During step 1 characterization of 
agricultural system for transition to 
agroecology of agricultural systems 
is done at farms, households, 
communities/territories level based 
on the 10 Elements of Agroecology as 
proposed by (FAO, 2018) and supported 
by its governing bodies.  The 10 
Elements are incorporated in questions 
with descriptive scales with scores 
from 0 to 4. Though there are no defined 
thresholds, the system with high scores 
are considered well engaged in their 
transition to agroecology. 

Step 2: Core criteria of performance

In this step, the performance of 
productive systems (e.g. farms) are 
assessed based on the key dimensions 
considered relevant to sustainable 
food and agriculture to achieve 
the SDGs. These dimensions were 
identified during the International 
Expert Workshop on Multidimensional 
Assessment of Agroecology (8th-9th 
October 2018, FAO Rome).

The criteria used in this step should be 
robust enough to generate harmonized 
data across regions in addition of being 
flexible enough for reflecting specific 
priorities in the local context. Moreover, 
as per the recommendation from expert 
workshop, it should also be simple, 
feasible, easily communicable and 
should require a minimum of training to 
be applied. 
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The short list of core criteria that 
should be assessed systematically 
in order to generate evidences on 
multi-dimensional performance of 
agroecology are :

1.	 Secure land tenure (or mobility for 
pastoralists)

2.	 Productivity (and stability over time)
3.	 Income (and stability over time)
4.	 Added value
5.	 Exposure to pesticides
6.	 Dietary diversity
7.	 Women’s empowerment 
8.	 Youth employment
9.	 Agricultural biodiversity
10.	Soil Health

3.2TAPE training 

A four-days training on the Tool for 
Agroecology Performance Evaluation 
(TAPE) was conducted in Surkhet 
District from 1-4 November 2022. There 
were 19 participants in the training. On 
the last day field testing was conducted. 
Each farmer was interviewed by 2-3 
persons at their house in the village. 
Field interviews on an average took 2 
hours. After field testing, a feedback 
session was also carried out. The points 
discussed during the session were the 
duration of interview, the content of 
the tool, consistency in language and 
format of the terminologies. 

3.3 Procedure used for field data 
collection and analysis  

Desk study, focused group discussion 
(FGD) and household survey were used 
to collect data for the study. In order to 
conceptualize and get a clear picture 
of context and enabling environment 
for agro ecological transition, desk 
study was done. During the process, 

biophysical and climatic characteristics, 
type of agro-ecosystem, vegetation, 
environmental challenges, policies 
regulating agricultural production, 
various actors interacting with the 
system were reviewed and the necessary 
information were synthesized. 

After desk study, FGDs were done 
in order to explore the community 
understanding of context and enabling 
environment. A total of 4 FGDs were 
done (one at each municipality). 
Each FGDs involved 6-12 members of 
communities. 

After review and FGD, survey was 
conducted to 120 households (10% of 
target population) selected at random 
from a list of 1200 farmers in the four 
municipalities mentioned above by 
using random number generator.  TAPE 
was used to evaluate the selected 
households. Six enumerators were 
used for the purpose. The enumerators 
were agriculture students in their 
final year of B.Sc. Ag.  The survey 
was conducted in four territories 
viz., Birendranagar Municipality and 
Barahatal Rural Municipality of Surkhet 
district and Dullu Municipality and 
Aaathbis Rural Municipality of Dailekh 
district.  The survey was done by using 
simple random sampling from the list 
of farmers provided by LIBIRD and 
SOSEC. 

The information after submission were 
processed by FAO and was forwarded 
to us for analysis. It was then processed 
and analyzed using R stat version 4.2.2. 
Analysis of variance, Chi square test 
and t tests were done as and where 
needed. The mean separation was 
done through agricolae package. 
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3.4 Selection of typology for 
evaluation 

As TAPE’s Step 1-bis allows the 
definition of typologies (FAO, 2019) 
for a deeper analysis of the results., 
the study used following groups of 
typologies: 

1.	 The CAET typology: In order 
to categorize farms with 
agroecological transition scheme 
proposed in Lucantoni et al. 
(2021) was used.  Systems with 
a CAET score lower than 50% are 
considered “nonagroecological”, 
whereas, systems with a CAET 
score comprised between 50% and 
60% are considered in “incipient 
transition”, systems with a CAET 
score comprised between 60% and 
70% are considered “in transition 
to agroecology” and lastly systems 
having a CAET score higher than 70% 
are considered “agroecological”. 

2.	 The Geographical typology: The  
studied municipalities are 
selected in this regard as a 
particular municipality has its own 
geographical characteristics not as 
identical to other. 

3.	 Typology of production system: 
The major production system in 
the area are monoculture, crops 
and livestock and lastly integrated 
farms. However, the farmers were 
seen to be integrating the different 
components. So, the integration was 
again reclassified according to the 
hierarchy of castes in the society. 
Bhramins and Chhetris are grouped 
into elites, Janajatis as indigenous 
and dalits as marginalized. 

3.5 Internal consistency of TAPE 

In order to check the data and observe 
reliability coefficient for step 1, 
Cronbach’s alpha was calculated. The 
internal consistency is a measure based 
on the correlations calculated between 
various items on a same test (Wikipedia, 
n.d.). Cronbach’s alpha, also known as 
coefficient alpha was developed by Lee 
Cronbach in 1951 is one of the popular 
tool used to observe reliability or internal 
consistency (Statisticshow, n.d.). The 
range of reliability and its coefficient 
of Cronbach’s alpha is shown in table 
below (George and Mallery, 2003).   

Table 1: Range of reliability and its coefficient of Cronbach’s alpha

Coefficient of Cronbach’s Alpha Reliability Level 
More than 0.90 Excellent
0.80-0.89 Good
0.70-0.79 Acceptable
0.6-0.69 Questionable 
0.5-0.59 Poor
Less than 0.59 Unacceptable 

For the study, the Cornbach’s alpha was calculated to be 0.83 which suggested the 
good level of internal consistency. 
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3.6 Interpretation of core criteria performance

The interpretation of the core criteria performance was done on the basis of guideline 
given by (FAO, 2019) 

Table 2: 10 Core criteria of performance and their links to SDG indicators

Governance 1 Secure land tenure  
(mobility for 
pastoralists)

Type of tenure over land: property, lease 
+ duration, verbal, not explicit (SDG 
1.4.2, 5.a.1 and 2.4.1 sub-indicator 11)  
Existence and use of pastoral agreements 
and mobility corridors

Economy 2 Productivity Gross output value per hectare 

Gross output value per person  ( SDG 2.3.1 
and 2.4.1)

3 Income Income from crops +animals +other 
activities +subsidies –inputs –operating 
expenses –depreciation –taxes –interests  
(SDG 2.4.1 sub-indicator 2)

4 Added value Gross output value –depreciation –
expenditures for inputs ( SDG 10.1.1 and 
10.2.1) 

Health & 
nutrition

5 Exposure to 
pesticides

Quantity applied, area, toxicity and 
existence of risk mitigation equipment 
and practices (SDG 3.9.1, 3.9.2 and 3.9.3) 

6 Dietary diversity Minimum Dietary Diversity for Women - 
FAO & FHI (2016) ( SDG 2.1.1, 2.1.2, 2.2.1, 
2.2.2 and 2.4.1) 

Society &  
Culture

7 Women's 
empowerment

Abbreviated Women’s Empowerment in 
Agriculture Index, A-WEAI (IFPRI, 2012) 
(SDG 2.4.1, 5.a.1 and 5.a.2) 

8 Youth employment Access to jobs, training, education or 
migration (SDG 8.6.1)

Environment 9 Agricultural 
biodiversity

Relative importance of crops varieties, 
livestock breeds, trees and semi-natural 
environments on farm (SDG 2.4.1, 2.5.1)

10 Soil health SOCLA agroecological method to assess 
soil health, based on 10 indicators 
(Nicholls et al., 2004)
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1.	 Secure land tenure

Analysis of performance

	» Green (desirable)

	9 Has a formal document with the 
name of the holder on it  AND has 
perception of secure access to land

	9 AND has at least one right to sell/
bequeath/inherit any of the parcel 
of the holding;

	» Yellow (acceptable)

	9 Has a formal document even if the 
name of the holder is not on it

	9 OR has no document but his 
perception of secure land 
possession is positive  AND has at 
least one right to sell/bequeath/
inherit the land;

	» Red (unsustainable)

	9 No document possessed
	9 AND no positive perception of 

secure access to land.

2.	 Productivity

Analysis of performance

	» Green (desirable)

	9 Gross output value per ha is ≥ 2/3 
of the value of the gross national 
production per hectare;

	9 Gross output value  per worker 
is ≥ 2/3 of the value of the gross 
national production/number of 
people employed in agriculture;

	» Yellow (acceptable)

	9 Gross output value per ha is ≥ 1/3 
and < 2/3 of the value of the gross 
national production per hectare;

	9 Gross output value per worker is 
≥ 1/3 and < 2/3 of the value of the 
gross national production/number 
of people employed in agriculture

	» Red (unsustainable)

	9 Gross output value per ha is < 1/3 
of the value of the gross national 
production per hectare.

	9 Gross output value per ha is < 1/3 
of the value of the gross national 
production/number of people 
employed in agriculture.

3.	 Net added value 

Analysis of performance

	» Green (desirable)

	9 Value added / ha ≥ 2/3 of the 
agriculture value added per ha

	» Yellow (acceptable)

	9 Value added / ha is ≥ 1/3 and < 2/3 
of the agriculture value added per 
ha

	9 OR (if not available) ≥ 1/3 and < 2/3 
of the net agricultural GDP / ha in 
agriculture

	» Red (unsustainable)

	9 Value added / ha < 1/3 of the 
agriculture value added per ha

	9 OR (if not available) < 1/3 of the net 
agricultural GDP / ha in agriculture

4.	 Income 

Analysis of performance

	» Green (desirable)

	9 Family net income/family worker 
> Median income in similar 
agroecosystem, PPP

	9 OR (if not available) > Median 
income from Farm activities, PPP

	9 OR (if not available) > median 
national income (from national 
statistics)
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	» Yellow (acceptable)

	9 Family net income/family worker > 
national poverty line  AND < Median 
income in similar agroecosystem

	9 OR (if not available) < Median 
income from agricultural activities

	9 OR (if not available) < Median 
national income

	» Red (unsustainable)

	9 Family net income/family worker < 
national poverty line (as defined by 
the World Bank)

5.	 Exposure to pesticides

	9 Analysis of performance 
	» Green (desirable)

	9 Quantity of organic pesticides used 
≥ Quantity of synthetic pesticides 
used

	9 AND pesticides of class I and II 
(highly and moderately toxic) are 
NOT used

	9 AND at least 4 of the listed mitigation 
techniques are used when applying 
chemical pesticides]

	9 OR [Chemical pesticides are not 
used AND organic pesticides AND/
OR other integrated techniques for 
pest management are used]

	» Yellow (acceptable)

	9 Quantity of synthetic pesticides 
used > quantity of organic pesticides 
used

	9 AND producers do not use pesticides 
of class I (Highly toxic)

	9 AND at least 4 of the listed 
mitigation techniques are used 
when applying the chemicals  AND 
organic pesticides and/or other 
integrated techniques are also used

	» Red (unsustainable)

	9 [Producers use highly hazardous 
pesticides (Class I) and/or illegal 
pesticides]

	9 OR [producers use pesticides of 
class II and/or III (Moderately 
toxic and Slightly or relatively non- 
toxic) with less  than 4 of the listed 
mitigation techniques]

	9 OR [producers use chemical 
pesticides of any class AND no 
organic pesticides and no other 
integrated techniques  are used ]

6.	 Dietary diversity

Analysis of performance

	» Green (desirable):   
Average score is ≥7

	» Yellow (acceptable):  
Average score is ≥5 and <7

	» Red (unsustainable):  
Average score is <5

7.	 Women’s empowerment

Analysis of performance 

	» Green (desirable):  
Average score is ≥80%;

	» Yellow (acceptable):  
Average score is ≥60% and <80%;

	» Red (unsustainable):  
Average score is <60

8. Youth empowerment

Analysis of performance

	» Green (desirable):  
Average score is ≥70%;

	» Yellow (acceptable):  
Average score is ≥50% and <70%;

	» Red (unsustainable):  
Average score is <50
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9. Agrobiodiversity

Analysis of performance

	» Green (desirable):  
Average score is ≥70%;

	» Yellow (acceptable):  
Average score is ≥50% and <70%;

	» Red (unsustainable):  
Average score is <50

10. Soil health

Analysis of performance

	» Green (desirable):  
Average score is ≥ 3.5

	» Yellow (acceptable):  
Average score is ≥ 2.5 and < 3.5

	» Red (unsustainable):  
Average score is <2.5

4. CONCEPTUALIZATION OF 
STEP 0  

4.1 The Context for agroecology in 
Study area (step 0)

Nepal is a land-locked country located 
in the foothills of the Himalayas. It lies 
between 26 ° 20' to 30°10' north latitude 
and 80° 15' to 88 ° 19' east longitude. It 
is sandwiched between India and China, 
two of the fast growing economies (Dhs 
program, n.d.). 

Topographically, Nepal is divided into 
three distinct ecological regions. These 
are the Mountains, Hills, and Terai (or 
plains). The Mountain region ranges 
in altitude from about 4,800 metres 
to 8,839 metres above sea level and 
covers a land area of 51,817 square 
kilometres. Because of the harsh terrain, 

transportation and communication 
facilities in this region are very limited 
and only about 8 percent of the total 
population lives here. In contrast, the 
Hill region which ranges in altitude from 
610 metres to 4,800 metres above sea 
level is densely populated. About 45 
percent of the total population of Nepal 
lives in the Hills, which cover an area of 
61,345 square kilometres. This region 
also includes a number of very fertile 
valleys such as the Kathmandu and 
Pokhara valleys. Although the terrain 
is also rugged in this region, because 
of the higher concentration of people, 
transportation and communication 
facilities are much more developed 
here than in the Mountains. Unlike the 
Mountains and Hills, the Terai region 
in the southern part of the country can 
be regarded as an extension of the 
relatively fiat Gangetic plains. This area 
which covers 34,019 square kilometres 
is the most fertile part of the country. 
While it constitutes only about 23 
percent of the total land area in Nepal, 
47 percent of the population live here. 
Because of its relatively flat terrain, 
transportation and communication 
facilities are more developed in this 
region than in the other two regions 
of the country and this has attracted 
newly emerging industries.

4.2 Overview of Karnali Province and 
enabling/disabling environment for 
agroecology

4.2.1 Overview of Karnali Province 

Karnali Province was formed after the 
adoption of the Constitution of Nepal in 
2015 and is composed of ten districts: 
Jajarkot, Dailekh, Surkhet, Mugu, 
Kalikot, Jumla, Humla, Dolpa, Salyan 
and West Rukum. With an estimated 
area of 30,640 square kilometres, its 
name derives from the major river 
Karnali which originates in the Kailash 
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Manasarowar watershed of Tibetan 
plateau and draws the provincial 
territory from north to south in almost 
major parts. Its capital city is the urban 
municipality city of Birendranagar 
which is also the head quarter of 
Surkhet district.

The economic profile of Karnali reveals 
the lowest economic performance 
compared to other provinces which 
accounts for only ~4% of national 
GDP and GVA but must consider low 
population (6% of national population), 
challenging topography, fragmented 
production and limited transport 
connectivity. Agriculture, mining/
quarrying and pubic administration all 
account for ~6% of GDP which aligns 
with population size, but all other 
sectors underperform – especially 
electricity, gas and water (0%) despite 
an estimated 18,000 MW capacity for 
hydro power. 

Karnali is generally a small‐scale 
subsistence based agricultural 
economy with approximately 80% of 
the population employed in agriculture, 
fishery and livestock but with proven 
capacity in specialised crops (e.g. 43% 
of apple and 22% ginger production) 
which are high value low volume and 
ideally can be processed in proximity to 
production. The very low industrial base 
with only 31 large industries contrasts 
with 18,000 small/micro/cottage 
industries and noticeably higher GVA 
per capita in remote areas (e.g. Dolpa, 
Mugu) which highlights potential for 

small scale cottage industries to be 
comparatively productive. The service 
sector is almost non‐existent with most 
tourist operators providing packages 
from India or Kathmandu with very 
few linkages or supply chains within 
Karnali which need to be established 
to capitalize on exceptional locational 
assets for ecological tourism and 
pilgrimage routes(KPPC, 2020) . 

Among various spoken languages in 
the Province Nepali is spoken by 94.90 
percent population. Sinja Valley, the 
place of origin of Nepali Language lies 
in Jumla district of the Province. Other 
major language spoken in the Province 
are Magar 2.46%, Tharu 0.44%, Bhote/
Lama 0.75%, Kham 0.34%, Gurung 
0.28%, Sherpa 0.19% and others 0.65%. 
The largest ethnic group in the Province 
is Chhetri (41.9%). Similarly, there 
are 15.8% Kami, 10.9% Magar, 10.3% 
Thakuri, Brahmin (8.4%), Damai (4%), 
Sarki 2.6%), Sanyasi (1.7%) and others 
1.6%. Majority of population are Hindu 
(95.14%) in the Province predominantly 
followed by Buddhist (3.19%), Christian 
(1.36%), Muslim (0.18%) and others 
(0.1%). Out of the total population of 
the province (1570418) 49.31% of the 
population are residing in the urban 
area (Nepal Outlook, n.d). The general 
characteristics of four municipalities 
selected for the study is shown in table 
below.
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It is observed that the municipalities 
are similar in terms of agroecosystem, 
household size, vegetation and 
environmental challenges. The market 
system was found to be distorted.  
Most of the products are sold locally 
and a few portion goes to regional 
(neighboring districts) and national 
markets. Government and non-
government actors are involved in 
extension system including NGOs for 
providing inputs and training of farmers. 
Other knowledge platforms included 
farmers groups and cooperatives. 

4.2.2  Enabling policy environment for 
ecological agriculture

Karnali Province with capital city 
Surkhet, is least developed in terms 
of physical facilities developed and 
Human Development Index. The HDI 
value of Karnali Province’s local bodies 
falls below the 0.50. Majority of local 
bodies have less than 0.43 HDI value, 
which indicates an extremely low 
well-being of Karnali’s people (UNDP, 
2020).  The large potentialities of entire 
province remain untapped.  Karnali 
Province is largely known as the home 
of Medicinal and Aromatic Plants, 
so can be the source for prosperity 
in the region. Most of the areas of 
this province are organic by default. 
With the vision of achieving food 
sovereignty and sustainable agriculture 
development for food and nutrition 
security, the provincial government has 
conceptualized following policies in 
agriculture sector;

a.	 Emphasizing organic production by 
developing competent manpower 
through focus on research, education 
and skills. Establishing Agriculture 
College, soil laboratories, organic 
fertilizer and pesticides factories 
are given top priorities. 

b.	 “Increased organic farming 
increased prosperous Karnali” 
slogan is developed which is the 
main motto employed for agriculture 
development in this province. 
Moreover, “One local level one 
model farm” and “one cooperative 
one model agriculture, livestock 
and fisheries farm” principles are 
adopted. Moreover, establishing 
genebank for promoting 
conservation and management of 
local varieties and breeds of crops 
and livestock. 

c.	 Food and nutrition security in 
the province will be ensured 
by increasing productivity, 
proper distribution and storage. 
Transportation subsidy in close 
collaboration with government of 
Nepal for food will be provided to 
the rural districts like Humla and 
Dolpa who lack road connectivity. 

d.	 Establishing modern and hightech 
nursery to ensure regular supply 
of saplings of demanded fruits, 
flowers, ornamental crops and 
vegetables. 

e.	 Policy formulation for land 
use maximization. Formation 
of a powerful provincial land 
commission to solve all kinds of 
land issues. 

f.	 Promotion of homestay and 
agroecotourism. 

g.	 Ensuring all kinds of rights entitled 
by constitution of Nepal 2015 as 
shown below. 
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Article Constitutional provision 
25.4 right to property State has right to use public property for land productivity, 

agriculture modernization and commercialization, 
environment protection under the provision of law

36. Food related rights •	 Each citizen has right to food
•	 Each citizen has right against food deficiency 
•	 Each citizen has right to food sovereignty under law

42. right to social justice •	 Each farmer have right to access to land for farming 
and have right to use indigenous and local seed and 
variety and their protection

51.e land and land 
management policy

•	 Scientific land management for the benefits of 
farmers and to avoid dual ownership 

•	  Discourage absentee landlordism and fragmentation 
to increase production and productivity

•	 Implement land use policy to protect peasants 
rights and for land management, and agriculture 
commercialization, industrialization, diversification 
and modernization

•	 Regulation, management and judicious use of land 
to achieve land productivity, through balance in 
nature and environment

•	 Management of agriculture inputs, ensure 
appropriate product pricing and increase farmers‘ 
access to market

51.j civil fundamental 
needs related policy

•	 Encourage production based on suitable climatic and 
soil condition and enhance investment in agriculture 
sector in accordance with food sovereignty to ensure 
sustainable production, supply, storage, secured 
and effective distribution system

In Nepal, several policies are found to be supportive to ecological agriculture. Moreover, 
the Karnali Province where the study was conducted have exceled other provinces in 
policy making in this regard which can be seen in the table below. 
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Table 4: Policy documents prepared and under preparation in relation to organic 
agriculture, 2022

SN Policy Documents Already Prepared SN Policy Documents Under Preparation
1 Karnali Organic Agriculture Act, 

2019
1 Karnali Agriculture Development 

Strategy (KADS)
2 Co-operative Act, 2019 2 15 Years Organic Mission Plan
3 Food Right and Food Sovereignty 

Act, 2020
3 Provincial Organic Standard

4 Agriculture Enterprise Promotion 
Act, 2022

4 Guideline on Internal Control System 
(ICS)  for Group Certification  

5 Food Sovereignty Regulation, 2022 5 Guideline on Participatory Guarantee 
System (PGS)

6 Standards for using Mulyawan Logo, 
2021

6

	

5.	 KEY FINDINGS 

5.1  Household size  

The average number of persons per 
household was significantly different 
in the municipalities studied. Dullu 
municipality has the highest number 
(7.06) followed by Aathbis (5.54), 
Birendranagar (4.84) and Barahatal 

(4.6). The average household size of 
Nepal is 4.32. The family size in urban 
area is 4.25 and that of rural is 4.55 
(CBS, 2021). This shows that the family 
size of municipalities at  has high family 
size than the national average.  

 

5.54
7.06

4.84 4.6

Aathbis Dullu Birendranagar Barahatal

Figure 1: Household size in different municipalities



17Evaluation of Agroecological Performance in Karnali Province:  
A Case Study of Aathbis, Dullu, Birendranagar and Barahatal Municipalities

5.2 Production system

The production system in the study 
area was integrated type with different 
components connected to each other.  
The average of 2.67 components were 
present in the farms. The average 
number of components in the studied 
municipalities are given below.

Table 5: Average number of farm 
components

Municipalities Number of 
components 

Aathbis 2.89
Dullu 3.2
Birendranagar 2.4
Barahatal 2.0
Average 2.67

 
The farms were accessed on three 
categories; namely elite integrated 
farms, marginalized integrated farms 
and indigenous integrated farms. The 
categories was made on the basis of 
different ethnic groups present in the 
locality. The elites comprised of Bhramin 
and Chhetri ethnic groups.  Historically, 
they are socially and economically well 
ahead of other groups. The indigenous 
integrated farms are owned by Adibasi 
Janajati. Historically, they are somewhat 
marginalized but touchable groups.  
Similarly, marginalized integrated 
farms are owned by Dalits. They are 
highly marginalized groups and are 
regarded as untouchables. Historically, 
they are placed bottom based on social 
and economic activities. Based on the 
survey, out of total elite farms were 
more than the other. The detail is shown 
in the figure below.  

Figure 2: Production system in the study area

5.3  Area of Production characteristics 

The land used for agricultural production 
was highest for Birendranagar (0.98 
ha) followed by Dullu (0.59ha). Area 
with natural vegetation was recorded 
for Barahatal Rural Municipality (0.174 
ha) followed by Dullu municipality 
(0.07ha). Permanent pasture was 
highest at Aathbis (0.049ha) followed 
by Dullu (0.048ha). Detail is shown 
in figure 2 below.  The area allocated 
for agricultural production is more 
in Birendranagar is more though the 
household size is least among the 
studied local level. This may be due to 
demand of agricultural commodities as 
the area of natural vegetation is also 
less. 

 	 Marginalized integrated farms
	 Indigenous integrated farms
	 Elite integrated farms
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Figure 3:  Land holding and utilization across municipalities

 

44.4% of farmers use the production for self-consumption, 29.1% mostly for self-
consumption, 15.4% mostly for sale and small part for self-consumption and 11.1% 
equally sale and self-consumption. Basically the agriculture system of Nepal is 
subsistence type which is also supported by the above data. Detail is shown in figure 
3 below.  

 

0.
41

0.
59

0.
98

0.
46

0.
07 0.

11

0.
01

2

0.
17

4

0.
04

9

0.
04

8

0.
00

7

0.
00

3

A A T H B IS D U LLU B IR E N D R A N A G A R B A R A H A T A L

A
R

EA
 (H

A
)

Agricultural production Natural vegetation Permanent pasture

 

.71

.08

.02

.41

.23

.06

.32

.14

.05

.00

.10

.20

.30

.40

.50

.60

.70

.80

Agriculture Production (ha) Natural vegetation (ha) Permanent pasture(ha)

Elite Integrated Farms Indigenous Integrated Farms Marginalized Integrated Farms



19Evaluation of Agroecological Performance in Karnali Province:  
A Case Study of Aathbis, Dullu, Birendranagar and Barahatal Municipalities

 Figure 4: Main intended destination of agricultural production

5.4 Agro-ecological performance 
evaluation

5.4.1 Scores for agroecological transition 

In the step 1 of TAPE developed by 
(FAO, 2019), the Characterization of 
the Agroecological Transition (CAET) 
10 elements of agroecology are used 
(FAO, 2018) for assessing the level of 
transition of the production systems. 
There are 10 elements which are 
disaggregated into different 36 indices 
with descriptive scales explaining five 
level of transition (scores are from 0 
to 4). The final scores are converted 
into a percentage of transition for 
each element. The CAET total score 
is the average score across all the 10 
elements. From the study, the overall 
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score for agroecological transition was 
found below 50% across all farms and 
districts. It revealed that the level of 
transition to agroecology is poor and 
the  farms cannot be considered as 
agroecological.  4 out of 10 elements 
score was below 40%. The average 
score was also only 41.17. Only the 
score of culture and food tradition 
was 50%. The poor result showed that 
the implementation of agroecological 
practice is very low in the study area. 
The overall score of these elements is 
shown in figure 5 and table 6. 
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Figure 5: Agroeceological transition score across the study area

Table 6: Agroecological transition score across the study area

Particulars Score 
Diversity 41.97
Synergy 43.43
Efficiency 46.87
Recycling 38.12
 Resilience 36.9
Culture & food tradition 50
Co-creation and sharing of knowledge 38.33
Human and social values 41.4
Circular & solidarity economy 41.73
Responsible governance 32.98
CAET total score 41.17
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The average score for biodiversity 
was 41.97 which is quite low than 
anticipated, though it is higher than 
some other elements shown in table 
6. 2-3 crops with significant cultivated 
area, 2-3 species with few animals, 
more than one species of trees, 2-3 
income generating activities was seen 
predominantly in the study area. 

Similarly the average score for synergy 
was 43.43. Though it is still below 
than anticipated score, however, signs 
of improvement can be felt. Farmers 
had medium integration of crops and 
animals where animals are mostly fed 
with feed produced on the farm and 
or grazing and their manure is used 
as fertilizer. Most of the farmers have 
50% of area covered with residues or 
cover crops. Some crops are rotated or 
intercropped. However, the farm was 
observed with low level of integration 
with trees i.e. small number of trees 
or perennial species provide only one 
product or service. Most of the farms 
has medium connectivity as several 
elements are adjacent to crops and/or 
pastures or a large zone of ecological 
compensation.  

The efficiency score (46.87) was greater 
than that of diversity and synergy. More 
than half of farmers were using some 
inputs produced or exchanged within 
the community, while one third of 
farmers were using majority of inputs 
purchased from the market. In most 
of the farms, synthetic fertilizers are 
used for a few specific crops only. The 
farmers are using chemical pesticides 
for specific crops and animals and 
are mostly using organic pesticides. 
Production covers household needs 
only and farmers are not able to save. 

The score for recycling was poor as 
average score was  less than 40 (i.e. 
38.14). 47.5% farmers are recycling 

small portion of wastes and byproducts 
e.g. crop residues as animal feed, use 
of manure as fertilizer, production of 
compost from manure e.t.c. 39.2% 
of farms are recycling residues and 
byproducts. 46.7% of farms have no 
any equipment for water harvesting 
and saving casing wastage of water 
worsening the scenario. About half 
of the farms (49.2%) are using self 
produced or exchanged seeds and 
other half is purchased and about 
half of the breeding is done with 
neighbouring farms. In 51.7% of farms, 
the majority of the energy is purchased 
from the market. A small amount is 
self-produced (animal traction, wind, 
turbine, hydraulic, biogas, wood). 

The resilience was also very poor as 
average was less than 40 % (i.e. 36.9). 
Half of the farms  have overall stability in 
income by varied production year to year 
(with constant inputs), or vice-versa. 
Income and production mostly recover 
after shocks/perturbations. Similarly, 
for half of the farms community is 
supportive but its capacity to help after 
shocks is limited. And/or access to 
credit is available but hard to obtain 
in practice. Insurance is rare and does 
not allow for complete coverage from 
risks. Local environment  suffers from 
climatic shocks and the system has little 
capacity to adapt to climate change in 
about half of the farms (49.2%). 

Talking about culture and food tradition, 
farmers were more strong in this regard 
as they reached 50 for only this indicator. 
40% farms were overall food security 
over time, but insufficient diversity in 
food groups. Good nutritional practices 
are known but not always enforced. 
Local or traditional identity felt in 
part, or that concerns only part of the 
household in 36.7% farms and one third 
of farms were seen with overall good 
awareness of local or traditional identity 
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and respect of traditions or rituals. In 
considerable number of farms, local 
or traditional knowledge and practices 
for food preparation are identified but 
not always applied. In 40% of farms, 
the majority of the food consumed 
comes from local varieties/breeds and 
traditional knowledge and practices for 
food preparation are implemented. 

The score for co-creation and sharing 
of knowledge was very less than 
anticipated. The farms score only 
38.33 %. In 70% of farms at least one 
social mechanism was observed for 
co-creation and sharing of knowledge 
with limited functionality and not able 
to share information on agroecology. 
Principles of agroecology are 
mostly unknown to farmers however 
interest was seen mostly on younger 
generations. Producers have regular 
relations with their local community 
and sometimes participate in the 
events of their grass-root organisations 
but not as much for women in one third 
of farms. 

Human and social values was slightly 
above 40% (i.e.41.4). It was observed 
that women can influence decision 
making, both at household and 
community level, but are not decision 
makers. They don't have access to 
resources. And/or some forms of 
women associations exist but are not 
fully functional. Agriculture is mostly 
based on family farming but producers 
have limited access to capital and 
decision-making processes. Workers 
have the minimum decent labour 
conditions. Most young people think 
that agriculture is too hard and many 
wish to emigrate. Animals do not suffer 
from hunger, thirst or diseases but can 
experience fear discomfort and stress, 
especially at slaughter.

Circular and solidarity economy was 
41.73. Most products/services are 
marketed locally (or in fair trade 
schemes).  Networks of producers 
exist but do not work properly. Little 
relationship is set with consumers. 
Intermediaries manage most of the 
marketing process. Food supply and 
inputs are purchased from outside 
the community and/or products are 
processed locally. Some goods and 
services are exchanged/sold between 
local producers.

One of the major upset with scores 
was with responsible governance as 
the average score was only 32.98. The 
score was lowest of all. Producers' 
rights are recognized but not always 
respected. They have small bargaining 
power and little means to improve their 
livelihoods and/or to develop their 
skills. At least one organization of 
producers exists but its role is marginal 
and support to producers is limited to 
market access. Producers participate 
in the governance of land and natural 
resources but their influence on 
decisions is limited. Gender equity is 
not always respected.

5.4.1.1 Scores for agroecological 
transition across studied municipalities  

The difference in CAET scores 
was accessed among the studied 
municipalities. The mean score of 
these municipalities across the 10 
elements is shown in figure 6 and 
table 7.  When mean separation was 
performed with these ten indicators 
across the municipalities, significant 
difference was not observed with 
respect to biodiversity, synergy, culture 
and food tradition, co-creation and 
sharing of knowledge, human and 
social values and circular and solidarity 
economy.  Some trees (and/or other 
perennials) of more than one species 
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was prevailing. In Birendranagar two 
or three activities producing income 
(e.g. selling 2 crops or one crop and 
one type of animal) was common 
whereas for other municiplaities, it was 
two or three species, with few animals. 
Some trees (and/or other perennials) 
of more than one species was mostly 
observed. Similarly, the most of the 
farmers were observed to follow two or 
three activities producing income (e.g. 
selling 2 crops or one crop and one 
type of animal). In these municipalities, 
medium integration was seen among 
crops and animals where animals are 
mostly fed with feed produced on the 
farm and/or grazing, their manure is 
used as fertilizer. In most of the farms, 
50% of soil is covered with residues or 
cover crops. Some crops are rotated 
or intercropped (or some rotational 
grazing is carried out). Medium 
integration of trees was seen with 
Dullu while low integration for other 
municipalities. Medium connectivity of 
elements of agroecosystem was more 
common. 

The score of Dullu for efficiency was 
significantly higher  than municipalities 
of Surkhet while at par with Aathbis. 
It was 52.15 for Dullu where other 
municiplaities failed to cross 50%. The 
municipalities at Surkhet  were seen 
to purchase majority of inputs from 
market while that of Dailekh were  using 
some inputs produced on farm/within 
the agroecosystem or exchanged with 
other members of the community. The 
score for recycling in Birendranagar 
was least of all (29.93) being at par with 
Barahatal (33.33) and significantly lower 
than municipalities of Dailekh district. 
Birendrangar was resilient among all as 
it scored significantly higher in terms 
of resilience than other municipalities. 
In terms of responsible governance, 
Birendrangar stood significantly higher 
as it was the only municipality to score 
above 50. Aathbis and Barahatal scored 
less than 30. The average CAET score 
was not significantly different across 
the studied municipalities. Barahatal 
failed to cross 40 as it scored only 
37.12.  The score of Birendrangar was 
highest of all with 44.29. It was 42.92 
for Dullu and 40.66 for Aathbis. Detail 
is shown in table 7. 
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Figure 6: Agroeceological transition score across four municipalities 

5.4.1.2 Scores for agroecological transition across production system   

The farms in the study area followed an integrated pattern in one way or another.  The 
elite farms are the farms owned by Bhramins and Chhetris and they have better social 
position, Indigenous farms are owned by Janjati groups whereas marginalized farms 
are owned by dalits. Dalits are the groups that are marginalized socially. The pattern 
of score is shown in figure 7. 

 

Figure 7: Agroecological transition score across production farms
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The overall CAET score was significantly 
different among the production 
system. The marginalized integrated 
farms scored significantly lower 
than other two groups (table 8).  The 
scores for diversity, synergy, efficiency, 
resilience, co-creation and sharing of 
knowledge, human and social values 
and responsible governance was not 
significant different among elites, 
indigenous and marginalized farmers. 
The score for diversity was highest 
in elites and lowest in marginalized 
farms. In most of these farms, some 
trees (and/or other perennials) of more 
than one species was observed. Two 
to three species with few animals, 
some trees (and/or perennials) of more 
than one species and two to three 
economic activities was practiced by 
most of the farmers. Elite farms were 
more synergistic. These farms were 
following medium integration of crops 
and livestock. Half of the farms were 
covered with crop residues and cover 
crops. Low integration of trees was 
seen. Medium connectivity among 
the elements of agroecoystem was 
observed. Elite farms were efficient 
than their counterparts.  The score was 
close to 50 (48.43) for elites. Indigenous 
communicities were mostly purchasing 
the inputs while elites and marginalized 
were using some of inputs produced 
within agroecosystem. Synthetic 
fertilizers were used for some specific 
crops only. Chemical pesticides are 
mostly used for limited cases only. 
Around half of the marginalized 
communities are only able to meet 
the household need for food with no 
surplus. 

The score for recycling was significantly 
higher for elite farms. It was slightly 
above 40  for elites. 45%  of elite 
farms were recycling more than half 
of the residues and byproducts. While 
59.1% of indigenous farms and 45.5% 

of marginalized farms were recycling 
only a small portion of it and they are 
mostly discharging or burning residues. 
More than half of indigenous (59.1) 
and marginalized farms (54.5) were 
not using water harvesting and saving 
techniques while it was only 40.8% 
for elites. About half of the seeds are 
self produced or exchanged. The use 
of renewable energy and production 
was more practiced by elites than their 
counter parts. 

Indigenous integrated farms were 
more resilient, however, significant 
difference was not observed. Income 
is overall stable but varied production 
was noticed with limited capacity to 
overcome from shocks. More of the 
indigenous community was supportive 
to reduce vulnerability however with 
limited capacity. Local environment 
is also vulnerable to climate change 
shocks. Elite and indigenous farms 
scored above 50 in terms of culture and 
food tradition being significantly higher 
than marginalized farms. Marginalized 
farms mostly experienced periodic food 
insufficiency to meet nutritional needs 
with limited number of food groups. 
The other two groups were overall food 
secure with limited diversity of food 
groups. Moreover, marginalized groups 
were little aware of traditional identity. 
Both local and exotic breeds and 
varieties are produced and consumed. 

Co-creation and sharing of knowledge 
was more in indigenous integrated 
farm with 44.31 % however it was 
not significantly different than other 
groups. Atleast one social mechanism 
exist for co-creation and sharing 
of knowledge but agroecological 
knowledge is not shared on majority of 
farmers. Principles of agroecology are 
mostly unknown but there in interest 
among younger generation. Most of 
the producers have regular relation with 
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local community but not as much for 
women. 

Human and social value was highest 
for indigenous community (48.57) 
which was significantly higher than 
marginalized (34.9) and at par with 
elites.  The least was for marginalized 
farms. Women in marginalized groups 
were able to voice in household but 
not in the community. While for other 
two groups more than one third were 
able to influence decision but were not 
decision makers. Working conditions 
are hard and are getting average wages 
and are exposed to risks in most of 
the farms. Younger people are not 
willing to continue agriculture and 
wish to emigrate. Generally in most 
of the farms animals are susceptible 
to stresses rather than suffering from 
hunger and thirst. Marginalized groups 
scored significantly higher than elites 
and was at par with indigenous groups 
in score of circular and solidarity 
economy. Some of the products and 
services are marketed locally. Network 
of producers exists but are not working 
properly. There is little connection with 

consumers and intermediaries manage 
most of the marketing process. Food 
supply and inputs are purchased from 
outside and or products are processed 
locally and there is exchange of 
goods and services between the local 
producers. In case of indigenous 
farmers, producers rights are more 
recognized and respected. At least 
one producer organization exist but 
with marginal role and limited reach to 
market access. Majority of producers 
participate in governance of land and 
natural resource but gender equity is 
not always respected. 

5.4.1.3 Scores for agroecological 
transition across the size of farm   

The farms in the study area were also 
segregated based on the size of farms. 
Only the scores for the element of 
Diversity was significantly different with 
respect to the size of farms. Farms with 
less than 0.5ha obtained significantly 
lower score as compared to other two 
categories of farms. Details on the 
scores and the pattern is shown in table 
7  and radar diagram (figure 7) . 
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5.4.1.4 Relationship between altitude 
and agroecological transition scores

The average altitude of farms of 
Birendranagar was 690.18±15.46m, 
811.62±64.81m for Barahatal, 
1010.68±41.56m for Aathbis and 
1489.44±43.56m for Dullu. Scores 
related to biodiversity, synergies and 
culture & food traditions were found 
to be non-significant with respect 
to elevation (masl). This shows that 
there was not considerable variation 
in the scores along with the altitudes.  
The efficiency score was positively 
correlated with the elevation (R=0.35, 
P<0.001). The farm at lower elevation 
were mostly purchasing the inputs 
from the market while farmers at higher 
elevation were using self-produced 
or exchanged inputs. Similarly use of 
synthetic fertilizer and pesticides was 
more pronounced on lower elevation. 
However, they tend to meet more of 
household need for food. Recycling was 
also positively correlated with elevation 
(R=0.35, P<0.001). Recycling of wastes, 
water conservation was more common 
above 1000 masl. Similarly, More 
than 80% of seeds/animal genetic 
resources are purchased from the 
market at elevation less than 600m. 
Use of renewable sources of energy is 
also more common in farms at higher 
elevation and use of fossil fuel is less. 

Resilience score was negatively 
correlated with elevation (R=-0.4, 
P<0.001). Farmers at elevation more 
than 100m were more experiencing 
in decrease in income with varied 
production. Access to credit, insurance 
and community support mechanism 
was negligible above 1100masl while 
the condition was just reverse in farms 
below 600 m. In farms above 1200 m, 
farmers more experienced that local 
environment is highly prone to climatic 
shocks and the system has little 

capacity to adapt to climate change 
while the farms below 600 m have 
some capacity to cope. 

Co-creation and sharing of knowledge 
was negatively correlated with 
elevation (R=-0.44, P<0.001). Limited 
social mechanisms for co-creation and 
transfer of knowledge are available 
to producers beyond 1200masl, 
whereas, such mechanisms were more 
pronounced below 600m. Access 
to agroecological knowledge was 
comparatively lower at higher altitudes. 
Producers are isolated at higher 
altitudes whereas they were more 
interconnected at lower altitude.

Human and social values was also 
negatively correlated with elevation (R=-
0.44, P<0.001). Women do not normally 
have a voice in decision making at 
higher altitude whereas comparatively 
women were more empowered at 
lower altitudes. Working condition was 
harsher at higher altitude whereas more 
proximity in terms of economic and 
social context was observed between 
farmers and employees at lower 
altitude. There was no demarcation in 
youth frustration in agriculture, which 
was similar throughout the study area. 

Circular and solidarity economy was 
negatively correlated with elevation 
(R=-0.26, P<0.001). Farmers are able to 
sell their produce locally more at lower 
altitude. Beyond 1000m asl, local market 
was hardly available for farmers to sell 
their products fairly. Increase in altitude 
from below 600 m to 1200 m and above 
showed that along with the increase in 
elevation, people are more dependent on 
outside for purchasing food supply and 
agricultural inputs as well as marketing 
of products. Producer’s empowerment 
was decreasing gradually from 700 m 
to 1100m asl. 

Responsible governance was also 
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negatively correlated with elevation 
(R=-0.3, P<0.001). Acknowledgement 
of producer’s right and producers 
empowerment was gradually 
decreasing with the increase in altitude. 
The case was same for number of 
producer’s organization and their 
workability. 

CAET score was negatively correlated 
with elevation (R=-0.25, P<0.001). This 
shows that transition to agroecology 
is more challenging in farms at higher 
elevation of the study area. Details about 
the different aspects of agroecological 
indicators score and elevation is shown 
from figure 8 to 13. 

 

 
Figure 9: Scatter diagram showing relationship between elevation vs biodiversity scores (top) and synergies scores 
(bottom)
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Figure 10: Figure: Scatter diagram showing relationship between elevation vs efficiency scores (top) and recycling 
scores (bottom) 
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Figure 11: Scatter diagram showing relationship between elevation vs resilience scores (top) and culture & food 
tradition scores (bottom)
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Figure 12: Scatter diagram showing relationship between elevation vs co-creation and sharing of knowledge scores 
(top) and human and social values scores (bottom)
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Figure 13: Scatter diagram showing relationship between elevation vs biodiversity scores (top) and synergies scores 
(bottom)
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Figure 14: Scatter diagram showing relationship between elevation vs overall CAET score 

 

5.5	 Core performance criteria in step 2 

5.5.1	 Secure land tenure (or mobility for pastoralists)

 

Figure 15: Response on various aspects of land tenure between male and female
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55.8% male and 10% female have legal 
right recognition, 55% of male are owner 
and right use holder, and however, it 
was just 10.8% for female. 57.5% male 
and 16.7% female feel secure in access 
to land, 54.2% male and 23.2% female 
stated their right to sell, 55% male and 
19.2% female stated right to bequeath 
and 68.2% male and 32.5% female have 
right to inherit.  This shows that male 
farmers have more security in land 
tenure as compared to female farmers. 

5.5.2 Income 

The income from various activities is 
shown in table below. When correlated 
with overall CAET score, non-significant 
and negligible correlation was observed 
with all the parameters. The highest 
income obtained was at Birendranagar. 
Detail is shown in table 10. 

Table 10: Income from different agricultural products

 Income 
from crops 

(Rs) 

Income 
from crop 
products 

(Rs) 

Income 
from animal 

Rs)  

Income 
from animal 

products 
(Rs)  

Income 
from others 

(Rs)  

Total (Rs.) 

Aathbis 9,372.25 15,049.08 19,664 17,072.8 1,31,450 1,92,608.1
Dullu 6,222.46 14,967.35 15,919 43,258.8 1,27,412.1 2,07,779.7
Birendranagar 11,976.3 50,4912 11,086.9 30,008.1 1,72,961.5 7,30,944.7
Barahatal 7,873.23 6,906.75 9,050.33 34,828.3 59,091 1,17,749.6
Grand mean 8,861.05 1,35,458.8 13,930 31,292 1,22,728.7 3,12,270.5

Similarly when income obtained from crops and animals across the production system, 
elite integrated farms were well ahead of their counterparts. Detail is shown in table 
11. 

Table 11: Income from crops, animals and their products across production system

 Income from 
crops (Rs) 

Income from crop 
products (Rs) 

Income from 
animal Rs)  

Income from 
animal products 

(Rs)  
Elite integrated 
farm

10,618.00326 86,437.97436 8874.401284 21631.36

Indigenous 
integrated farm

6,503.974528 3,304.740741 7544.171779 45194.49

Marginalized 
integrated farm 

4,101.688272 2726,78 653.0925926 17,423.75

5.5.3	 Dietary diversity

The minimum dietary diversity for women was 5.86 on an average. The dietary diversity 
score across the studied municipalities was not significantly different among each 
other. The range was within 5.58-6.4 (table 12). It shows that the dietary diversity is 
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within acceptable range across the municipalities.  Similarly, it was also not significantly 
different across production system. The range was between5.71-6.45 and was within 
acceptable range (table 13). 

Table 12: Minimum dietary diversity across districts

Districts Minimum dietary diversity score 
Aathbis 5.81
Dullu 5.58
Birendranagar 6.40
Barahatal 5.60
Grand mean 5.86

Table 13: Minimum dietrary diversity across production system

Districts Minimum dietary diversity score 
Elite integrated farm 5.71
Indigenous integrated farm 6.45
Marginalized integrated farm 5.77
Grand mean 5.86

5.5.4 Women’s empowerment 

a.	 Hours spent in various activities 

Table 14: Hours spent for various activities

Hours spent  
for agricultural 

production 

Hours spent  for 
food preparation and 

domestic work 

Hours spent  for 
other gainful 

activities 
Male Female Male Female Male Female 

Aathbis 3.46 6.46 .41 2.51 4.24 .68
Dullu 4.39 6.21 .42 2.55 4.58 .50
Birendranagar 4.03 5.93 .66 2.62 4.55 1.00
Barahatal 4.40 5.73 .53 2.27 4.87 .20
Grand mean 4.02 6.16 .49 2.52 4.50 .64

The hour spent for agricultural production and food preparation/domestic work for 
women was more than that of men, whereas, for other gainful activities male spent 
more hours than female. Detail is shown in table 14. The difference in hour spent for 
these activities across municipalities studied was non-significant. 
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b.	 Ownership and selection of enterprises 

 

Figure 16: Response on owner of crops

30.8% of women solely said to be the owner of crops and 55.8% said both were the 
owner. The response of crop ownership with respect to municipalities were non-
significant. 

 

Figure 17: Response on crop selection

Both male and female select crops in 64.2% of households while 25.8% of women 
solely do such selection. Upon doing chi square test, response on selection with 
respect to municipalities was non-significant. 
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Figure 18: Ownership of animals

Ownership of animals to both male and female was prevailing in 51.7% of households 
whereas 26.7% women were sole owners. Chi square test showed non-significant 
result for ownership of animals with respect to the studied municipalities. Detail is 
shown in figure 18. 

c.	 Decision making 

 

Figure 19: Decision on animal selection

67.5% of households performed animal selection by both men and women whereas 
19.2% households performed by women only. The association between the decision 
and municipalities was not significant. Detail is shown in figure 19. 

 

54
.1

%

57
.9

%

40
.0

%

53
.3

%

51
.7

%

16
.2

%

13
.2

%

13
.3

% 20
.0

%

15
.0

%21
.6

% 26
.3

% 33
.3

%

26
.7

%

26
.7

%

8.
1%

0.
0%

6.
7%

0.
0% 4.

2%

0.
0% 2.

6% 3.
3%

0.
0% 1.

7%

A A T H B I S H D U L L U B I R E N D R A N A G A R B A R A H A T A L T O T A L

Both of us My husband (man) Myself (woman) Not applicable Someone else

 

73
.0

%

60
.5

% 66
.7

% 73
.3

%

67
.5

%

8.
1% 13

.2
%

0.
0%

6.
7% 7.
5%10

.8
%

21
.1

% 26
.7

%

20
.0

%

19
.2

%

8.
1%

0.
0% 3.

3%

0.
0% 3.

3%

0.
0% 5.

3%

0.
0%

0.
0% 1.
7%

A A T H B I S H D U L L U B I R E N D R A N A G A R B A R A H A T A L T O T A L

Both of us My husband (man) Myself (woman) Not applicable Someone else



41Evaluation of Agroecological Performance in Karnali Province:  
A Case Study of Aathbis, Dullu, Birendranagar and Barahatal Municipalities

Figure 20: Owner of the assets for other economic activities within the household

Both male and female were owner of assets for other economic activities within 
the house was 38.3% while in 10% ownership was with female. The association of 
ownership with location was not significant. Detail is in figure 20. 

 

Figure 21: Decision maker of other economic activities within the household

Both male and female performed the decision of other economic activities within 
the household in 58.3% cases. 9.2% of women solely performed it. No significant 
association was seen with respect to municipalities in this case. Detail is shown in 
figure 21. 
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Figure 22: Owner of major household assets

36.7% household have dual ownership (both male and female) while 10.8% have 
female ownership for major household asset. Significant association was not seen 
with respect to municipalities. Detail is shown in figure 22. 

 

Figure 23: Decision on major household assets

The decision regarding major household asset was done by both in 59.2% households 
and female solely do such decision in 10%. However, no significant association was 
seen in decision with respect to municipalities. Detail is shown in figure 23. 
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Figure 24: Ownership of minor household assets

49.2% household have dual ownership (both male and female) while 49.2% have 
female ownership for major household asset. Significant association was not seen 
with respect to municipalities. Detail is shown in figure 24. 

 

Figure 25:  Decision on minor household assets

The decision regarding major household asset was done by both in 64.2% households 
and female solely do such decision in 29.2%. However, no significant association was 
seen in decision with respect to municipalities. Detail is shown in figure 25. 
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Figure 26: Decisions about the use of income generated by crop production

Decision regarding income generated by crop production is done by both in 52.5% 
households while 20.8% female solely do such decisions. Detail is shown in figure 26. 

 

Figure 27: Decisions about the use of income generated by animal production

Decision regarding income generated by animal production is done by both in 55.0% 
households while 20.8% female solely do such decisions. Detail is shown in figure 27. 
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Figure 28: Decisions about the use of income generated by other economic activities

Decision regarding income generated by other economic activities is done by both in 
45.8% households while 10% female solely do such decisions. Detail is shown in figure 
28. 

 

Figure 28: Response on access to credit

15.8% of male and 28.3% female feel that the access to credit is too hard or risky 
while 42.5% male and 35.7% female feel it is possible in non-official channel and lastly 
41.7% male and 35% female said that the credit is similar in official channel. Detail is 
shown in figure 28. 
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d. Leadership 

35.8% male and 8.3% female have not participated in agricultural related organization. 
23.3% male and 17.5% female rarely participate, 21% male and 33.3% female are active 
members and sometime speak in the meeting, 19.2% male and 32.6% female often 
participate but rarely speak, 0.8% male and 8.3% female often speak and participate 
in decision making process. Detail is shown in table 15. The response of male 
participation across the studied municipalities was statistically significant (X2=41.25, 
P<0.001) while for female it was not significant. 

Table 15: Involvement in agriculture related organizations between male and female 
in study area

Aathbis DULLU Birendranagar Barahatal Total
male female male female male female male female male female 

No 
participation 
in such 
organization

0 10.80% 31.60% 10.50% 40% 0% 40% 13.30% 35.80% 8.30%

Active member 
and sometime 
speaks in 
meeting

35.10% 27% 42.10% 36.80% 13% 36.70% 33.30% 33.30% 21% 33.30%

Rarely 
participate

43.20% 27% 2.60% 18.40% 26.70% 9.70% 20% 13.30% 23.30% 17.50%

Often 
participate but 
rarely speak

21.60% 29.70% 23.60% 28.90% 16.70% 36.70% 6.70% 33.30% 19.20% 32.60%

Often speak 
and participate 
in decision 
making 
process

0.00% 5.50% 0.00% 5.30% 3.30% 16.70% 0% 6.70% 0.80% 8.30%

40.8% male and 22.5% female have not participated in other organization. 25.8% male 
and 22.5% female rarely participate, 13.3% male and 21.7% female are active members 
and sometimes speak in the meeting, 18.3% male and 25% female often participate 
but rarely speak, 0.8% male and 7.5% female often speak and participate in decision 
making process. Detail is shown in table 16.  The response of male participation across 
the studied municipalities was statistically significant (X2=41.63, P<0.001) while for 
female it was not significant. 

Table 16: Involvement in other organizations (self-help groups, political, religious 
associations, or similar) between male and female in study area

Aathbis Dullu Birendranagar Barahatal Total
male female male female male female male female male female 

No participation in 
such organization

29.7% 10.8% 55.3% 42.1% 40.0% 16.7% 33.3% 13.3% 40.8% 22.5%

Active member and 
sometime speaks in 
meeting

0% 24.3% 26.3% 15.8% 6.7% 26.7% 26.7% 20.0% 13.3% 21.7%
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Rarely participate 48.6% 32.4% 5.3% 18.4% 30.0% 10.0% 13.3% 33.3% 25.8% 22.5%
Often participate 
but rarely speak

21.6% 27.0% 13.2% 15.8% 20.0% 33.3% 20.0% 26.7% 18.3% 25.0%

Often speak and 
participate in 
decision making 
process

0.0% 5.4% 0.0% 7.9% 0.0% 10.0% 6.7% 6.7% 0.8% 7.5%

5.5.5 Youth employment

26.82% youth have emigrated due to lack of employment in studied households. 
Youngster likelihood of being a farmer in the future is 52.63% and 50.52% youngster 
would like to emigrate if provided change. Significant difference was observed in all 
the three cases at P<0.05 with respect to studied municipalities. Detail is shown in 
table 16. 

Table 17: Response on various aspects of youth emigration

Aathbis Dullu Birendranagar Barahatal Total Chi square
Youth emigrated due to 
lack of employment

30% 23.33% 24% 27.05% 26.92% 7.94*

Youngster likelihood to 
be farmer in future

39.68% 60.86% 47.36% 61.29% 52.63% 59.86*

Youngster would like to 
emigrate if s/he had the 
chance?

58.73% 43.47% 73.68% 40.32% 50.52% 61.37*

5.5.6 Agricultural biodiversity

The average Simpson index of biodiversity was calculated to be 0.9522 indicating high 
diversity in the study area. The individual index of studied municipalities is shown in 
table 13.  Though positive correlation was seen between biodiversity and CAET score, 
however it was not significant. The individual Gini Simpson Index is shown in table 13. 

Table 18: Gini Simpson Index of study area

Location Biodiversity index 
Aathbis 0.9539
Dullu 0.9546
Birendranagar 0.9508
Barahatal 0.9495
Average 0.9522

5.5.7 Exposure to pesticides 

The number of mitigation measures followed to reduce the hazard of pesticides was 
significantly different across the studied municipalities. It was highest for Barahatal 
RM (2.66) which was at par with Birendranagar and significantly higher than the local 
level of Dailekh district. Detail is shown in table 10. 
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Table 19: Number of mitigation measures followed to reduce the effect of exposure 
to pesticides

Aathbis 1.56a
Dullu 1.23a
Birendranagar 2ab
Barahatal 2.66b
grand mean 1.7083
F value 2.08*

Note: *=P<0.05, same letters signify that there’s no significant difference between treatments. 

To observe the difference in pesticides at these local level, chi square test was done 
which showed significantly different response (X2=50, P<0.001). Detail response is 
shown in table 11. This shows that the farmers from Birendranagar and Barahatal 
are more inclined to chemical pesticides which attributed to more use of mitigation 
strategies, though these strategies are not sufficiently implemented. 

Table 20: Preference between chemical and organic pesticides

Aathbis Dullu Birendranagar Barahatal Total
Pesticide use is negligible, 
ecological management is more 
important.

13.5% 5.3% 16.7% 20.0% 12.5%

Organic pesticides are more 
important

64.9% 92.1% 40.0% 33.3% 63.3%

Nor organic, nor chemical and no 
ecological management

16.2% 0.0% 0.0% 0.0% 5.0%

Chemical pesticides are more 
important

5.4% 2.6% 43.3% 46.7% 19.2%

The use of antibiotics in animals are also significantly different across the study 
area (X2=25.66, P<0.05). Majority of farmers (52.9%) claimed to use antibiotics for 
treatment of diseases while more than one fourth farmers are not using it. 

Table 21: Use of antibiotics in animals

Aathbis Dullu Birendranagar Barahatal Total
For both prevention of diseases and 
growth promotion

0.0% 13.2% 13.3% 0.0% 7.5%

For growth promotion 0.0% 0.0% 0.0% 13.3% 1.7%
For prevention of diseases 8.1% 15.8% 6.7% 0.0% 9.2%
For treatment of diseases only 62.2% 44.7% 50.0% 53.3% 52.5%
I do not use antibiotics 29.7% 26.3% 30.0% 33.3% 29.2%

5.5.8 Soil Health

The average ratings for soil health was calculated to be 2.71 showing that it is within 
acceptable range. The ratings of each municipality is shown in table 20. 
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Table 22: Average ratings of soil health in study area

Soil 
struc-
ture

Soil 
compa-

ction

Soil 
depth

Status 
of 

resid-
ues

Color, 
odor, 
and 

organic 
matter

Water 
retention 

(mois-
ture level 

after 
irriga-tion 

or rain)

Soil 
cover

Eros-
ion

Pres-
ence of 
inverte-
brates

Micr-
obio-

logical 
activity

Aver-
age

Aathbis 3.24 2.57 3.05 3.05 2.41 2.76 2.86 2.68 2.78 3.00 2.84
Dullu 2.1 2.50 2.32 2.11 2.24 2.32 2.13 2.39 2.08 2.26 2.24
Birendranagar 2.83 3.03 2.93 3.00 3.23 3.13 3.10 3.50 3.13 2.93 3.08
Barahatal 2.67 2.73 2.67 2.67 2.53 2.87 2.80 3.47 2.67 2.73 2.78
Average 2.71 2.68 2.74 2.69 2.58 2.73 2.68 2.89 2.63 2.72 2.71

5.5.9 Average yield of major crops 

Table 23: Average yield of major crops

Maize  
(Kg/ha)

Lentils 
(Kg/ha)

Millet  
(Kg/ha)

Potatoes 
(Kg/ha)

Wheat 
(Kg/ha)

Rice 
(Kg/ha)

Barley 
(Kg/ha)

Aathbis 5684.31 720 7283.12 5383.27 1880.77 2397.35 875.43
Dullu 1503.03 1100 2352.92 8545.85 1683.64 3813.28 1623.64
Birendranagar 3508.333 3583.333 1626.667 4560.882 1208.974 2386.105 825
Barahatal 1840.741 750 1500 4790.634 1127.046 2667.047 200
Average 3134.104 1538.333 3190.677 5820.159 1475.108 2815.945 881.0175
National average 3061.65 1176.67 1229.99 16727.52 2991.67 3815.27 1147.17

The average yield of maize, lentils and millet were higher than the national average 
while that of potatoes, wheat, rice and barley were lower. Detail is shown in table 19. 

5.6 Relationship of step 2 indicators with CAET score

5.6.1 Land tenure 

Independent sample t test was done to see the difference in score with respect to 
different aspects of land tenure among male and female farmers. Male farmers with 
land tenure rights scored significantly higher than those male without land tenure rights 
except for right to inherit. Moreover, female with right to sale and right to bequeath 
scored significantly higher. Detail is shown in table 20. 

Table 24: Relationship of land tenure of male and female farmers with CAET score

Land tenure 
Male Female

Yes No Yes No
Owner/right use holder 43.17 38.78* 44.46 40.83
Secure access to land 43.08 38.73* 44.89 40.48
Right to sell 43.09 39.03* 47.71 39.21***
Right to bequeath 43.09 39.03* 46.9 39.9*
Right to inherit 42.33 38.73 42.69 40.45

Note: * shows that there is significant difference in score at P=0.05 
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5.6.2 Income 

When correlated with revenue and CAET score very weak and positive correlation was 
seen but was not significant. Detail is shown in table 21. 

Table 25: Relationship between CAET score and revenue from crops and animals

Crop revenue Revenue from 
crop products 

Animal revenue Revenue from 
animal  products

CAET score 0.01 0.003 0.05 0.05
P value 0.75 0.97 0.12 0.11

However, households obtaining income both from agricultural production and external 
sources obtained significantly higher CAET scores than households obtaining income 
from external sources and was at par with households obtaining income from 
agricultural production. Detail is shown in table 22. 

Table 26: Relationship between source of income and CAET score

Source of income CAET score
Mainly from agricultural production 41.09a
Both from agricultural production and external 
sources

44.22a

Mainly from external sources 35.7b
F value 7.02*

Note: *=p<0.05, same letters signify that they are not significantly different with each other. 

Moreover respondents with more income was compared to past 3 years scored 
significantly higher during CAET than farmers with same income and less income. 
Detail is shown in table 23. 

Table 27: Status of income and CAET score

Status of income CAET score
More income 45.37a
Same income 38.49b
Less income 35.69b
F value 12.04*

Note: *=p<0.05, same letters signify that they are not significantly different with each other. 

5.6.3	 Health and nutrition

No significant difference was observed in CAET score for farms with the type of 
pesticides used. Detail CAET score with the type of pesticides used is shown in table 
24. 
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Table 28: Relationship between use of pesticides and CAET score

Use of pesticides CAET score
Pesticide use is negligible, ecological 
management is more important.

41.454000

Organic pesticides are more important 42.067067
Nor organic, nor chemical and no ecological 
management

35.695000

Chemical pesticides are more important 39.735652
Grand mean 41.217899
F value 1.02 ns

Note: Ns=not significant 

When CAET score was correlated with mitigation followed for use of pesticides 
(mitigation score), non-significant weak positive correlation was seen. However, weak 
positive and significant correlation was seen with dietary diversity (table 25). 

Table 29: Correlation between mitigation score, dietary diversity with CAET score

Mitigation score Dietary diversity 
CAET score 0.01ns 0.25*

Note: *=P<0.05

5.6.4 Education of male and female farmers 

Table 30: Relation between education of male and female farmers with CAET score

Male Female
Cannot read and write 38.62a 38.37a
Read and write 38.47a 39.04a
Elementary 42.77ab 40.23a
High school 46.37b 43.48b
University 49.032b 44.85b
Grand mean 41.21 41.21
F value 3.9** 2.87*

Note: *=p<0.05, same letters signify that they are not significantly different with each other. 

The increase in education of male and female farmers attributed to high CAET score. 
Both male and female farmers with University education scored significantly higher 
than illiterate and farmers being able to read and write. It was high with elementary 
and high school but was not significantly different (table 26). 

5.6.5	 Biodiversity 

The farms with more than 20% of system is covered with natural and diverse vegetation 
scored significantly higher than the other two types of farms based on ground cover. 
Detail is shown in table 27. 
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Table 31: Relationship between land cover and CAET score

Ground cover CAET score
Small: Less than 10% of system is covered with 
natural and diverse vegetation

40.01a

Significant: At least 20% of system is covered 
with natural and diverse vegetation

40.73a

Abundant: More than 20% of system is covered 
with natural and diverse vegetation

47.45b

Grand mean 41.21
F value 2.90*

Note: *=p<0.05, same letters signify that they are not significantly different with each other. 

Moreover, farms with bees scored higher CAET score but was not significantly different 
(table 28). 

Table 32: Presence of bees and CAET score

Presence of bees CAET score
Yes 42.94
No 40.88

t value 0.38ns

Also, presence of pollinators attributed to farms to score significantly higher than 
the farms where pollinators were absent. Highest score was obtained by farms with 
abundant pollinators which was at par with farms with significant and little pollinators 
and significantly higher to farms were pollinators were absent. 

Table 33: Presence of pollinators and CAET score

Presence of pollinators CAET score
Abundant 47.15a
Significant 41.1ab
Little 40.76ab
Absent 33.59b
F value 1.95*

Note: *=p<0.05, same letters signify that they are not significantly different with each other. 
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5.7	 Result of core criteria performance 

Table 34: Result of core criteria performance

Main 
Dimension

Core Criteria Result

Governance 1. Secure land tenure (or 
mobility for pastoralists). 

People have access to and ownership of land but majority 
have ownership of the land they possess. However, the 
ownership is mostly being confined to men only. 

Economy 2. Productivity (and 
stability over time)

Rice is the highest priority crop in the region but average 
yield (2,815.94 kg/Ha) is 26.19% below of national average 
yield (3815.27 kg/Ha)2. 
Maize rank second on priority list and average yield 
(3,134.1 kg/Ha) is 2.36% greater than  national average 
yield (3061.65 kg/Ha)8. 
Wheat ranks third on priority list but its average yield 
(1,475.10 kg/Ha) is 50.69% less than  national average 
yield (2,991.67 Kg/Ha)8. 
The average yield of millet   is 3190.677 Kg/Ha being 
159.4% high than national average yield (1229.99 Kg/Ha)8.
The average yield of lentils is 1538.333 Kg/Ha which is 
30.73% higher than national average yield (1176.67 Kg/
Ha)8. 
The average yield of potato is 5820.159 Kg/Ha which is 
65.20%  lower than national average yield (16727.52 Kg/
Ha)8.
The average yield of barley is 881.0175 Kg/Ha which 
is23.20% lower than national average (1147.17 Kg/Ha)8. 

3. Income (and stability 
over time)

The net family income ($2.75/day) of studied farmers is 
less than Nation’s average per capita income of $13623 
and just slightly above ($3.73) than World Bank poverty 
line (USD 2.15)4. 

4. Added value Gross added value/family worker (USD 35) is lower than 
the National added value (USD 930.79 for 2021AD)5. 

Health and 
Nutrition

5. Exposure to pesticides Producers use pesticides of class II and/or III (Moderately 
toxic and Slightly or relatively non- toxic) with less than 4 
of the listed mitigation techniques (average=1.70). 

6. Dietary diversity The dietary diversity of 5.86 was obtained for respondents. 
Society and 
Culture 

7.Women’s 
empowerment

Average score for women empowerment was  69.15%
Leadership component 19.92%

8. Youth employment 33.33%
Environment 9. Agricultural 

biodiversity
Gini-simpson 0.95

10. Soil Health. 2.71

2 agriculture diary 2079_1651480914.pdf (aitc.gov.np)
3 Nepal's per capita income is USD 1,362 - OnlineKhabar English News
4  From $1.90 to $2.15 a day: the updated International Poverty Line - Our World in Data
5 Gross value added at basic prices (GVA) (constant 2015 US$) - Nepal | Data (worldbank.org)
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6.	 CONCLUSION
	» Dullu municipality has the highest family size (7.06) followed by Aathbis (5.54), 

Birendranagar (4.84) and Barahatal (4.6). The average household size of Nepal 
is 4.32 as per Central Bereau of Statistics suggesting that the family size across 
studied area is more than national average. 

	» The average land holding of Nepal is 0.5 ha per household. 62.8% of households 
in the study area have household size less than 0.5 ha. 22.5% have 0.5-1 ha and 
14.8% have more than 1 ha area. So, the farms in the study area can be categorized 
as  small semi-subsistence or part-commercial family farms as most of the farms 
is within two hectares, with limited market access , use of rudimentary tools are 
predominant.  Integration between crops and livestock is more common. 

	» The average number of components in the farm was 2.67 showing that the farms at 
the study area are somewhat rich in diversity and the components are connected to 
each other. The area allocated for agricultural production is more in Birendranagar 
is more though the household size is least among the studied local level. This may 
be due to demand of agricultural commodities as the area of natural vegetation is 
also less.

	» From the study, the overall score for agroecological transition was found below 
50% across all farms and municipalities. It revealed that the level of transition to 
agroecology is poor and the  farms cannot be considered as agroecological.  4 
out of 10 elements score was below 40%. The average score was also only 41.17. 
Only the score of culture and food tradition was 50%. The poor result showed that 
the implementation of agroecological practice is very low in the study area. It was 
40.66 for Aathbis, 42.97 for Dullu, 44.29 for Birendranagar and 37.12 for Barahatal. 
No significant difference was observed with respect to municipalities. However, 
elite farms scored 41.74, indigenous farms scored 44.33 and marginalized farm 
scored 36.08 suggesting that the later was significantly lower than previous two. 

	» With the increase in altitude the score for efficiency (R=0.44, P<0.001) and recycling 
score (R=0.31, P<0.001) was significantly and positively correlated as dependency 
on external inputs was low and recycling of residues was more pronounced.  It may 
be also due to less availability of inputs. The correlation for biodiversity, synergies 
as well as culture & food traditions were non-significant. Resilience (R=-0.4, 
P<0.001), co-creation and sharing of knowledge ((R=-0.44, P<0.001), human and 
social values (R=-0.44, P<0.001), circular & solidarity economy (R=-0.26, P<0.01), 
responsible governance (R=-0.3, P<0.01) and overall CAET score (R=-0.25, P<0.01) 
were negatively correlated with altitude showing that these parameters were 
significantly higher at lower altitudes. The main reason was variability in income 
and or production was more evidient in higher altitude, social mechanism being less 
common, more vulnerability to climate change, limited access to agroecological 
knowledge, less empowerment of women and lack of market for local produce and 
buying of inputs. 

	» Assess to land tenure rights significantly increased the CAET score of male 
farmers except for right to inherit. However, women farmers with right to sell and 
right to bequeath scored significantly higher than their counterparts. CAET score 
was independent of revenue obtained from crops and animals.  However, farmers 
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obtaining revenue both from agricultural production and external sources scored 
significantly higher than respondents from external sources. 

	» The increase in education of male and female farmers attributed to high CAET 
score. Both male and female farmers with University education scored significantly 
higher than illiterate and farmers being able to read and write suggesting a strong 
correlation between agroecological transition and specific knowledge of producers. 
Farms with more ground cover scored CAET significantly higher. Moreover, 
abundance of pollinators also aided to it reflecting the importance of ground cover 
and pollinator in agroecosystem. 

	» Less than 2 mitigation measures were used to reduce the impacts for exposure 
to pesticides. Farmers from Birendranagar and Barahatal are more inclined to 
chemical pesticides as compared to Dullu and Aathbis. 52.9% of farmers are using 
antibiotics for treatment of animal diseases while around one fourth farmers are 
not using it. 

	» The dietary diversity was satisfactory as average dietary diversity was 5.86. 
	» Women empowerment in agriculture is average while the leadership aspect is 

poor. It was also observed that male farmers have more security in land tenure as 
compared to female farmers. 

	» The major problems observed in the study area are low productivity of major crops, 
limited work in value addition and disorganized markets which are contributing to 
low household income. 

	» The overall assessment shows that though the scenario for transition to agroecology 
is conducive, however, the score obtained was 41. 17 (it is below 50) suggesting 
non agroecological systems. At the present context, the implementation of 
agroecological principles and practices is quite limited. The farmers are less aware 
but were interested in agroecological transition. Basically, social and economic 
environment is causing a great hindrance. 

	» Rigorous work should be done to improve women access to land tenure rights, 
productivity of major crops, stability of income, added value, awareness about 
pesticide poisoning and its mitigation measures, women empowerment and youth 
employment and maintenance of soil health. 

7.	 RECOMMENDATIONS 
As all the indicators of agroecology is low in the study area, so, intervention must be 
planned, designed and implemented in this regard. The activities for improving the 
score will boost the environmental, social and economic dimension. 

	» The diversity of farm needs to be improved and while doing so farmers need 
to diversify their production and livelihood as well. While doing so local, native 
and multiu purpose species should be prioritized. Incorporation of legumes 
will have multiple benefits. Comparative advantage should be cashed utilizing 
varied elevation gradient as well. Support in improving production, technological 
knowhow, value addition of agricultural products and women access to land tenure 
and empowerment are must as we go to the transition to agroecology.  
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	» The synergy in the farms is also very low which shows that the interaction between 
the components in agroecoystem is not valued in the study area. So, the intervention 
should focus on making farmers acquainted about the importance of synergy in 
the farm in generating and sustaining ecosystem services that results from the 
positive interaction of components.  Lowering the dependency on external inputs 
by prioritizing recycling of wastes, inputs and boosting local varieties and breeds 
is required. Exploring local innovation and scaling it should also be done.  Creation 
and dissemination of appropriate technologies should be done with high priority. 
Example of some of the technologies are production of improved organic fertilizers, 
bio pesticides,  ecological pest management, biogas production, improved livestock 
management, improved cow shed, livestock manure management, community 
seed bank, community based biodiversity management etc. Diversity should be 
maintained at diversified level. 

	» At the current moment, co-creation and sharing of knowledge is very limited in the 
study area. Traditional knowledge should be valued in this regard. Such knowledge 
should be conserved, documented and scaled up. Community biodiversity 
registration can be a good option for it. The technology that relies on local knowledge 
and materials should be prioritized. Farmer to farmer dissemination of knowledge 
and technology will be a sustainable approach. Farmers organization at local level 
should be strengthened and be used in spreading agroecological practices and 
principles as well as co-creation and sharing of knowledge about agroecological 
transition. Extension workers both at governmental and non-governmental level 
should also be sensitized in working together in this regard. 

	» In comparison to other parameters, culture and food tradition was more organized, 
good and hygienic nutritional practices should be more disseminated. Locally 
adapted, nutritious and variety of foods should be given high priority.  Focus on 
increasing the production of legumes for complementing the staple food will not 
only improve nutritional need but will also boost soil fertility.  

	» Lots of work is needed for improving circular and solidarity economy. Sustainable 
marketing practices should be identified and developed. Farmer’s network should be 
developed and strengthened. Activities should also be targeted for commercializing 
them but at the same time, it is also important to connect them with consumers so 
that both the actors will be benefited. Market and marketing infrastructures should 
be developed. Moreover, the unique products should be identified, value added and 
branding should be done. 

	» Human and social values as well as responsible governance was also very poor. So, 
producers should be empowered.  Interventions should be targeted to improve the 
scores of different elements of agroecology and also to improve adaptive capacity 
of vulnerable households’ mainly marginalized communities. Income generating 
activities should be targeted to women and other groups and they should also be 
supported in developing their leadership skills.  

	» The resilient capacity is also not good as anticipated. The detoriating natural 
environment, irratic rainfall, drought, landslides, reduced soil health and fertility is 
increasing the vulnerability of farmers. Soil health should be improved and soil 
conservation practices such as compost, reduced tillage, natural mulch, cover 
crops, soil beneficial intercropping and crop rotation should be given a top priority.  
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A holistic approach in this regard is required which will make communities resilient 
to both environmental shocks and market failures.

	» The area seems to be rich in culture and food traditions and agrobidiversity richness. 
Therefore, can be promoted as a lever to push the agroecological transition. For 
example, the good knowledge of traditional ways of preparing foods  can secure 
the consumption of diverse and local foods. This behavior can be used as entry 
point for transition to agroecology as well as for developing marketing strategies 
to strengthen local market system and therefore contribute the position of other 
elements.  Participatory policy formulation should be done and engagement of 
community during planning to implementation needs to be done. 
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