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Editorial Notes

This sixth volume and issue one of 'Academic Journal of Sukuna' - AJoS, has
been an outcome of the continuity of the previous academic publications in the form of
'Interdisciplinary journal. The volume principally serves the campus roadmap of
encouraging teaching faculties and non-teaching staff for the publication of their
research work along with the genuine inclusion of the articles invited from other
institutions. It has, thus, been a treasured integrated piece, a meaningful contribution to
the academic audience.

We had a collection of 24 articles in the beginning but having reviewed the
articles, the number high-pitched reduced to 13 scholarly finalized papers of multiple
disciplines. The outcome of the review has been the best combination of multiple
disciplines and mediums in which the authors opted to disseminate the information to
the readers. Each article has perspectives on the issues and spirit of embracing
multidisciplinary information of five broader disciplinary areas such as (a) Digital
technology with the articles on "Negotiating Digital Learning and Educational Struggles:
Experiences of Dalit Girls in the Faculty of Education”, "Teaching and Learning Experiences
Through ICT", "Negotiating Digital Learning and Educational Struggles: Experiences of Dalit
Girls in the Faculty of Education" and "E-learning Tools and Methodology adopted by
Students™ ; (b) Science on "Enumeration of Freshwater Algae in Rasa Tal", "Butterfly
Diversity in Sukuna Community Forest"; (c) Education on "Navigating Double Alienation:

A Narrative Inquiry into Educational Resilience and Identity Negotiations among Dhimal
Students™ and "Representation and Participation of the Community in Community Colleges, and

": (d) Economics and indigenous practices on " ," Impact of Agricultural Aid on Agricultural
Growth in Nepal" , "Role of Cooperatives in Women's Economic Empowerment" and
"Fermenting Livelihoods: Exploring the Role of Millet Liquor Production in Rural
Household Economies™; () Management on, , "Assessment of Customer Attitudes Toward

Local Grocery Stores" and "Supply Chain Assessment of Banana Production and Marketing";

and (f) Philosophy on "qeiTd SEERH GEHT A",

Vi
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As always, we encourage the readers read to empower your academic strength and the
writers to submit the articles following our guidelines. We hope you enjoy reading the journal

articles.
The editorial team has obeyed the fundamental principles of editing with the

canonical guidelines of the APA Manual (7™") along with the subordinate guidelines of
RMC - Sukuna. The team hopes that the current edition will inspire other campus
faculties, new generation in the pipelines and the readers of the wider community to
contribute for the global and local agenda issues ahead.
Team of Editors
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Bal Kumar Kalakheti** and Kushum Shakya PhD?
! Sukuna Multiple Campus, Sundarharaincha, Morang, Nepal

2 Central Department of Economics, Tribhuvan University, Kirtipur, Nepal
* kalakheti.bk@gmail.com
Abstract

Nepal has been receiving agricultural sector foreign aid since 1950/51. Agricultural
output growth has remained relatively low despite continuous aid inflows in agricultural
inputs. This study examines the trend of foreign aid in agriculture and its impact to
agricultural growth in Nepal. The study used a quantitative research design using annual
data from 1975 to 2020. Simple linear regression was used to examine the impact of
agricultural sector foreign aid on agricultural GDP. Besides, the study used irrigated
land, imported chemical fertilizers, agricultural sector credit, government expenditure in
agriculture, and the economically active population engaged in agriculture as
independent variables. The findings revealed that foreign aid, irrigated land, imported
chemical fertilizers, government expenditure in agriculture, and the economically active
population and agricultural sector credit had positive and statistically significant effect
on agricultural GDP. The results show that both external financial assistance and
complementary agricultural inputs play important roles in promoting agricultural
production in Nepal. The study concludes that maintaining and expanding agricultural
inputs by utilizing foreign aid is essential for achieving higher agricultural growth.

Keywords: foreign aid, agriculture credit, government expenditure, economically
active population

Kalakheti & Shakya (2026). Impact of Agricultural . . .
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Introduction

Foreign aid is an important source of development financing for developing
countries. Foreign aid refers to assistance provided by a country or an international
organization to another in the form of grants, concessional loans, technical assistance, or
aid in kind, with objectives of humanitarian relief, economic development, or strategic
interests (Pearce, 1996; Thirlwall, 2006). According to Rodan (1961), foreign aid
comprises of capital inflows including long-term loans, grants, soft loans, and technical
assistance. The main theme of foreign aid is the provision of external resources for
acceleration of economic growth and development in the recipient country.

Foreign aid plays a crucial role in bridging the gap between investment and
domestic savings. Rapid population growth, low-income levels, weak
revenue-generating capacity, and rising development expenditures force developing
nations to rely on external assistance. So, foreign aid has become an integral part of
development financing. However, the role of foreign aid in achieving sustained
economic growth has become a debate in development economics, with mixed
empirical evidence across countries (Burnside & Dollar, 2000; Easterly, 2003). Aid
aligned with climate adaptation strategies have stronger effects on productivity growth
(Trentinaglia et al., 2023).

Agricultural sector foreign aid constitutes investments in agricultural research,
irrigation, rural infrastructure, agricultural education and integrated rural development
programs. Although it is difficult to distinguish between agricultural and
non-agricultural aid due to sectoral interlinkages, government budgetary classifications
allow for the identification of aid allocations to agriculture. Such sector-specific aid is
specifically relevant in agrarian economies. Empirical evidence indicates that
agricultural aid can enhance productivity when effectively implemented. However, its
effectiveness varies with country-specific conditions and investments (Trentinaglia et

al., 2023; Bhandari, 2024).
Kalakheti & Shakya (2026). Impact of Agricultural . . .
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Nepal is also an aid-dependent agrarian economy. Agriculture dominates the
Nepalese economy which provides livelihoods for the majority of the population.
Agriculture sector has received high priority in national development strategies since
the very first periodic planning. Agricultural Perspective Plan emphasized in
commercialization, diversification, productivity enhancement and poverty reduction
through enhanced agricultural production in Nepal (NPC, 2002). However, it requires
substantial financial resources which are not available from domestic savings alone.
Hence, foreign aid has become necessary in Nepal. Development programs such as the
Resilient High-Value Agricultural Program illustrated how targeted external financing
aims to improve agricultural productivity and commercialization among smallholder
farmers (IFAD, 2024). In spite of increasing aid inflows in Nepal, there remains
challenges of absorptive capacity, implementation inefficiencies, governance, and the
translation of aid into sustained sectoral productivity gains.

Several studies reported a positive impact of foreign aid to GDP. Bhattarali
(2009) showed that the long-run elasticity of aid ranged from 0.010 to 0.297 depending
policy and political variables. Sharma and Bhattarai (2013) showed that the long-run
coefficient of foreign aid ranged from 0.040 to 0.074 across different model
specifications. This implies that a one-unit increase in the aid-to-GDP ratio increase
economic growth by 0.04 to 0.07 percentage in the long run. Similarly, Poudel et al.
(2021) and Yogi et al. (2025) emphasized agriculture as main driver of economic
growth and poverty reduction in Nepal. However, empirical evidence on the
effectiveness of agriculture-specific aid is limited. Most studies focus on aggregate
foreign aid and overall economic growth. However, it is important to examine the direct
impact of agriculture sector foreign aid on agricultural sector GDP. This is an important
research gap.

Despite a considerable share of foreign aid in agriculture, there is scanty of

evidence whether aid has significantly contributed to agricultural growth. Despite of
Kalakheti & Shakya (2026). Impact of Agricultural . . .
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aid-financed development interventions, agricultural output growth in Nepal has
remained relatively low and unstable. This situation raises an important research
question whether foreign aid allocated to agriculture has effectively enhanced
agricultural sector output in Nepal. So, this study examines the impact of agricultural
sector foreign aid and agricultural growth in Nepal. The objectives of the study are to
analyze the trends of agricultural sector foreign aid and agricultural sector output and to
examine the impact of agricultural foreign aid on agricultural sector output in Nepal.

The study is important from both policy and academic perspectives. From a
policy perspective, it provides empirical evidence on the effectiveness of agricultural
foreign aid and identifies key factors influencing agricultural growth. From an academic
perspective, the study contributes to the literature on sectoral aid effectiveness by
focusing on agricultural aid rather than aggregate foreign aid. The findings reveal the
role of foreign aid in enhancing sustainable agricultural development in Nepal.

Yogi et al. (2025) analyzed that agriculture sector of Nepal is constrained by low
productivity, traditional farming systems, limited access to modern technology, and
growing vulnerability to climate change. Mechanization, infrastructure expansion,
value-addition, and the empowerment of women and youth are needed to achieve
inclusive and sustainable agricultural growth.

Bhandari (2024) found that total aid inflows increased over the recent period.
But the share of aid to agriculture decreased to 1.1% in FY 2076/77 BS. Agriculture
contributed for 25.12% of GDP in the same year with only marginal improvements in
cereal production. The study showed a positive association between aid inflows and
agricultural development but emphasized persistent inefficiencies in sectoral utilization.
Maruta et al. (2019) showed that agricultural aid is more effective in countries with
better institutional quality. Barkat and Alsamara (2019) found a small but positive

impact of agricultural aid. McArthur and Sachs (2018) showed that well-targeted

Kalakheti & Shakya (2026). Impact of Agricultural . . .
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agricultural aid generates long-term productivity gains, structural transformation, and
welfare improvements without adverse macroeconomic effects.

Verter (2017) observed that agricultural aid positively influenced output when
complemented by fertilizer use, access to credit, and technological improvements. In
contrast, Ighodaro and Nwaogwugwu (2013) reported that agricultural foreign aid had
no effect on agricultural output in the short as well as long run. Kaya et al. (2013) found
positive effects of agricultural aid on output growth in developing economies.

Feeny and Ouattara (2009) reported that agricultural aid had a positive impact on
agricultural output, while Feeny (2007) found no significant effect of foreign aid on
agricultural growth in Melanesian countries. Dewbre et al. (2007) argued that
agricultural aid reduces local commodity prices which offsets production gains and
weakens agricultural GDP.

Akpokodje and Omojimite (2008) and Alabi (2014) reported that foreign
agricultural aid positively affected agricultural GDP, although its effectiveness differed
across bilateral and multilateral sources. Aboagyea and Gunjal (2000) emphasized that
aid effectiveness depended on positive economic reforms. Norton et al. (1992) found
that the effect of foreign aid on agricultural productivity varied widely across regions,
being negative in economies facing large fiscal deficits and high external debt.
Kherallah et al (1994) reported that foreign aid has positive impact on agricultural
growth across 56 developing countries.

The literature suggests that foreign aid can contribute to agricultural growth, but
its effectiveness is highly dependent on institutional quality, policy frameworks, and
sector-specific implementation. Despite agriculture absorbing a substantial share of
foreign aid in Nepal, empirical evidence on the direct impact of agricultural aid on
agricultural output remains limited, which justifies the present study. Nepal has been
facing a persistent resource gap, in which domestic savings are insufficient to finance

the level of investment required to accelerate economic and agricultural growth. In this
Kalakheti & Shakya (2026). Impact of Agricultural . . .
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context, foreign aid used in the agriculture sector is conceptualized as an external capital
inflow that fills this resource gap, thereby enabling the expansion of productive
investment in agriculture. This, in turn, is expected to increase real agricultural sector
output in Nepal.

Figure 1

Conceptual Framework

L 4

Foreign Aid Utilized in agriculture

Y

Iirigated Land

v

Chemical Fertilizer

h A

Cultivated Land

:> Agriculture Sector Output

v

Agriculture Credit

Dependent Variable

Government Expenditures on Agriculture

v

L 4

Economically Active Population in Agriculture

Independent Variables

The framework specifies real gross agricultural sector output as the dependent
variable. The independent variable is gross agriculture sector foreign aid. The study
includes other control variables that effect agricultural output such as irrigated land,
quantity of imported chemical fertilizer, cultivated land area, agricultural sector credit,
government capital expenditure on agriculture, and the economically active population
employed in agriculture. The relationship between agricultural foreign aid and gross

agricultural sector GDP is estimated using least square regression method.

Kalakheti & Shakya (2026). Impact of Agricultural . . .
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Methods and Materials
This study adopted a causal-comparative research design, in which foreign aid in
the agricultural sector was taken as the independent variable and real gross agricultural
sector output as the dependent variable. The analysis is based on secondary time-series
data published by Nepal Rastra Bank (NRB,2022), the Ministry of Finance (MOF,
2022), and the National Statistics Office (NSO, 2022). All raw data were compiled and
processed using Microsoft Excel prior to empirical analysis. The data were converted
into real form by dividing the nominal data by the GDP deflator. The obtained data were
then transformed into logarithmic form. For further analysis, EViews 10 was used to
test for unit roots, cointegration, and to perform OLS regression. The time period of the
analysis is 1974/75 to 2019/20, as the data on annual additional irrigated land are only
available up to 2020. Real gross agricultural sector output (RGASO) was taken as the
dependent variable. Gross foreign aid utilized in the agriculture sector (GFAUAS) was
taken as the independent variable.
Following previous empirical studies (Kherallah et al., 1994; Dewbre et al.,
2007; Kaya et al., 2013; Alabi, 2014; Feeny, 2007; Ighodaro & Nwaogwugwu, 2013;
Verter, 2017; Barkat & Alsamara, 2019), the multiple regression model was specified
for estimation.
RGASO, = o + a; GFAUAS, + o, IRL; + o3ICF; + a4 GCL + asASC, + agGEXPAS,
+ a,EAPEAS; + &,

Where,

RGASO,: real gross agricultural sector output (Rs. million)

GFAUAS;: gross foreign aid utilized in the agricultural sector (Rs. million)

IRL;: additional irrigated land (hectares)

ICF,;: imported chemical fertilizer (thousand metric tons)

GCL;: gross cultivated land under major cereal and cash crops (thousand hectares)

Kalakheti & Shakya (2026). Impact of Agricultural . . .
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ASC,: agricultural sector credit (Rs. million)

GEXPAS,: annual government expenditure in the agricultural sector (Rs. million)

EAPEAS,: economically active population employed in agriculture (million),
interpolated from census years.

It was hypothesized that an increase in agricultural foreign aid positively
influence agricultural output. Irrigated land was expected to have a positive effect as
irrigation expands cultivable areas and reduces production risks of rainfall variability.
Imported chemical fertilizer was also expected to increase agricultural output by
enhancing land productivity. An expansion in cultivated land was expected to increase
agricultural output by increasing more land area for cropping. Agricultural credit
increases financial access of farmers to invest in inputs, technology, and equipment,
which has positive effect. Government expenditure on agriculture increases investments
in rural infrastructure, subsidies, extension services, and support programs which
positively increases agricultural GDP. Finally, increase in economically active
population in agriculture was expected to have a positive effect on agricultural GDP.

Results and Discussion

Results
Unit Root Tests

To avoid spurious results, unit root test has been conducted. For this,
Augmented Dickey-Fuller (ADF) unit root test was used developed by Dickey and
Fuller (1979, 1981). The test was conducted in both level and first-difference forms,
first with an intercept, then with an intercept and trend. The ADF test results based on
the log-level data are reported in Table 1.
Table 1
ADF Unit Root Results at Log Level Form

Kalakheti & Shakya (2026). Impact of Agricultural . . .
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Variables Intercept Intercept & Trend
- statistics p-value - statistics p-value
LNRASO 0.7583 0.9922 -2.7238 0.2322
LNGFAUAS -1.8598 0.3477 -2.7026 0.2406
LNIRL -2.1483 0.3421 -2.8740 0.1215
LNICF -2.6532 0.1902 -2.7022 0.2407
LNGCL -2.5863 0.1032 -2.6888 0.1925
LNASC -0.0122 0.9523 -2.0445 0.1142
LNGEXPAS -0.8938 0.7812 -2.0821 0.5414
LNEAPEAS -0.8970 0.7800 -1.9212 0.6266

The unit root test results revealed that all variables exhibited non-stationarity at
the level form under. The corresponding p-values showed the presence of unit roots in
the log-level series. Consequently, the ADF test was reapplied to the first-differenced
series, and the results are presented in Table 2.

Table 2
ADF Unit Root Results at First Difference

Variables Intercept Intercept and Trend
- statistics p-value - statistics p-value
ALNRASO -7.5557 0.0000 -7.6567 0.0000
ALNGFAUAS -9.1900 0.0000 -9.2465 0.0000
ALNIRL -8.3485 0.0000 -8.7344 0.0000
ALNICF -8.3336 0.0000 -8.2527 0.0000
ALNGCL -10.1043 0.0000 -10.1120 0.0000
ALNASC -6.0664 0.0000 -6.1378 0.0000
ALNGEXPAS -7.4895 0.0000 -7.3955 0.0000
ALNEAPEAS -6.6289 0.0000 -7.6057 0.0000

Kalakheti & Shakya (2026). Impact of Agricultural . . .
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The findings indicated that all variables became stationary after first differencing

under both intercept and intercept-and-trend specifications, confirming the absence of

unit roots in the transformed series. Hence, all variables were integrated of order one,

I(1). The log first-differenced series were therefore considered suitable for the empirical

analysis.

After examining the stationarity of the variables, the study used the Johansen

cointegration technique. The test was conducted using the log-level data. Based on the

Akaike Information Criterion (AIC), EViews 10 automatically selected a lag length of

seven. The results of the test are shown in Table 3.

Table 3

Cointegration test results of the rank test of (trace)

Unrestricted Unrestricted Unrestricted Unrestricted
Cointegration  Cointegration  Cointegration  Cointegration
Rank Test Rank Test Rank Test Rank Test
(Maximum (Maximum (Maximum (Maximum
Eigenvalues) Eigenvalues) Eigenvalues) Eigenvalues)

Hypothesized  Eigenvalue Trace 0.05

Unrestricted
Cointegration
Rank Test
(Maximum
Eigenvalues)
Prob.
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No. of CE(S) Statistic Critical Value

None * 0.8516 255.7406 159.5297 0.0000
Atmost1* 0.7583 171.7921 125.6154 0.0000
At most 2 * 0.5791 109.3168 95.7537 0.0042
At most 3 * 0.4644 71.2413 69.8189 0.0383
At most 4 0.3287 43.7691 47.8561 0.1149
At most 5 0.2967 26.2314 29.7971 0.1219
At most 6 0.2069 10.7435 15.4947 0.2277
At most 7 0.0123 0.5444 3.8415 0.4606

Trace test indicates 4 cointegrating equation(s) at the 0.05 level.
An asterisk (*) denotes rejection of the hypothesis below at the 0.05 level.
The table shows the results of the Johansen cointegration rank test based on the
trace statistics. The null hypothesis of no cointegration is rejected as p-value is less than
0.05. Likewise, the null hypotheses of at most one, two, and three cointegrating vectors
are also rejected because their respective p-value is less than 0.05. However, the null
hypothesis of at most four cointegrating relations cannot be rejected, as the p-value is
0.1149 which is greater than 0.05. Therefore, the results indicate that there is the
existence of atmost four cointegrating equations which implies there is a long-run
relationship among the variables. This confirms that the variables move together in the
long run.
Ordinary Least Square Regression Results
The empirical examination of the relationship between agricultural sector GDP
and the agricultural foreign aid in Nepal (both differenced in 1% order) is presented in
Table 4.
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Table 4

Regression results RASO as the dependent variable
Variables Coefficients Standard Errors of t-statistics P-value

Coefficients

ALNGFAUAS 0.1645 0.0225 7.3238 (0.0000)
ALNIRL 0.1153 0.0140 8.2555 (0.0006)
ALNICF 0.1391 0.0139 10.0077 (0.0030)
ALNASC 0.1039 0.0133 7.8314 (0.0000)
ALNGCL 0.1685 0.1107 1.5225 (0.1162)
ALNGEXPAS 0.1279 0.0161 7.9558 (0.0001)
ALNEAPEAS  0.5650 0.1565 3.6093 (0.0009)
Constant 8.6339 0.8238 10.4809 (0.0000)
R?=0.89 DW =1.98
Adjusted R? = 0.88 F=1506.93

Probability of F statistics = 0.0000

The results indicate that GFAUAS, IRL, ICF, ASC, GEXPAS and EAPEAS are
statistically significant at the 1 percent level. The GCL is significant at the 15 percent
level. The adjusted coefficient of determination is 0.88, which means that 88 percent of
the variation in agricultural sector output is explained by the independent variables. The
F-statistic is also significant at the 1 percent level, which reflects the overall goodness
of fit. The Durbin—Watson statistic is 1.98 which suggests the absence of serious
utocorrelation.

Table 5

Breusch-Pagan-Godfrey Serial Correlation LM Test

Lags Chi2 value DF Prob Chi2

Kalakheti & Shakya (2026). Impact of Agricultural . . .



Academic Journal of Sukuna - AJoS, 6(1), 2026, ISSN 2594-3138 (Print) 13

1 7.8953 1 0.4978

2 11.5843 1 0.7136

The p-value of both lags are greater than 0.05 which indicate that the null
hypothesis of no serial correlation at both lags cannot be rejected. This confirms the
absence of serial correlation in the residuals.

The variance inflation factor (VIF) test was conducted to detect

multicollinearity.

Table 6

Multicollinearity test
Variable Coefficient Uncentered VIF Centered VIF

Variance

ALNIRL 0.0002 405.9251 1.9509
ALNICF 0.0002 426.3240 2.3123
ALNGEXPAS 0.0003 350.0300 3.8934
ALNGCL 0.0123 16814.1900 4.0232
ALNEAPEAS 0.0246 2098.6870 3.3526
ALNASC 0.0005 848.7248 3.7848

The centered VIF values for all explanatory variables are less than 5, which
indicates the model does not suffer from multicollinearity.
Discussions

The coefficient of FAUAS is 0.16, which indicates that a 1 percent increase in
agriculture sector foreign aid to 0.16 percent increase in real agricultural sector output.

This confirms that agriculture foreign aid contributes to increasing real agricultural

Kalakheti & Shakya (2026). Impact of Agricultural . . .



Academic Journal of Sukuna - AJoS, 6(1), 2026, ISSN 2594-3138 (Print) 14

output in Nepal. Similarly, the coefficient on IRL is 0.12 which indicates that 1 percent
increase in irrigated land increases the real agricultural output by 0.12 percent. This
suggests that expansion of irrigation facilities enhances agricultural productivity. The
coefficient of ICF is 0.14, which indicated that 1 percent increase in imported chemical
fertilizers increases real agricultural output by 0.14 percent. This shows the importance
of fertilizers in improving crop yields.

The ASC coefficient is 0.14 which indicates that 1 percent increase in credit
provision leads to 0.14 percent increase in agricultural output. This shows the
importance of agricultural finance in facilitating access to inputs, equipment and other
resources. The coefficient of GCL is 0.17, which indicates that 1 percent increase in
cultivated land contributes to a 0.17 percent increase in agricultural output.

GEXPAS has a coefficient of 0.13 which indicates that 1 percent increase in
government spending on agriculture raises real agricultural output by 0.13 percent. This
demonstrates the positive effect of public investment. The coefficient on EAPEAS is
0.57 which indicates that 1 percent increase in agricultural labor results in 0.57 percent
increase in output. This shows that labor is important in the Nepalese agricultural sector.

These findings are consistent with previous studies (Kherallah, Beghin, Peterson
& Ruppel, 1994; Dewbre, Thompson & Dewbre, 2007; Kaya, Kaya & Gunter, 2013;
Alabi, 2014; Verter, 2017). This indicates that agricultural aid provides foreign
exchange for imports and technical assistance in agriculture. This strengthens
agricultural productivity, infrastructure, and human capacity. Additionally, the results
confirm that irrigated land, chemical fertilizers, agriculture sector credit, cultivated land,
government expenditure, and agricultural labor have positive and significant effects on
real agricultural output.

Conclusion
Nepal is an agricultural country that faces resource deficits in agriculture. So it

need aids in the agriculture. However, the contribution of foreign aid to agricultural
Kalakheti & Shakya (2026). Impact of Agricultural . . .
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output is unknown. This study analyzes the effect of agricultural aid on agricultural
GDP. The study finds that agriculture foreign aid to the agricultural sector has a positive
effect on agricultural output. Specifically, increases in irrigated land, imported chemical
fertilizers, agriculture sector credit, gross cultivated land, government expenditure in
agriculture, and agricultural labor contribute to higher agricultural output. Therefore, it
can be concluded that foreign aid plays a significant role in supporting the domestic
economy when it is effectively utilized with essential agricultural inputs.
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Abstract

Digital learning is very common in higher education in Nepal. This paper examines the
experiences of Dalit girls in digital learning at Mahendra Multiple Campus, Dharan. The
objective of the study was to explore what challenges Dalit girls face during digital
learning. The study applies a generic qualitative research design; two Dalit girls
studying at the B.Ed. and M.Ed. levels were selected purposively. Data were collected
through in-depth interviews. The interviews were recorded, transcribed, coded, and
analyzed using thematic analysis. The findings of the study show that digital learning
helped students to be confident and independent learners. Students used various search
engines, social platforms, and Al tools to learn lessons and complete assignments.
Digital learning helped them in many ways, however, they also faced different
challenges. Their long screen time caused eye problems and headaches. Load shedding,

slow internet, and poor digital infrastructure of the campus created problems in learning.
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Students experienced that their teachers helped them less and their peers more. The
paper concludes that digital learning supports Dalit girls from different perspectives, but

strong institutional support is necessary.

Keywords: Digital Learning, Dalit Girls, Higher Education, Educational

Challenges, Digital Learning Experiences
Introduction

Digital learning has become an integral part of students' learning experiences
in higher education. Using online learning platforms, the internet, mobile phones,
computers, and digital tools to support their learning activities is related to 'digital
learning'. Digital learning (d-learning) is used in a complementary way to mean
technological learning (Basak et al., 2018). Many Universities and colleges around the
world now use online classes through digital resources and learning applications to
improve learning experiences. Digital learning mainly allows students to get
information quickly and learn it at their own pace and place, and study beyond the
classroom (Means et al., 2010). Because of these benefits, digital learning is often seen

as productive, flexible, and learner friendly.

In recent years, the concept and use of digital learning have been growing
rapidly in developing countries like Nepal. During and after the COVID-19 crisis, use
of digital learning increased because educational institutions were forced to shift to
online classes. Different online platforms such as Microsoft Teams, Zoom, Google
Meet, and Google Classroom became common in higher education of Nepal. Teachers
as well as students began using their mobile phones and laptops for Google search,
YouTube videos, and artificial intelligence (Al) tools like ChatGPT to support their
studies. However, not all teachers and students can equally benefit from digital learning.

When access to devices, internet facilities, electricity, and digital skills remains uneven,
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or in other words, access to quality internet and devices hinders students' participation
in digital learning (Van Dijk, 2020). Because of this, some learners face serious

challenges while using digital tools for education.

In Nepal, Dalit students come from socially marginalized communities. Many
Dalit girls face multiple forms of disadvantage due to caste, gender, poverty, and limited
educational support. According to Dash (2025) "Dalit women face both caste-based
and gender-based discrimination in our country." At the bachelor level, in their learning
journey, Dalit girls struggle with academic pressure, lack of resources, and low
confidence. When digital learning is also involved, the challenges may increase rather
than decrease. Although digital learning promises flexibility and independence, it also
demands digital devices, digital skills, stable internet, and supportive institutional

systems.

There were some previous studies about girls, Dalit girls, and how they use
digital technologies in learning. They show that students from disadvantaged
backgrounds often experience a digital divide (Dash, 2025). Most of them live in rural
and geographically remote areas. Such students may not have fast internet, smartphones,
laptops and proper guidance from teachers. If they find smartphones, they don't have an
idea about how they can use phones in their learning, and they only use them for
Facebook, TikTok, etc. In addition to this, heavy usage of mobile devices may reduce
social interaction and increase isolation (Baecker et al., 2014). Despite these different
research works, there is limited research focusing specifically on Dalit girls’ experiences
of digital learning in Nepali higher education. Their voices are often missing in

academic discussions. So, this study focuses on that gap with some suggestions.

This study focuses on Dalit girls studying at Mahendra Multiple Campus
(MMC), Dharan. They are currently studying at the B.Ed. and M.Ed. levels. The

objective of the study is to explore their experiences with digital learning and the
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challenges they face. The study also concerns how institutional factors such as teachers'
feedback and guidance, peer support, digital infrastructure, etc., determine their learning
experiences. By finding out their different experiences, this study aims to present a clear
picture of digital learning from the findings of the research and from the perspective of
Dalit girls. These findings may be important for improving digital learning practices in
higher education institutions in Nepal. The study is guided by the research questions:
How do Dalit girls describe (un)pleasant experiences with digital learning? And how do
institutional circumstances such as classroom support, digital infrastructure, and teacher

guidance shape their digital learning experiences?
Methods and Materials

This study follows a basic or generic qualitative research design (Merriam &
Tisdell, 2016). I chose a generic qualitative research design for this study because it
aims to explore personal experiences, feelings, and perceptions of Dalit girls related to
digital learning. Qualitative research helps researchers to understand how people make
meaning of their experiences in real-life contexts (Creswell & Poth, 2018). Since this
study focuses on learning experiences and institutional support, qualitative inquiry is
suitable. My study adopts a phenomenological approach, which focuses on
understanding the lived experiences of individuals related to a specific phenomenon
(Moustakas, 1994). In this study, the phenomenon is digital learning and struggle. In
this research, | attempt to explore how Dalit girls experience digital learning in their

academic life, 1.e., in their day-to-day learning.

I selected two Dalit girls as the participants of the study who were studying in
the B.Ed. and M.Ed. at Mahendra Multiple Campus, Dharan. The campus is a
constituent campus of Tribhuvan University. I selected the campus and these
participants purposively. This purposive sampling helped me to select those students

who had direct experience with digital learning and belonged to Dalit communities. The
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participants had experience of using digital devices such as mobile phones, laptops, the
internet, Zoom, Google search, YouTube, and Al tools like ChatGPT and DeepSeek, etc.
Participants had also attended online classes during the COVID-19 period.

For this research, I collected data through in-depth interviews with selected
students. Interviews allowed participants to express their experiences freely and share
their personal experiences. Both of the students (respondents) were my students of
major English, and I informed them about my research. They easily agreed to an
interview. Then I arranged the interview in their leisure period, about 60 minutes for
each student separately. As my regular students, there was no difficulty in rapport
building, and they expressed their experiences openly. The interviews were conducted in
a comfortable environment at the corner of the campus ground. Participants were
allowed to use Nepali during the interview. I recorded both of the interviews with
participants’ consent, and later they were transcribed and coded for analysis. Open-
ended and free questions were used to encourage detailed responses. Participants were
asked about their use of digital tools, learning benefits, challenges, health issues, state of

internet access, teacher support, peer support in digital learning, and teacher guidance.

After taking interviews, I transcribed those recordings, playing them at a slow
speed. Then I read transcripts again and again to generate codes. Numerous codes were
generated from meaningful and key statements related to their digital learning
experiences. The formed similar codes were grouped into themes. It suggests that the
collected data through interviews were analysed using thematic analysis (Braun &
Clarke, 2019). The prepared similar codes were grouped into themes. Two themes were
developed for each research question. For Research Question 1, the themes were:
'Flexibility and Self-directed Learning', and 'Health, Dependency, and Being Unsocial'.
Similarly, for Research Question 2, the themes were: 'Inadequate Digital Infrastructure

and Institutional Support', and 'Platform Accessibility and Peer-based Support.' The

Karki (2026). Negotiating Digital Learning . . .



Academic Journal of Sukuna - AJoS, 6(1), 2026, ISSN 2594-3138 (Print) 25

thematic data were analysed, being focused on describing experiences by students in

simple and clear language while linking findings in the discussion.

For this research, ethical issues were carefully maintained. Before the interview,
participants were clearly informed about the purpose of the study and provided
information used just for research. My participants were voluntarily involved in the
interview. Pseudonyms such as Student A and Student B were used to protect their

identity.
Results and Discussion

As previously mentioned, transcribed data were coded, grouped, and thematized

under two research questions, which are described below.
Dalit Girls’ Experience with Digital Learning

Digital learning has grown to be an integral aspect of Dalit girls' learning
experiences, because they enable the flexibility in learning resource access. They
became confident and independent in their learning as they became used to digital tools.
But the positive sides came with the problems of health, technology reliance, and

lowered social interaction.
Flexibility and Self-directed Learning

Higher-level students began digital learning with little knowledge, but gradually
learned to use it for their studies. When students got admitted to the bachelor level, they
were (un)familiar/ less familiar with digital learning and online tools. In recent years,
they started using mobile phones and laptops for learning purposes. When their teachers
clarified topics in their class, and they didn't understand the lesson descriptions, they
used Google to search for the information quickly. On this, one student ( Student A)
stated, "If I do not understand the lesson in class, I search that in Google and sometimes

I get more knowledge than in class." Similarly, YouTube videos helped them understand
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difficult topics through examples and explanations. One of the students replied, " In my
M. Ed. first semester, we had to write a term paper, I had no idea before, then I searched
about the topic and format on the internet, learned how to write it and what format it
had." Some students also used ChatGPT or DeepSeek to get ideas and explanations.
These tools made learning easier because students did not have to depend only on
classroom teaching. They could find answers by themselves and learn new things step
by step. Digital learning also helped them feel more comfortable with technology over
time. Stokes (2001) also adds digital learning environment is successful, satisfying, and
helpful in understanding. Thus, even without prior knowledge, digital tools helped Dalit
girls begin learning independently and flexibly.

Digital learning helped Dalit girls become confident and self-directed in learning
their lessons. If learners have to learn things, they could learn anywhere, anything,
without time limits. Such things made learning more flexible. Student A said, "When I
use mobile apps, I can learn anytime [ want. There is no time limit. If I do not
understand something, I can search immediately and learn." When they were confused
in class, they could search for the same topic at home and understand it better. Digital
tools were very useful for academic work, such as writing term papers. Student A again
stated, "In my M. Ed. first semester, we had to write a term paper, I had no idea before,
then I searched on Google and YouTube and learned how to write it and what points to
include." Students learned how to write, format, and organize their work by watching
videos and reading online materials. Spires et al. (2012) also stated that
video viewing and creation are ways to engage students in learning, where students self-
organize their resources in a meaningful way. They no longer felt completely lost when
given new academic tasks. Learning at their own pace and time helped them feel less
pressure. Such facility of devices and the internet, students felt more confident and self-

directed in learning. Student B replied, "Sir, when I use mobile apps, whenever I feel
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like learning, I can learn. There’s no time limit. If I don’t know something, I can search
and watch or learn right away." After that they felt more confident in their ability to
learn independently. As a result, digital learning increased students’ confidence and

supported self-directed learning.
Health, Dependency, and Unsociability

Dalit girls experienced health-related problems due to the prolonged use of
digital devices. They spent many hours on mobile phones and laptops for learning (and
other tasks). This long screen time caused eye problems and headaches. Student A
reported, " I have some eye problems, like if [ use the phone and look at the screen for a
long time, my eyeballs get sore and my head aches." Filkina et al. (2020) also support
this view by saying long-term use of digital devices may cause different eye diseases.
Some students felt tired after using digital devices for a long time. These health
problems make learning uncomfortable and stressful. Continuous screen use also
reduces their physical movement. Hamer and Stamatakis (2013) also describe how
increased screen time lowers physical activity, i.e., which may cause laziness and
weight gain. Over time, such health issues affected their concentration and motivation to
study. Therefore, digital learning created health challenges that made learning difficult

at times.

Digital learning increased dependency and reduced social interaction. Students
became more dependent on the internet for their learning. When the internet was not
available, they felt less confident and worried about their studies. On the same issue,
Student B said, "Sometimes there is no internet on campus and at home also, I couldn't
complete my given task. At that time, [ only think if the internet were available, I would
learn many things." Many students felt they could not study properly or complete home
assignments without online access. Anderson and Perrin (2018) concluded, "Learners

are often or sometimes unable to complete homework assignments because they do not
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have reliable access to a computer or internet." They looked just addict on internet, and
they mostly depend on it for different activities. Similarly, heavy use of mobile devices
also reduced students' face-to-face interaction with family members, teachers and
classmates. Student A reported a similar view as " There are many disadvantages of
using the internet, there may be health issues like eye pain, and less interaction with
family, teachers and friends." Students felt less connected with others during digital
learning. Group discussion and personal interaction became limited. This made learning
feel lonely and less social. Thus, digital learning led to dependency, reduced confidence,

and weaker social interaction.
Institutional Infrastructure and Digital Learning Experiences

Institutional infrastructure is one of the key factors that can significantly impact
students' digital learning experiences, affecting their digital learning resources, access to
the internet, and access to technology. While online platforms were introduced at higher
education institutions, Zoom, MS Teams, and Google Meet, inadequate internet
facilities, the lack of computer laboratories, and limited support from the institutions
often compromise participation in online learning. To face such challenges, students
used platforms that were easy to access as well as peers, showing the importance of
institutional infrastructure and collaborative support to support meaningful and

equitable digital learning experiences.
Inadequate Digital Infrastructure and Institutional Support

Infrastructural problems of the campus strongly affected students’ digital
learning experiences. In our context, most online classes were started during the
COVID-19 pandemic. The most popular online platforms for such classes were Zoom,
Microsoft Teams, and Google Meet. Student B stated, "We took class on Zoom which is

easier to connect and use in comparison to Microsoft Teams and Google Meet." But
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Student A had the experience with Teams, and their teacher joined them through Teams.
However, many students faced internet problems at home. Power cuts and weak internet
are often problematic when taking classes. Household noise also disturbed students
during online learning. Student A reported, " I have low power internet at my home
which is disrupted most of the time, and there are other problems, such as household
noises, pets and animals' noises, load shedding, etc., which disturb the classes most of
the time." These problems made it hard for students to focus and participate actively.
Zaki (2022) found that learners were more easily distracted in online learning than in
traditional or face-to-face learning. Many students missed important lessons due to
technical issues. As a result, online learning became stressful instead of helpful.

Therefore, poor home infrastructure reduced the quality of digital learning.

Lack of digital infrastructure also limited the effectiveness of digital learning. If
the higher education institutions cannot provide fast internet facilities and adequate
computer infrastructure, it hinders students' learning experiences. Students of the
Campus shared their experiences about the internet facility, i.e., the WiFi did not give
sufficient range in all classrooms. In this regard, Student A shared, " Sir, we connected
to campus Wi-Fi in the first and second semesters, but the router was far from our room
and the range wasn’t good in our class; it was slow. If the campus provided faster Wi-Fi,
it would be easier for us." Students experienced frequent disconnections while trying to
use the campus internet. Similarly, there was no computer lab available for students.
Because of this, students had to bring their own laptops or use mobile phones for online
learning. Another student said, " If the campus provided facility of computer lab, it
would be easier for everyone because some students might not have laptops and good
mobile phones to connect. An interactive board is there on campus near our classroom,
but we never used that." It also seems that carrying personal devices was not always

easy or possible for all learners. Conrad et al. (2022) also found out " Higher education
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institutions continuously face difficulties in creating satisfactory online learning
experiences that adhere to the new norms." So, from the side of students, they felt that
strong campus internet facilities and computers would help everyone to use and learn

equally. Thus, weak campus infrastructure created barriers to digital learning.
Platform Accessibility and Peer-based Support

Students preferred digital platforms that were easy and accessible. Among
different platforms, Zoom was preferred because it worked even with slow internet.
Students found Zoom easier to access compared to Teams and Google Meet. Student B
stated, "We took class on Zoom, because it is easier to use and it works even with slow
internet. Teams and Google Meet need faster internet." Data-heavy platforms for
learning as LMS, Moodle, Teams, etc., require a strong internet connection, which many
students might not have. When such learning Apps are difficult to use, students feel
frustrated in learning new things. Easy platforms helped students attend classes
regularly and understand lessons better. Ismail et al. (2022) also suggest that the
usability of Zoom and Teams in higher education is appreciable because they are
considered intuitive and easy for learners. Therefore, platform accessibility played an

important role in digital learning.

In the case of using and learning via digital devices and platforms, peer support
was more helpful than teachers' guidance. Students often depended on friends to learn
how to search for information and use digital tools. One of the students said, " I don't
have the Teams app on my phone, my friend helps me to register, use the app, its
features, and even search for the materials uploaded by teachers." According to students,
teachers' guidance is very limited. When teachers are unavailable, their friends explain
how to use apps and solve technical problems. They work in groups on using learning
apps, learning possibilities, and they also get help from YouTube videos for using digital

devices and digital learning. They reported teacher guidance for digital learning was
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limited. Students felt they had to manage learning on their own. Peer help made learning
easier and less stressful. Bariyyah (2015) stated about the role of peer learning as " peer-
helping is effective to reduce students’ academic stress collaboratively... by giving
effective information with language that is easily understood." As a result, peer support

became a key source of help in digital learning.
Discussion

The results demonstrate that Dalit girls gained flexibility, confidence and the
ability to learn at their own pace with digital learning. Over time, the students were able
to achieve self-reliance in their learning and increase independence by making use of
digital resources, including Google, YouTube, and Al applications, to grasp lessons,
complete assignments, and perform academic tasks. The results indicate that digital
technologies can be used to support learner autonomy by facilitating access to resources
at any time and learning at any speed. Such conclusions have been drawn by Stokes
(2001), who noted that digital learning provides important ways to enhance learning
experiences, and Spires et al. (2012), who reported that digital resources create an
incentive for independent and meaningful learning. Similarly, the results corroborate the
claim that digital technologies are beneficial in facilitating the engagement of learners
with academic activities and boosting their academic confidence when suitable learning

resources are provided (Ismail et al., 2022).

The study, however, revealed the following challenges that made digital learning
less effective. High levels of screen time led to eye strain and headaches, limited
internet connectivity and computer facilities and institutional support hampered
learning. Students also found that they were highly dependent on the Internet and
received more calls from friends than from their teachers for technical advice. This
study shows that in addition to the students' motivation, good infrastructure and

institutional support are also crucial to effective digital learning. The realization that
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screen time is an unfavorable health risk has been echoed by Filkina et al. (2020), and
that institutions need to be ready and able to support quality online learning by Conrad
et al. (2022). Promoting the improvement of digital infrastructure, the strengthening of
teacher support and equal access to technology are therefore crucial to developing

inclusive and effective digital learning spaces for marginalized students.
Conclusion

The study about digital learning of Dalit girls studying in MMC, Dharan, found
that in higher education, digital learning had positive and negative sides. It helped
students to learn by themselves using digital devices and the internet. For this purpose,
students mainly used Google, YouTube, and Al tools to make their learning easy and
accessible. Students used their mobile phones as a simple tool that they can use anytime,
anywhere, easily. Different digital tools, mainly YouTube, were very helpful for them to
prepare for the examination and write term papers as well. Such devices not only help
them in learning and exam preparation but also develop confidence in their knowledge.
However, in students' digital lives, it also created some problems. For example, when
they engaged with the screen for a long time, it caused eye pain and headaches.
Similarly, learners became more dependent on the internet, which lessened their
creativity and physical activity. They became habituated to the digital world. As a result,
even a temporary loss of internet access made them feel stressed and helpless. Likewise,
digital learning also reduced social relationships and face-to-face interaction with family

members, teachers, and friends.

Students stated they got weaker institutional support for digital learning. There
was the facility of internet access, but the WiFi was very weak and did not reach all the
classrooms well. The computer lab was not installed for the education students. Instead
of them, they also have challenges at their home, such as load shedding, slow home

internet, household noises, etc., disturbed online classes and their digital learning. Dalit
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students had limited experiences of teacher guidance in digital learning. Instead of
teachers' support, students depended more on friends than teachers on using devices and
the way of using digital learning platforms. Their peer learners helped them
downloading apps and better ways of using digital tools in completing tasks and exam
preparations.

Implications of the Study

This research work has significant meaning for learners, campuses and teachers.
Proper digital learning helps marginalized students to be independent learners. From the
side of academic institutions, just giving online classes is not enough; they must
facilitate fast and reachable internet, computers, faculty support, and teacher training for
handling a digital-based environment. Teachers of the campus should also guide
students properly in digital learning. Nowadays, there is a big issue of the digital divide,
which creates a greater gap among the graduates. So, without equal access and facilities
for digital, information and communication technology, the digital gap between learners
will grow bigger. Higher-level learners from geographically and socially marginalized
groups and from poor families will remain behind. Dalit and poor girls should be
provided extra support and encouragement from the side of teachers and the Campus,

and findings of such research studies should be applied by related authorities.
Delimitations of the Study
This study was mainly limited to the following:

e Only two Dalit girls who were studying at MMC, Dharan were included.

e As the sample was small, the findings cannot represent and generalizable for all
Dalit girls.

e The study was done in MMC, Dharan only.

e Data were collected through interviews only.
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e Other methods, like observation, were not used.

e There was the possibility of not sharing all their negative experiences because

the researcher was their own teacher.
Future Research Directions

This study tries to fill the knowledge gap in the field of digital learning and the struggles
among Dalit girls studying in MMC, Dharan. But there are some areas that still remain
for future studies that can improve the research in this field. Some of them are as

follows.

e Dalit girls from other higher-level institutions can be included as respondents

e For far better findings, both male and female Dalit students can be studied.

e Apart from in-depth interviews, other data collection methods like surveys and
classroom observation can be used.

e This study only covers students' experiences, but teachers’ views on digital

learning can also be explored.

e In future research, researchers can include a comparison between the

experiences of learners studying in rural and urban campuses.
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Abstract
This study explores the teaching learning experiences of ICT use and practical issues
associated with the technology. Using survey and interview methods (a mixed-methods
approach) carried out with 74 randomly sampled students and 7 purposively sampled
teachers from the research site, the study was accomplished. The study revealed that
despite the students' positive response to the use of ICT, the complaints they suggested
were teachers sue text materials, copied and screenshots materials and teacher
reluctance in the use of ICT in the classroom. The complaints were justified even by the
teachers' information, resulting to the negative growth of the impression towards the
teachers due to the teachers' lack of creativity and poorly trained ICT-based class
performance. The teachers' information, on the other hand, suggested practical reasons
of difficulty and issues of using ICT, such as availability of devices and skills required
in the subjects -mathematical and numerical subject areas, ‘students' disciplinary
problems of motivation and students' class bunk’, and occasional ‘creation of awkward/
deadening situations due to the sudden electric power cut-off '. Therefore, the study

suggests for improving both professional and administrative mechanisms for: timely
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device updates, making available of the devices and dedicated internet access for
students, providing meaningful ICT training for teachers in specific subject areas; and
even providing training to the students for ethical use of ICT to address the motivational
and disciplinary issues raised in this study.

Keywords: ICT, Classroom, Technology, Interactive, e-learning, digital literacy

Introduction

Information Communication Technology (ICT) is everywhere these days. It
refers to a “diverse set of technological tools and resources used to communicate,
create, disseminate, store, and manage information” (Tinio, 2003, p.4). ICT
technologies include devices such as computers, the Internet, broadcasting technologies,
and telephony (Tinio, 2003). It also includes software, networks, satellite links, and
related systems that enable people to access and share information and knowledge in
various forms (Ghavifekr & Rosdy, 2015). Moreover, various services and applications,
such as videoconferencing and distance learning, fall under the umbrella term ICT
(Kumar, 2008).

In educational institutions such as colleges and universities, information and
communications technology (ICT) has been gaining prominence as a learning tool (Gil-
Flores, Rodriguez-Santero, & Torres-Gordillo, 2017). Therefore, educational systems
have sought to increase the availability of computers and internet connections in classrooms as
efficient tools for study, valuable sources of information, and useful supports for teaching. An
internet connection enables access to information and resources available on educational
platforms (Gil-Flores et al., 2017). Then, ICT has been a means of making information
available. Earlier, one had to wait for newspapers to get information from around the
world. It extends human capacity and expands the social environment of supporting
learning (Huang, 2019). Nowadays, classes have become more sophisticated due to the
use of advanced technological tools. At the same time, teachers are expected to use the
technological tools appropriately.
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Educational Context of ICT Use

In the broader context of ICT use in the classroom, Sukuna Multiple Campus
(SMC) has made ICT devices available to make higher education classes more effective
and creative, meeting educational goals (SMC, 2024, SMC, 2025, SMC, 2026). In most
of the classrooms (but not all), multimedia (MM) projectors are set up, internet
connection ports are created in the classroom (SMC, 2024, SMC, 2025, SMC, 2026),
and almost all teachers (but not all) are supported financially for purchasing laptop
computers (SMC, 2024, SMC, 2025, SMC, 2026). However, the availability of ICT
should not be the end of effectiveness and performance. To ensure quality performance,
issues such as teaching and learning culture with the use of ICT, despite the policy and
provision (Joshi, 2017; Rana & Rana, 2020), are emerging. Therefore, revisiting the use
and effectiveness of ICT at the implementation level has been an issue for systematic
study. The study has attempted to address the same fundamental issue with the research
questions: (a) How are teachers using ICT in the classroom? (b) What is student-teacher
responses to the current use of ICT in the classroom? and (¢) How can ICT use be made
effective/innovative? Essentially, this study will be significant to the Sukuna Multiple
Campus principally for decision-making, providing a baseline for future researchers and
informing the policy-making process regarding ICT-enhanced programs.

The significance of ICT use in classrooms has been highlighted in several
studies, in which teachers are the primary agents in using these tools. Therefore, the
teachers are also called educational technologists. According to Huang (2019), teachers
are persons to use the technological tools, system administrator responsible for
managing and supporting an education system, content management system, learning
management system, and/or a network environment used to support learning and
instruction, and developer/programmer such as responsible for coding instructionally
related software and/or developing mediated objects and resources to be used in support

of learning and instruction. Likewise, Nikolopoulou’s (2018) exploration of the
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requirement for a link between creativity and ICT tools states that the use of ICT tools
helped (rather than hindered) their creativity. The significance of ICT use has been
further highlighted by its support for daily life activities and, in the field of education,
by its support for the teaching-learning process, making it effective, high-quality,
advanced, and fruitful (Joshi, 2017). The use of ICT has also been considered a
fundamental obligation for work in the 21st century (UNESCO, 2014; Joshi, 2017).
Moreover, ICT plays several roles in education, including educational, cultural, social,
professional, and administrative (Hepp et al., 2004), and it has integrated several
streams into our daily lives (Geneva Plan of Action, 2003).

In their study on the use of ICT, Bauer & Kenton (2005) found that teachers did
not integrate ICT tools into their teaching due to insufficient skills and a lack of
innovation. In another study, Rana and Rana (2020) have also raised the issue of ICT
integration in teaching and learning. In the same vein, Reynolds, Treharne & Tripp
(2003) also pointed out the teachers’ problems in the adoption of ICT. Thorvaldsen et al
(2012) studied the teachers' views of highly achieving ninth-grade mathematics classes
in Norway. The findings show that teacher-guided student activity affects the use of
ICT. Similarly, Nikolopoulou (2018) explored the link between creativity and ICT tools
in school education, finding that the use of ICT tools helped (rather than hindered)
creativity. A bibliographical review by Carrion-Martinez et al. (2020) on Information
and Communications Technologies (ICTs) in Education for Sustainable Development
aimed to synthesize the scientific evidence on the use of ICTs for Sustainable
Development. The results showed that the most widely used strategies are mobile
learning and distance education. Stemberger and Konrad (2021) studied Slovenian
student teachers’ attitudes towards using digital technologies in education; their self-
reported proficiency in using digital technologies reflected the ICT attitude dimensions
such as Teaching and learning, Assessment and critical thinking, empowering learners,

and facilitating learners’ digital competence. The results showed that Slovenian student
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teachers predominantly hold positive attitudes towards the use of digital technologies in
education, yet rate themselves as low-level users. Poudel (2022) explored secondary
English language teachers' experiences with ICT use in the classroom in the Nepalese
context, finding that teachers used ICT tools to monitor students and provide feedback.
To him, the training given to the teachers is skill-focused rather than classroom teaching
content.

In the practical use of the ICT for teaching and learning, TPACK has been a
useful theoretical perspective proposed by Punya Mishra and Koehler(2006) has been
used with three major knowledge components-: Content knowledge (CK)- any subject-
matter knowledge that a teacher is responsible for teaching; Pedagogical knowledge
(PK)- knowledge about a variety of instructional practices, strategies, and methods to
promote students’ learning; and Technology knowledge (TK)- the teacher knowledge
about traditional and new technologies that can be integrated into curriculum (Koehler
et.al, 2014). The TPACK framework means that content (what is being taught) and
pedagogy (how the teacher imparts that content) must form the foundation for any
effective educational technology integration. This order is important because the
technology being implemented must communicate the content and support the pedagogy
to enhance students’ learning experience (Kurt, 2018). Although the framework is
proposed, it can be used in our context with appropriate modifications.

Based on the studies and insights from the TPACK framework, several research
opportunities have been identified. In the studies, results were multifaceted, including
teacher experiences (Poudel, 2022), ICT integration in teaching and learning (Rana &
Rana, 2020), attitudes (Stemberger & Konrad, 2021), and Carrién-Martinez et al. (2020)
on sustainable development. However, a narrower, in-depth case study of higher
education institution-based insights in the local context of a community college, where

ICT tools are used for teaching and learning in classrooms, would be a better approach
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for performance improvement and for reviewing the institutional investment in this

study. Therefore, the exploration of SMC was conceptualized as in Figure 1.

Figure 1

Conceptual framework of the study
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Methods and Materials

The issue of how teachers use ICT tools in teaching and how students respond to

these practices was the study's major concern. Therefore, this study employed a single-

case study design using a mixed-methods approach. Data were collected through

surveys with students and teachers to capture broad patterns in the first attempt,

followed by semi-structured interviews to gain in-depth insights from purposively

selected key teacher and student informants. This triangulation of methods provided a

comprehensive understanding of ICT use in the classroom at the sampled college. Two

sets of survey questionnaires were developed: one for students and another for teachers.
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The questionnaires were administered via online platforms, and participants were
informed both personally and through offline and online communication channels,
including Messenger, WhatsApp, and email. In addition, qualitative data were collected
through interviews with seven purposively selected teachers. The quantitative data were
presented in tables and analyzed, while qualitative data were sequenced, categorized,
and presented thematically for analysis, interpretation, and conclusion. From among 250
(of B.Ed., BA, and BBS) students of the target population, the sample size of the study

was as stated in Table 1

Table 1
Sample size
Tools/Instruments Student Teacher
Online survey 74 students - Total number of
(35 F+ 39M) samples = 81
Semi- structured - 7 interviews Total number of
Interview samples = 81

Results and Discussion

This subsection includes the two main types of study results and the discussion:
the use of ICT based on the availability of classroom facilities and the effectiveness of
its use, followed by the issues, concerns, and challenges raised by the teachers while
using ICT. The information-based results are presented first, followed by discussions.
Use of ICT tools in the classroom

A central concern of the study was exploring the use of ICT materials in the
classroom. The question was: "How many classes out of 5 are being run by the teachers
using ICT? ". The information received has been presented in Table 1 and analyzed

henceforward.
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Table 2
Teacher Use of ICT Class-wise
Classes/ teacher Response Number of Student
(Per day) respondents beneficiaries in
(beneficiaries) percentage
5 5 out of 5 (fully run) 19 25.7%
5 4 out of 5 (Maximally 16 21.6%
run)
5 3outofb 24 32.5%
(Largely run)
5 2outofb 8 10.8%
(Lower use of ICT)
5 1outof5 5 8.6%
(Least use of ICT)
5 Oout of 5 2 2.7%
(No use)

Table 2 presents student responses on teachers' use of ICT in the classroom per
day, 'out of 5 classes," since there were 5 classes allocated to them per day. The data
show that 25.7% of students have received the full benefits of ICT in terms of teachers'
use, as all teachers use ICT devices in their classes. These students were the
beneficiaries of both the availability and use of the ICT in the respective classes. At the
opposite end of the continuum, 'No use of ICT" was given to them, and their response
indicates that the devices may not be available in the classes, so the teachers are not
using them. These students are the deprived group of learners who are denied the

benefits of ICT. Likewise, 21.6% of students have benefited from 4 of 5 classes using
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ICT, but this is not satisfactory because 1 teacher out of 5 is reluctant to use ICT in the
classroom. However, despite the availability of the devices (MM projectors in the
classrooms and laptops with the teachers), 32. 5% (the largest group in the sampled
population) of students have benefited from 3 out of 5 classes using ICT.

The information on ICT uses and student benefits in terms of teachers’ use
indicates that, despite the campus's claim, students are not equally benefited by the use
of ICT in the classroom. A considerable portion of the students are found to be deprived
of facilities on campus, signaling potential dissatisfaction or the unexplored
dissatisfaction growing among students whose voices are not heard by the campus. So,
the unequal distribution of ICT devices and teachers' use has been negatively impacting
the campus and students' satisfaction with it.

The second and most significant aspect of the information regarding the use of
ICT has been the teachers' reluctance or lack of ICT skills, as the devices available in
the classes were not used by the teachers. This result supports the claim by Gil-Flores et
al. (2017) that until teachers begin using the technology in innovative pedagogies, the
devices are less significant. In the same way, the current result also shows the need, as
pointed out by Lomos, Luyten, and Tieck (2023), for ICT to be associated with teachers’
ICT-related beliefs, attitudes, and ICT expertise in its implementation. From a TPACK
perspective, as defined by Mishra and Koehler (2006), the integration of technology by
teachers in their teaching practice is missing. For this reason, teacher training in
information and communication technology (ICT) needs to be a guideline for the
college.

Infrastructure, management, skills, and intentions in the use of ICT

Two fundamental aspects, infrastructure and skills, were informed factors in the
use of ICT in the classroom, as per the information given by the key teacher informants
during the unstructured interviews. Fundamentally, although the teachers did not

outright reject the students’ claim about their use of ICT tools, they supported it to some
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extent because the teacher informants were also not satisfied with the current situation
of using ICT. However, they differed from the students in many respects. One of the
teachers openly stated that he would continue using a board marker and a whiteboard
during his teaching. According to his claim, the conventional tools were more useful
than the use of a laptop and multimedia (ICT) in the classroom. His objection was to the
technical difficulties in the classroom environment and the lack of favorable
infrastructure, such as seating, conventional desks and benches, frequent power cuts,
and device display problems during class delivery. The information indicates that the
integration of ICT in classroom teaching is constrained by infrastructural inadequacies
and technical challenges. It also signals the need to evaluate organizational
management. Frequent electricity interruptions, unsuitable classroom furniture, and
device malfunctions undermine the effectiveness of ICT-based pedagogy. These barriers
highlight that successful ICT adoption requires not only teacher readiness but also
systemic investment in infrastructure, reliable electricity, and technical support
frameworks (Acharya, 2025; Sigdel & Joshi, 2026).

A participant teacher reported that he lacks ICT skills, so he has not been using
the tools in the classroom. This signifies a teacher-related barrier to technology
integration: a lack of skills and confidence, and an urgent need for training. He claims
this is teaching-subject related: mathematical theorems can be taught better through
conventional board and marker rather than the use of technology, such as laptops and
MM projectors. "This conflicts with the use of technology; however, he shares the
finding of Billman, Harding, and Engelbrecht (2018), in which many staff members at a
large South African University felt that chalkboards were still more suitable than technology for
teaching mathematics. This finding supports the idea of a strong subject culture (Billman et al.,
2018). To him, "teaching with technology means copying from books or screenshots or
photos of the book contents”, and it is not effective. The strongest point he accepted
aligns with the student'’s claim that there is a requirement for the creative use of ICT.
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But this understanding is based on a limited understanding of how technology can be used for
interactive, creative, and student-centered learning. This belief also highlights resistance to ICT
integration stemming from negative experiences or a lack of exposure to innovative uses
(Tondeur, 2022). Therefore, this suggests that the teacher has not been trained to use ICT
beyond basic content reproduction, and then the teachers feel ICT is ineffective when they lack
training in pedagogical integration, not just technical use (Spangenberg & De Freitas, 2019).
This indicates the call for continuous professional development (CPD) to support mathematics
teachers’ effective use of ICTs in the classroom.

Another informant also mentions, If we do not have an idea to use technology
creatively, it is not good to use technology in the name of technology™. This also
suggests better use of ‘subject-specific tools’ such as ‘Geozebra’ for teaching and
learning mathematics and other numerical subjects. The teacher might mean that
theorems often involve logical reasoning, proofs, and symbolic manipulation, which can be
harder to represent visually or interactively than subjects with more concrete content. However,
it doesn’t mean ICT is ineffective; it means teachers must carefully select and adapt tools to
complement traditional methods, ensuring that technology supports rather than replaces the
reasoning process (Hoyles, 2018). Therefore, we cannot reject the use of ICT, even in the
teaching of mathematics and other numerical subjects. Research consistently shows that
technology cannot replace the logical reasoning central to mathematics, especially in teaching
abstract concepts such as theorems. For instance, Campbell and Zelkowski (2020) found that
dynamic geometry environments can support students’ exploration of proofs, but only when
teachers guide learners to connect digital experimentation with formal deductive reasoning.
Therefore, the effectiveness depends largely on how teachers integrate them into instruction.

Regarding the use of ICT, complaints have been suggested; among them were
the time and administrative issues: " It takes a lot of time to make ICT materials.
‘Subject change’ in the routine every academic year discourages me from developing
ICT-related materials. According to another mathematics teacher, he lacks good ICT

skills and has not received training, so he is not using ICT tools in the classroom. He is
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just using it to make questions for the internal examination run by the campus. The
suggestions were principally concerned with skills and management.
Effectiveness of the ICT use in the classroom

The effectiveness of ICT tools in the classroom was another concern of the
study. The information collected regarding this concern has been presented in Table 2
and the paragraphs following it.
Table 3

Student Response on Effectiveness of ICT Use

Effectiveness Number of Response in Result in criteria
students percent

Very effective 20 27 Effective

Effective 40 54.1 Effective

Less effective 7 9.5 Not effective

Boring/not effective at 7 95 Not effective

all

Regarding the effectiveness of ICT use in the classroom, respondents were
asked, "How effectively are teachers using ICT tools in the classroom?" At this point,
most respondents (54.1%) considered the current use of ICT in the classroom ‘effective
but not very effective’, and 27.00% considered it ‘very effective’. But around 20% of
students (9.5% + 9.5%) reported that classes conducted using ICT tools were less
effective (9.6%) or not effective (9.6%) at all, i.e., a boring classroom with the use of
ICT. This figure provides crucial information for the institution and teachers regarding
the effectiveness of ICT tools in classrooms.

Following the assessment of ICT effectiveness, participants were asked to report on the
types of materials the teachers were using in the classroom. Around 48% of respondents

reported that teachers were using just text materials. Only 36% of teachers were using
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materials that were really good for them (audio-video and text) in the classroom. This
may be the cause of becoming less effective in the classroom, even when using ICT. A
considerable number of informants (14%) have reported that teachers are still using
manual notes for their students. Likewise, 50% of students have reported that teachers
do not use PowerPoint slides when presenting material in the classroom.

Table 4

Teachers’ Effective and Creative use of ICT materials

Findings from Findings from Creative % Creative %

teacher interview teacher interview

Effective % Effective %
Very effective 12.2 Very creative 9.5
Effective 66.2 Creative 56.8
Less effective 13.5 Less creative 24.3
Monotonous 12.2 No creativity at all 95

Regarding the effectiveness and creative use of the ICT materials, student
respondents were asked questions. In responding to the questions, the majority of the
respondents (66.2%) reported that the materials were ‘effective’, and 12.2 % responded
that the materials were ‘very effective’. But according to 8% of students, they
considered them monotonous, and 12. 5% respondents considered the materials less
effective. While categorizing them into a negative and positive continuum, combining
the negative responses (12.2 and 13.5 regarding the effectiveness of the materials, 26%
have negative expressions about the ongoing use of ICT materials. This result signals
the need for teacher competency in the material improvement aspect of ICT. Closely
related responses have been provided regarding the creative use of ICT materials by
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teachers in the classroom, as presented in Table 3, in which around 33% of respondents
have responded negatively. Regarding the quality of the materials provided to students
in the classroom using ICT, respondents were asked questions. Among the respondents,
36.5% of students reported receiving both Word files and PowerPoint slides for their
study, whereas 3% reported finding no materials at all.

Student respondents were asked to provide suggestions to teachers, the campus,
and their friends to improve ICT use in the classroom. A few responses include: "use
the ICT materials in every subject, use the audio, text is not enough, provide the
materials for the reading, use the materials skillfully; if not, do not use them."” The
information suggests that the students were not satisfied with the teacher's presentation
of the solo text materials in the classroom. All the students have said that ICT tools are
useful and important, but if not used skillfully, they will do more harm than good.
Bingimlas (2009) recognized that ineffective use of ICT can frustrate learners and reinforce
negative attitudes. Therefore, teachers are suggested to use the ICT materials skillfully
and creatively. This result is not very new in that the process of integrating ICT into
class is still a challenge (Pittman & Gaines, 2015), as it has also already been reported
that teachers infrequently use ICT in classrooms and laboratories, and the way classes
are taught has not been changed by using such resources (Cuban et al., 2001). However,
teachers are still the key people who ultimately decide whether to apply ICT in their teaching
practice and how to implement it (Ertmer, 2005). Therefore, teachers' skill development has
been the center of proper use of ICT in classrooms after infrastructure.

Practical Issues on the Effective Use of ICT

Regarding the effectiveness of ICT use, the information was debatable. One of
the teacher informants suggested the occasional use of ICT as a better way, such as for
student motivation and providing reading notes and handouts. To him, book photos
(Screenshots) are not enough, and technology-oriented, ready-made materials are not
better for teaching and learning. In his understanding, "Lazy teachers copy long
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theorems and display them once in the classroom, which does not demonstrate the
creativity of the teachers. In the same vein, a female teacher in the faculty of
management suggested that the balanced use of ICT will make classroom teaching more
effective. According to her report, most of the time she uses a whiteboard rather than a
laptop and a multimedia projector. She also makes digital materials, but she does not
use them all the time in regular classroom teaching. Instead, she uses ICT for providing
reading materials. "ICT use in the classroom has a negative effect rather than a positive
one". In her experience, students bunked classes when classes were taught using ICT.
Therefore, she posts digital notes on Google Classroom for lessons. This aligns with
Kassem (2018) and suggests that the blind application of technology, regardless of content,
students' needs, learning styles, and methodology, will cease to be pedagogically effective. The
informants have also pointed out the negative impact of ICT use in the classroom.

The second essential component explored for the effective use of ICT was
training, as suggested by Sharma (2021), who pointed to the need for more support with the
infrastructure and training, especially in rural regions (Sharma, 2021). But in this study, the
informants have also suggested that the training be conducted not only for teachers but
also for students to create an atmosphere conducive to implementing the tools.
Regarding effectiveness and use, a science teacher informant states that he uses laptops
and a multimedia projector to create teaching materials. This is another way to use the
ICT device, not only in the classroom but also outside the classroom. He emails his
materials to the students and uses audio-video and text materials. In his experience, too,
students who are too lazy even to draw figures, even when they have to, instead just
take photos in the classroom, and the classroom becomes boring. Another significant
remark made to other teachers of the informant states, ‘will power or motivation has
been the main factor; training helps a little." To him, ‘Those teachers who are favoring
the use of White boards instead of the use of MM projectors are an ‘escaping strategy’.
This suggests that it is teachers' motivation, rather than students', that matters. Therefore,
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it is concerned not only with the availability of the materials but also with the teacher's
readiness to use them. It is also necessary to reshape teachers' beliefs, practices, and approaches
to successfully integrate technology into language instruction, as pointed out by Hassan &
Mirza (2020). It also does not reject the remark that teachers’ belief in ICT as a pedagogical
tool and dynamic participation of teachers in creating considerable potential for facilitating the
integration of ICT in the classroom (Hassan & Mirza, 2020) are very crucial for learning to take
place effectively.

Some teachers who are poor in ICT skills were also found to use other
techniques; as one teacher reported, "most of the time | use mobile, give teaching notes
to the student through messenger™ because he cannot prepare digital notes properly. For
the effective use of ICT, teachers have pointed out the need for appropriate classroom
infrastructure, as there is not a comfortable environment for using ICT tools in classes
with conventional desk-bench arrangements. The additional requirements were curtain,
light management, and assurance of the regular supply of electricity. As strongly
pointed out, the ‘electric power cut off' that turned the classes dead was pertinent.
Another suggestion for the effective use of ICT in the classroom was teacher skills
development to manage learner interests. Teachers admitted some points in making the
ICT tools included that the ICT: saves time, is easy to teach, teachers can give complete
notes and ideas to the students, along with administrative suggestions such as creating
an ICT-friendly atmosphere with regular updates of the tools , and integrating e-learning
platforms such as LMS, so that teachers can give tasks and assignments to the students.
Counter criticisms were also explored during the interview with the teachers, with a
strong belief that the board-marker teaching system should be replaced by digital tools
on the one hand, and with a student-oriented emphasis on the ethical use of ICT, such as
not allowing them to use ICT for purposes other than learning. The effectiveness of ICT
use has also been negatively affected by poor Wi-Fi access for all students, poor internet

connectivity, and expensive internet data.
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Conclusion

One of the key findings of the study was the lack of uniform availability and use
of ICT facilities across classrooms within Sukuna Multiple Campus. From the study, it
is known that although most classrooms are equipped with multimedia projectors, a
considerable proportion of students reported inadequate access to internet facilities and
technological resources, such as multimedia projectors or interactive panelboard. Such
unequal distribution of ICT facilities has limited, and even deprived, students of both
access to and the effectiveness of technology-enhanced learning, creating disparities in
students’ learning experiences. It has fundamentally affected the use of ICT and
teaching and learning experiences.

A significant aspect explored regarding the use of ICT devices was that students
were curious and positive about having information from the teachers' effective use of
them. At the same time, the majority of students rated ICT use as effective, but many
expressed dissatisfactions with the teachers' excessive reliance on text-based materials
and PowerPoint presentations. Nearly half of the respondents reported that teachers
primarily used textual materials, whereas only a limited number of teachers integrated
audio-visual resources into their lessons. This finding supports the argument of
Thorvaldsen et al. (2012), who emphasized that effective ICT integration depends not
merely on the availability of technology but on how teachers guide learning activities
through technology. Similarly, Nikolopoulou (2018) found that ICT contributes to
creativity when it is used in innovative and interactive ways. In the present study,
students’ concerns regarding monotonous presentations suggest that the creative
potential of ICT has not yet been fully realized. Associated with this revelation, a few
teachers' reluctance to use ICT has also been noted by the students, which has given rise
to negative attitudes towards teachers and teaching and ultimately affects the academic

performance and reputation of the institution.
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The meeting point of the teachers and the students was found in the effective use
of ICT. Students acknowledged the usefulness of ICT but demanded more creative,
practical, and interactive classroom practices. Several teachers expressed reservations
about the effectiveness of ICT; some accepted it, while others pointed out the challenges
to its effective use, particularly in subjects such as mathematics and numerical subjects.
At the same time, some teachers preferred conventional board-and-marker teaching and
reported difficulties in preparing digital instructional materials. These findings are
consistent with Bauer and Kenton (2005), who reported that teachers may possess
access to technology vyet still hesitate to integrate it effectively into classroom
instruction. Likewise, Reynolds, Treharne, and Tripp (2003) highlighted teachers’
challenges in adopting ICT despite institutional support. This highlights the
requirements of the institutional and managerial support for teaching and learning in
association with the ICT.

The interview data also revealed that inadequate ICT skills, lack of subject-
specific training, power interruptions, and insufficient classroom infrastructure remain
significant barriers to effective ICT integration. Teachers emphasized that preparing
quality digital materials requires both technical competence and pedagogical
understanding. This observation aligns with the Technological Pedagogical Content
Knowledge (TPACK) framework proposed by Mishra and Koehler (2006), which
stresses that effective technology integration requires a combination of technological,
pedagogical, and content knowledge. The students’ recommendations for more
engaging digital materials and the teachers’ demand for professional training further
reinforce the relevance of the TPACK framework in higher education classrooms.

The findings also indicate that ICT use has generated unintended challenges,
such as student absenteeism after receiving digital notes, reduced classroom
participation (and class bunking), and increased dependence on ready-made learning

materials. While ICT provides opportunities for flexible learning, teachers expressed
Kalakheti (2026). Teaching and Learning . . .



Academic Journal of Sukuna - AJoS, 6(1), 2026, ISSN 2594-3138 (Print) 55

concerns about students’ declining motivation for independent learning activities.
Poudel (2022) found that ICT use in Nepalese classrooms often focuses on monitoring
and content delivery rather than promoting deeper student engagement and creativity.
The findings suggest that ICT integration at Sukuna Multiple Campus is
positively viewed by both students and teachers; however, its effectiveness is
constrained by infrastructural limitations, inadequate teacher preparation, and limited
pedagogical innovation. Therefore, improving ICT-based teaching requires not only
technological investment but also continuous professional development, subject-specific
ICT training, training to understand learner interests, reducing teacher reluctance and
their demands, regular equipment maintenance, and the promotion of interactive and
student-centered teaching practices. Orientation for students on the ethical use of ICT,
regular updates to devices, and extending ICT platforms to accommodate changes,
along with free access to dedicated devices and internet access, would help progress the

use of ICT on campus.
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Abstract

Algae are aquatic plants that can-do photosynthesis and are found in freshwater
environments. The primary goal of this study is to count all algae in Rasa Tal and
identify the most common types. Twelve algal samples, two from each of the six algal
sample collection sites at Rasa Tal, were randomly chosen and put in sample containers.
For floating algae, plankton nets were used, while for other types of algae, submerged
leaves and roots of aquatic macrophytes were squeezed. This study identified 52 algal
species across 6 phyla, 8 classes, 17 orders, 26 families, and 31 genera. In terms of algal
species, Rasa Tal's aquatic ecology is rich in freshwater algae, much like other

freshwater bodies in eastern Nepal.

Keywords: Algal flora, east Nepal, charophyta, cosmarium, ochrophyta,
dinobryon
Introduction
Around the world, there are many kinds of freshwater algae. Most algae from
various families are photosynthetic due to the presence of chlorophyll A and chlorophyll

B. They can be found in various forms, such as long filaments, colonies, or individual
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cells (Chaterjee & Raziuddin, 2006). The diameters of algae vary greatly; unicellular
forms are 0.5 pm in diameter, while colonial, palmelloid, filamentous, or bushy species
are 30 m or larger. Algae play an important role in aquatic food chains because they can
carry out photosynthesis, serving as primary producers and absorbing large amounts of
CO2 from the environment. They can be used as food sources for humans and animals,
as biofertilizers to increase fertility and productivity in crop fields, as fuel in the form of
biodiesel, as bioindicators of water pollution, as medicines and cosmetics, and in
research (Prescott, 1969). Men and animals use different species of algae as food.
Animals and humans both eat a variety of algae species. Algae are considered very good
bioindicators of water quality and freshwater ecosystems due to their position at the
base of aquatic food webs (Stoermer, 1977).

When humans came to know the significance of algae in the 1980s, many
authors like West and West (1902), Fritsch and Rich (1937), Scott and Prescott (1961),
Turner (1892), Bruehl and Biswas (1926), Geitler (1932), Hendy (1964), Foged (1980,
1982), and Gandhi (1999) started to explore algae flora around the world. Historical
records indicate that Carter (1926) may have been the first to document Nepal's algal
flora in the Nuwakot and Makawanpur districts. The country's algae have since been
studied by teams from Nepal, India, Japan, and Germany, primarily in the Himalayan
region. Studies on Nepal's algal flora is scarce, and those that are available are mostly
limited to the country's higher highlands and central midhills.

A comprehensive analysis has not yet been conducted, even though the hot, humid
climate of Nepal's Tarai belt supports luxuriant algal growth and diversity. Algae from
some wetlands in eastern Tarai have been explored by several workers, and Shrestha et
al. (2013) reported a total of 52 taxa, including 10 new species for Nepal, after studying
algae in Itahari and the surrounding area. A total of 23 algal taxa, including 6 diatoms

new to Nepal from the Betana wetland (Rai, 2011), and 81 taxa, including 22 new to
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Nepal from the Koshi Tappu region (Rai, 2013b), have also been studied. A total of 12
diatoms, including 5 taxa new to Nepal (Rai & Rai, 2005), and 19 Euglenophyceae
algae, along with 9 taxa new to Nepal (Rai & Rai, 2007), from Biratnagar, have been
reported. Recently, the diatoms of Haseena Wetland were also studied by Adhikari
(2016), and the remaining algae of this locality were studied by Rai and Rai (2018).
Rajopadhyaya (2016) also studied the algae of the Bagh Jhoda Wetland in Morang,
Nepal.
Materials and Methods

Study Area

Rasa Taal (Rastriya Sampada Taal) was established in 2071 BS and is in Ward
No. 7 of Ramdhuni Municipality, covering 64 Bighas. It has 75 bigha localities to the
west and Charkoshe Forest to the north, east, and south. It lies on the northeast side of
Jhumaka Bazar, Itahari Sub-Metropolitan City. Water makes up the entire 2.5-hectare
area known as the Tal.
Figure 1

The map of Rasa Taal accessed from Google Earth
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Algae Collection and Identification

Six algal sample-collection sites at Rasa Lake were randomly selected, yielding
a total of 12 algal samples, two from each site. During March 2023, plankton forms
were collected using plankton nets (0.5 mm mesh size), while epiphytic forms were
collected by squeezing the submerged leaves and roots of aquatic macrophytes. Quarters
of the container were filled with algae, and then the optimal amount of water and a 4%
formaldehyde solution were added to preserve the samples in the container, with proper
tagging and labeling. The specimen material from each sample was mounted with
glycerin jelly on the slides (Sharma, 1992).
While closely inspecting the prepared slides under a compound microscope, the
necessary photos were taken using a Canon Digital PowerShot camera and an Olympus
CH20i microscope. For a longer exposure time, the macro mode was employed, and the
flashlight was switched off. The identification of the algal taxa was done by consulting
several books and monographs, including Prescott (1951), Desikachary (1959), Scott
and Prescott (1961), Croasdale and Flint (1986, 1988), and Prasad and Mishra (1992).

Result and Discussion

Since Rasa Lake is a suitable habitat for freshwater algae, 52 algal species were
identified using a compound microscope throughout this study period. The largest
number of algal taxa is 23 in the phylum Charophyta, followed by Bacillariophyta (10),
Chlorophyta (7), Cyanobacteria (6), Euglenozoa (5), and Ochrophyta (1). Similarly, the
dominant families were Desmidaceae, Chlosteriaceae, and Euglenaceae, with 13, 6, and
5 algal taxa, respectively.
Taxonomic Description of Algae
Microcystaceae
1. Aphanothece stagnina (Sprengel) A. Braun (1863) (PI. 1, fig. 1-2)

Prescott, (1951), P. 469, PI. 103, Fig. 14-16; Desikachary, (1959), P. 137, P1.21, Fig. 10
Rai & Rai (2026). Enumeration of Freshwater . . .
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Several centimeters of thallus in diameter and might be spherical, ellipsoidal, dull brown,
brownish, or pale blue green; calcareous crystal interior; long cells & 3.5-11 pym in
breadth, somewhat ovoid or cylindrical, and blue green in color.

Selenastraceae

2. Kirchneriella lunaris (Kirchner) Moebius (PI. 7, fig. 1-2)

Prasad & Misra, (1992), P. 28, PI. 4, fig.3

Spherical to subelliptical colonies within a thin outer gelatinous coat; cells flattened,
crescent-shaped, highly curved & pointed ends; solitary chloroplasts almost fill the cell
and contain a single pyrenoid; colonies with diameter 46-51 um; cell length 8.5- 13 pm.
3.Ankistrodesmus falcatus (Corda) Ralfs (1848) (PI. 5, fig. 2-4)

Prescott (1951), P. 253, PI. 56, Fig. 5, 6; Philipose (1967), P. 211, 212, Fig. 121 a, ¢
Chloroplast 1, a parietal plate devoid of pyrenoids, needle-like to somewhat spindle-
shaped cells found alone or in groups of two to three without a colonial sheath; cells 2—-6
i in diameter and 25—-100 p long.

4. Monoraphidium griffithii (Berkeley) Komarkova-Legnerova (1969) (PI. 7, fig. 3-6)
Peixoto Ramos et al. (2012), p. 429, Fig. 3c

The parietal chloroplast is absent in the solitary, fusiform, elongated cells, 16-22 times
longer than broad, straight or slightly curved, gradually narrowing, and ending in an
acute or short spine. Cell length 45 58 pm, width 2- 3.5 pm.

Chlorellaceae

5. Dictyosphaerium pulchellum Wood (1874) (PI. 4, fig. 7)

Prescott (1951), P. 238, PI. 51, fig. 5-7

An ovoid to spherical colony with around 32 spherical cells arranged in four series on
dichotomously branched colony threads; diameter of cells 3 to 10 pm, and the colony is
coated in mucilage.

Sphaerocystidaceae

6. Sphaerocystis schroeteri Chodat (1897) (PI. 5, fig. 1)
Rai & Rai (2026). Enumeration of Freshwater . . .
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Prescott (1951), P. 83, PI. 3, Fig. 6, 7

Within the colonial envelope, a colony with small spherical clusters of both newly
divided and undivided cells; diameter of a cell & colony 6—20 p & 500 p, respectively;
abundant and widely dispersed in both soft and hard water lakes.

Aphanizomenonaceae

7. Anabaena sp. Bory ex Bornet & Flahault (1822) (PI. 2, fig. 4)

Prescott (1951), P. 510, 511; Desikachary (1959)

Filamentous, gregarious algae enclosed in amorphous mucilage; cells are like a barrel or
cylindrical; large numbers of heterocysts present, dispersed throughout the trichome,
which can be spherical, oval, or cylindrical; round, ovate, or cylindrical gonidia present.
Naviculaceae

8. Navicula rostellata Kutzing (1844) (PI. 3, fig. 5)

Karthick et al. (2013), P1.66

A lanceolate to slightly linear valve is present; a thin axial region; a moderately wide,
rounded central area that is symmetrical; and a central nodule that is thicker on one side;
valve length 25.0- 40.5 um, valve breadth 7-9 pm.

Gomphonemataceae

9. Gomphonema pseudoaugur Lange-Bertalot (1979) (PI. 4, fig. 4)

Marquardt et al. (2011). P. 226, Fig. 21

Strongly heteropolar, oval to lanceolate club-shaped valves with rounded foot poles and
strongly prolonged head poles have weakly radical, indistinctly punctate striae
throughout and a small central area formed by the shortening of central striae.

10. Gomphonema acidoclinatum Lange-Bertalot & Reichardt (2004) (PI. 4, fig. 2-3)
Rai & Khadka (2017); Werum and Lang- Bertalot (2004), P1.92, Fig.1-5, 6-11
Claviform-shaped valves are like lanceolate; heteropolar and usually somewhat bent;
the unilateral middle area is roughly rectangular and considerably elongated; the tip is

blunt and rounded triangular; striae are 20-25 um long and 6.5-9 um wide.
Rai & Rai (2026). Enumeration of Freshwater . . .
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Oscillatoriaceae

11. Oscillatoria crassa (C.B. Rao) Anagnostidis (2001) [Old name: Oscillatoria ornate
var. crassa C.B. Rao (1938)] (PI. 1, fig. 5-6)

Desikachary (2059), P. 206, PI. 39, Fig. 11; Anagnostidis 2001, P. 372

Thallus is dark blue green; narrow trichomes at the cross wall, granular at the cross
wall, straight, and uniformly thick; cells 11-15 ym in width and 2- 5.5 um in length.
12. Oscillatoria sp. Gomont (1892) (PI. 1, fig. 7-8)

Prasad & Srivastava (1992), P. 55.

Trichomes occur alone or in the shape of a flat, spongy, free-swimming thallus without
a sheath.

Trichomes have pointy ends, bent like a sickle, coiled, or less like a screw.
Cyanothrichaceae

13. Johannesbaptistia sp. Toni (1934) (PI. 1, fig. 2-3)

Desikachary (1959), p. 163, PI. 14. Fig. 19

Algae have a tiny, linear, elongated, cylindrical, straight, or curved thallus; discoid-
shaped cells in a single series within the narrow, cylindrical hyaline mucilage.
Aphanizomenonaceae

14. Anabaena inaqualis (Kutz.) Bornet and Flahault (PI. 2, fig. 1-3)

Desikachary (1959), P. 413

Thallus looks like floccos, free-floating or attached to other algae, blue-green color;
Trichome 4-5 p wide, always parallel, straight, and occasionally free of a mucilaginous
sheath; cells 5-6 p long, spherical or barrel-shaped with rounded ends and barely
attenuated apices.

Aulacoseiraceae

15. Aulacoseira granulata (Ehrenberg) Simonsen (1979) (PI. 2, fig. 5)

Karthick et al. (2013), PI. 3

Rai & Rai (2026). Enumeration of Freshwater . . .
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Valve diameter is 13-30 um; the valve mantle depth is 3- 6 um; long filaments are
formed by the end-to-end elongated linking spines that adjoin the frustules; smaller
spines may also be present around the valve margin.

Ulnariaceae

16. Ulnaria ulna (Nitzsch) Compere (2001) (PI. 2, fig. 6; PI. 3, fig. 1-3)

Karthick, Hamilton & Kociolek (2013), P1.18

Valves linear, with margins parallel, tapering to protracted to rostrate apices; central
sternum narrow, straight; central area transversely expanded rectangular area, nearly
square in shape; valve length 74-103.5um, valve breadth 6.5-8.0um.

Eunotiaceae

17. Eunotia bilunaris (Ehrenberg) Schaarschmidt (1880) (PI. 3, fig. 4)

Karthick et al. (2013), PI. 33

Only a little section of the raphe is visible on the valve face, and the valves are lunate or
curved; apices slightly swollen, rounded,; striae indistinctly punctate; valve length 66-
86um, valve breadth 2-3um, stria density 19- 20/10um.

Pinnulariaceae

18. Pinnularia cf. cardinaliculus Cleve (1895) (PI. 3, fig. 6)

Friedman & Potapova (2021).

The sides of a valve are almost parallel and linear. The cuneate apices are marginally
wider than the valve's overall width. The linear axial region makes up around one-third
of the valve width. Valve 76-123um long, 15-19um wide, and striae 8-8.5um

19. Pinnularia grunowii Krammer (2000) (PI. 4, fig. 1)

Juttner & Carter

Cell shape is linear with undulating margins, capitates, and subcapitate ends, 27—-55 um
long, 6.5-9 um wide; isopolar, bilaterally symmetrical; radiate striae, becoming strongly

convergent at capitate valve ends.
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Bacillariaceae

20. Nitzschia palea (Kitzing) W. Smith (1856) (PI. 4, fig. 6)

Karthick (2013), PI. 118

From linear-lanceolate to linear or lanceolate, the valve appears; the poles are thin with
apices subcapitate or weakly capitate; the marginal raphe is supported by a short block;
the valve is 27.5-47.5 um long and 3.5-5 um wide.

Cymbellaceae

21. Encyonema silesiacum (Bleisch) D.G. Mann (1990) (PI. 4, fig. 5)

Karthick et al. (2013), PI. 100.

Widespread dorsiventral valves with a little center expansion; blunt tip, rounded, and
not extended; linear axial region and tapering, lanceolate central portion. Valve length
37.5-68.0 um, Vave breadth 10.0-13.5 um, and stria density 7-11/10 pm.
Scenedesmaceae

22. Scenedesmus obtusus var. apiculatus (West &G.S.West) P.M.Tsarenko (2000)
(P1. 8, fig.5)

West & West (1984), P. 16, PI. 2, Fig. 38

Colonies enclose 4-8 cells; fusiform, ellipsoid, oblong-ellipsoid to ovoid-shaped cells
with obtuse poles; Colonies aggregated in syncoenobia; Cells measure 4.5-7.9 um in
width and 10-16.7 um in length.

Hydrodictyaceae

23. Pediastrum tetras (Ehr.) Ralfs. (PI. 8, fig. 6)

Prasad & Misra, (1992), P. 11, PI.1, Fig. 9

Circular colonies with 8 cells lacking intercellular spaces and perforation on wall; outer
side of marginal cell with a deep, cuneate incision up to the middle of cell; size of
colonies 24- 26.5 um, cell length 7.0- 9.0 um & lat.cell. 8- 9.5 pm

Spirogyraceae

24. Spirogyra sp. Link (1820) (PI. 8, fig. 4)
Rai & Rai (2026). Enumeration of Freshwater . . .
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Prasad & Misra (1992), P. 77.

Simple, unbranched filaments, with short to very long cylindrical cells; chloroplasts 1—
16 parietal ribbon-like, spiral, or sporadically nearly straight, with multiple prominent
pyrenoids; the nucleus positioned in the middle of the protoplasmic strand.
Gonatozygaceae

25. Gonatozygon monotaenium De Bary (1858) (PI. 8, fig. 1-3)

Kalina; Walne & Houk, (2001), P. 121; Das & Keshari, P. 142, PL.XXVII, Fig.455, 456.
cylindrical apices, occasionally curved cells truncated and somewhat dilated; 10 times
longer than broad; chains of 4-8 cells; two axial in each cell; undulate chloroplasts with
three to four pyrenoids; cell 105-112pm long, 9—10um broad, & apex 6—8um.
Closteriaceae

26. Closterium dianae Ehrenberg ex Ralfs (1848) (PI. 8, fig. 7)

Prasad and Misra (1992), P. 105, PI. 16, Fig. 7.

Medium-sized cells with a smooth cell wall and 9-10 times longer length than breadth;
chloroplasts with 6-8 pyrenoids arranged in a row; cells 105-303 pm long and 16-35
pum broad.

27. Closterium dianae var. arcuatum (Brebisson ex Ralfs) Rabenhorst (1868) (PI. 9,
fig. 5-6)

Croasdale & Flint (1986), P. 58, PI.

This variety is characterized by its greater curvature (130-176°) and, in general,
dimensions greater than 250x20um.

28. Closterium ehrenbergii Meneghini ex Ralfs (1848) (PI. 9, fig. 4)

Scott & Prescott (1961), P. 11, PI. 2, Fig. 2; Prasad & Misra (1992), P. 106, PI. 17, Fig.
1,2

Large cells, 6-8 times longer than broad, moderately curved, inner margin concave;
however, inflated in the center; chloroplast with 6-8 bands and numerous scattered

pyrenoids; cells 450-530 um long, 65-80 pm broad.
Rai & Rai (2026). Enumeration of Freshwater . . .



Academic Journal of Sukuna - AJoS, 6(1), 2026, ISSN 2594-3138 (Print) 69

29. Closterium gracile Brébisson ex Ralfs (1848) (PI. 10, fig. 1-4)

Oliveira, Bicudo & Moura, P.122, Fig.23

The semi-straight cells have an apex width of 2.5—4 um, are 112.5-200 um long, 3.5-6
um wide, and are 30- 33 times longer than wide; cells with a convex dorsal margin, a
straight ventral margin in the middle region, and a slight apical region curve.

30. Closterium setaceum Ehrenberg ex Ralfs (1848) (PI. 10, fig. 5-6)

Oliveira, Bicudo & Moura, P.122, Fig.23

Fusiform-lanceolate-shaped cells with 255-350 um length, 10-20 um in width, and 2.5-3
um at the apex; nearly straight dorsal and ventral margins, with equal convexity; and a
fusiform middle region.

31. Closterium cf. striolatum Ehrenberg ex Ralfs (1848) (PI. 11, fig. 1-3)

Croasdale and Flint (1986), P., P1.10, Figs. 1, 2

Apices of cells are broadly truncate with rounded angles, sometimes slightly capitulate
with thickened walls; cell wall brownish with girdle bands, striae, 5-10 striae in 10 um,
mostly punctate between striae.

Desmidiaceae

32. Pleurotaenium ehrenbergii (Ralfs) Delponte (PI. 11, fig. 4-5)

Croasdale & Flint (1986), P. 71, Pl.14, Fig. 8; Das & Keshari (2016), P. 155, PI. XXI1V,
Fig. 397, 398.

Slightly constricted large cells and 13—-15 times longer than broad; semicells with one or
two smaller swellings; the wall is punctate, and the semicell margins are tapered slightly
to a rounded shape. The cells are 621626 um long and 23-30 um broad, and the
chloroplast is organized into longitudinal bands, with four parietal bands in the face
view and several pyrenoids.

33. Euastrum binale (Turp.) Her. ex Ralfs, Plate 22, fig. 8

Suseela & Toppo, (2007), P. 109, PI. 1, Fig. 7

Rai & Rai (2026). Enumeration of Freshwater . . .
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Semicells have concave sides above a big, truncate apex, complete, broadly rounded
basal angles, and usually acute outer angles, giving them a subpyramidal appearance.
There is a slight center protuberance and no decoration on the face. The zygospore
appears globose and contains several blunt spines. It has spines that measure 5.7 to 11.6
um and a diameter of 20 to 26 um.

34. Cosmarium auriculatum Reinsch (1875)

Prasad & Misra (1992), P. 153, P1.22, Fig. 14

Semi-elliptical, with five undulating sides with sharp, pointed ridges and a thin, straight
apex; cell wall arranged in transverse series; cell length: 41.5-45 um; cells are tiny, with
a shallow constriction at the middle, an open sinus outward, and a rounded apex.

35. Cosmarium blytii Wile forma Croasdale (PI. 12, fig. 4-5)

Prasad& Misra (1992), P. 155, PI. 24, fig. 2, 3.

Each semicell of Forma has six somewhat elongated granules around the center granule,
with marginal crenations not being as noticeable. The chloroplast axial filament has a
single central pyrenoid, and the cell is 16.5 um long, 13 pm wide, with an isthmus of 3
pm.

36. Cosmarium cf. lundellii Delp. (PI. 12, fig. 6-8)

Prasad and Misra, 1992, P. 163, PI. 22, fig. 1, 5.

Medium-sized cells are somewhat shorter than they are wide, highly constricted, and
almost linear. Semicells feature a sub-semicircular to sub-pyramidal shape, a rough
punctuation pattern on the cell wall, and a spherical basal angle. The dimensions of the
cell are 20.5-23 um in height, 51-56 um in breadth, and 62.5-71 um in length.

37. Cosmarium circulare Reinsch, nom. illeg. 1867 (PI. 13, fig. 1-2)

Prasad and Misra, 1992, P. 156, PI. 22, fig .8

Semicircular, sinusoidally linear, and closely spaced are the typical characteristics of
semicells. Each semicell has two pyrenoids, a rigid chloroplast axis, and visible cell

wall punctures. Cell length: 70.5 pm, lat. cell: 59 pum, isthmus length: 21 pm.
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38. Cosmarium connatum Brébisson ex Ralfs (1848) (PI. 13, fig. 3-4)

Prasad and Misra, 1992, p.157, pl.23, fig.10, 15; Croasdale, H. &Flint, E.A., 1988, p.60,
pl.37, fig. 30

Semicells that are transversely subelliptic with a rounded or slightly flattened apex;
subcircular in end view; walls that are relatively thick, delicately scrobiculate, and
punctate; chloroplasts with two pyrenoids and with more than one; cells 60-105 X 42-90
um (c. 1.3x), with a very shallow and wide-open sinus at the isthmus 31-71 pm.

39. Cosmarium obsoletum (Hantzsch) var.sitvense (Gutw.) Krieger (PI. 13, fig. 5-7)
Prasad & Misra, 1992, P. 171, P1.22, fig. 13; Scott, A.M. & Prescott, G.W., 1961, pp.
63- 64, P1.25, fig. 11, PI. 26, fig. 2

With the broadest part in the center, the cell has a larger, almost round shape, thick,
mucrate basal angles, and somewhat broader apices. At 55 um for cell length, 69 um for
lat. cell, and 31 um for lat. isthmus, the cell wall is strongly punctuated.

40. Cosmarium obtusatum (Schmidle) Schmidle 1898, (PI. 13, fig. 8)

Croasdale & Flint, 1988, P. 81, PI. 36, fig. 14-16

The cells are sinus-deep, closed but dilated within, 48-60 (87) x 41-50 (54) um in size,
and 15-18 um thick at the isthmus. Semicells can be semicircular or truncate-pyramidal
with rounded angles, and they have two pyrenoids. The globose zygospore is 42—45 pm
in diameter (ssp) and 57—-62 um in csp, with numerous sharp, conical spines.

41. Micrasterias zeylanicavar.rectangularis A.M.Scott & Prescott 1961 (PI. 14, fig. 3)
Das & Keshari, 2016, P.150, Pl. XXX, fig. 517, 518; Croasdale & Flint, 1986, p. 102-
110,PIl. 24, fig. 3,4 ; Scott & Prescott 1961: 53, pl. 21: figs 5-7

The sinus has a pointed inner terminal and is open, deep, acuminate, and triangular. It is
made up of tiny, somewhat longer-than-wide cells. Cells are between 60 and 62 pm
wide and between 62 and 65 pm long. The sinus has a pointed inner terminal and is
open, deep, acuminate, and triangular. It is made up of tiny, somewhat longer-than-wide

cells. Cells are between 60 and 62 pm wide and between 62 and 65 pm long.
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42. Staurastrum forficulatum var. verrucosum Gronblad (1920) (PI. 14, fig. 4-5)
Gronblad 1920, P.64, PI. 3, Figs. 47, 50-51.

Semicells are small, about 1.5 times longer than wide, constricted, deep, and have a
sinus that is sharply open but pointed at the apex. They are elliptical or subtrapeziform,
with slightly convex tips, and four short emarginate spines arranged in protrusions on
the upper and lower margins with two to three warts at the margin. The dimensions of
cells are 14 pm in breadth, 39 pm in width, and 47.6 pm in length.

43. Staurastrum lunatum Ralfs (1848) [Recent name: Staurastrum avicula var.
lunatum (Ralfs) Coesel & Meesters (2013)] (PI. 14, fig. 6)

Croasdale, Flint & Racine, P. 111, P1.83, Fig. 4- 6

With an isthmus of 10—15 um and a width equal to their length, cells are quite densely
packed. From the inside, the sinus opens wide. Semicells are semicircular or shallowly
cup-shaped, with a strong spine that extends obliquely upward, an obtuse angle, a
strongly convex ventral edge, and a slightly convex apex.

44, Staurastrum muticum Brébisson ex Ralfs 1848 (PI. 14, fig. 7-8)

Das & Keshari, 2016, P.168, PI. VI, Fig. 223-225

Medium-sized cells are slightly longer than broad. From a vertical perspective, the cells
are triangular, narrowly rounded at the angles, and have heavily perforated cell walls.
The cell width is 19-21 um, the cell length is 21-22 um, and the isthmus is 7- 8 um.
Zygnemataceae

45. Cylindrocystis brebissonii(Ralfs) De Bary 1858(PI. 15, fig. 1)

Croasdale & Flint, 1986, P. 34, PI. 1, fig. 15, 16.

The cylindrical cells measure 26- 87 x 14- 22 (35) um (2-4X) and contain widely
rounded apices. Although they can occasionally be extended, chloroplasts are axially
orientated and usually feature a few large rays and huge central pyrenoids. Zygospores

have a diameter of 26-62 pum and are subspherical to quadrate.
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Mesotaeniaceae

46. Netrium digitus (Ehr.) Itzigs.et Rothé (PI. 15, fig. 2)

Prasad & Misra, 1992, P. 89, 90, PI.15, fig. 2

The medium-sized cells are oblong-elliptic, non-constricted, four to five times as long
as broad, and have convex edges that gradually attenuate towards rotundo-truncate
apices. Chloroplasts feature longitudinal plates and deeply serrated borders, while cell
walls are smooth. Latitude: 41-44.5 um; Apex: 15-16.5 um; Length: 171-204 um.
Dinobryaceae

47. Dinobryon sertularia Ehrenberg 1835 (PI. 15, fig. 3-4)

Prescott, 1951, P. 378, PI. 98, Fig. 10

With a smooth, convex lateral boundary that narrows above the mid region before
flaring slightly to a large mouth and a blunt-pointed posterior, colonies eventually
diverge; they resemble loricas fusiform-campanulate. colonies with dimensions of 10—
14 p in diameter and 30—40 p in length.

Euglenaceae

48. Trachelomonas armata Ehrenberg (1834) (PI. 15, fig. 6)

Prescott, 1951, P. 410, P1.83, fig 32

The flagellum opening is surrounded by a circle of straight spines, while the cells
themselves are roughly elliptical in shape. The cell, which is 22 p in diameter and 38—
40 p long, has spines. The wall seems spiny at the front, with long spines pointing
backward at the back and a poorly distributed spine in the middle.

49. Trachelomonas intermedia P.A.Dangeard 1902 (PI. 15, fig. 7)

Prescott, 1951, P. 415, P1.83, fig. 10

The cells are oval to subspherical in shape, with a small anterior narrowing; the
flagellum aperture is thickened but lacks a clear collar; and the wall is black and heavily
perforated. The cell is 16—18 p in diameter and 20-25 p in length.

50. Euglena proxima Dangeard 1902 (PI. 16, fig. 1)
Rai & Rai (2026). Enumeration of Freshwater . . .
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Prescott, 1951, P. 394, P1.85, fig. 25

Cells with a large chloroplast, a disc that is irregularly shaped, spiral-striped periplasts,
fusiform cells that are constricted posteriorly to a blunt tip, and tiny rods scattered all
over the cell. Cells with dimensions of 14.5-19—(21) um in diameter and 50—70-85-95
u in length.

Phacaceae

51. Phacus longicauda (Ehrenb.) Dujardin 1841 (PI. 16, fig. 2)

Prescott, 1951, P. 400, P1.87, Fig. 1

The cells appear to be broadly ovoid to pyriform, tapering gradually posteriorly to
create a long, straight, sharply pointed caudus, and the periplast is longitudinally
striated. The flagellum is shorter than the cell length. Cells vary from 4 to 70 u in width
and 85 to 170 p in length.

52. Phacus orbicularis Huebner 1886 (PI. 16, fig. 3-4)

Presscott, 1951, P. 401, PI. 87, fig. 10

The cells are orbicular in shape and spherical on the front. The flagellum is twice as
long as the body, the periplast has fine longitudinal striation, and the paramylon bodies
are two disc-shaped plates with a short caudus that curves to the right when viewed
ventrally. The cells are 39-45 p in diameter and 60—70—-100 p in length.

Figure 1

1. Aphanothece stagnina; 2. Kirchneriella lunaris; 3. Dictyosphaerium pulchellum; 4.
Sphaerocytis schroeteri; (5-6) Ankistrodesmus falcatus; 7. Anabaena sps.; 8. Navicula
rostellata; 9. Gomphonema pseudoaugur; 10. Oscillatoria crassa; 12.
Johannesbaptistia; 13. Oscillatoria sp.; 14. Anabaena inaequalis; 15. Aulacoseira
granulate; 16. Ulnaria ulna; 17. Eunotia bilunaris; 18. Pinnularia cardinaliculus; 19.
Gomphonema acidoclinatum; 20. Nitzschia palea; 21. Pinnularia grunowii; 22.
Encyonema silesiacum; 23. Ulnaria ulna; 24. Monoraphidium griffithii; 25. Closterium

dianae; 26. Gonatozygon monotaenium; 27. Spirogyra Sp.; 28.Closterium ehrenbergii;
Rai & Rai (2026). Enumeration of Freshwater . . .
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29. Closterium dianae var. arcuatum; 30.Closterium striolatum; 31. Closterium gracile;
32. Closterium setaceum; 33. Pleurotaenium erenburgii; 34. Netrium digitus; 35.
Euglena proxima

Rai & Rai (2026). Enumeration of Freshwater . . .
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LELE

1. Scenedesmus obtusus; 2. Pediastrum tetras; 3. Euastrum binale; 4. Cosmarium

Photoplates continued

Figure 2

auriculatum; 5. Cosmarium blyttii; 6. Cosmarium cf. lundellii; 7. Cosmarium circulare;
8. Cosmarium connatum; 9. Cosmarium obsoletum; 10. Cosmarium obtusatum; 11.
Micrasterias zeylanica var. rectangularis; 12.Staurastrum forficulatum var.
verrucosum; 13. Staurastrum lunatum; 14. Staurastrum muticum ;15. Trachelomonas
intermedia; 16. Trachelomonas armata; 17. Euglena proxima; 18. Phacus longicauda;

19. Phacus orbicularis; 20. Cylindrocystis brebissonii; 21. Dinobryon sertularia
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Conclusion

While fewer algal taxa were found in the lake's lentic habitat, the aquatic environment of
Rasa Tal has more freshwater algae in the lotic water flowing through the lake's northern
stream channel. It might suggest that, to grow and develop properly, freshwater algae
need bodies of water that are both fresh and moving.
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Abstract
Millet liquor (kodo ko rakshi) is a traditional household production process and an
integral part of the traditions among rural people of Nepal which plays a significant role
in their livelihood. But little study has focused on its total economic value, the gender of
workers involved in its organization and intergenerational transfer of knowledge within
rural household economies. The socioeconomic, cultural, gender and livelihood
importance of millet liquor production in Kanepokhari Rural Municipality, Morang,
Nepal has been studied. It is based on the descriptive analytical research design
following method of qualitative techniques. The methodology involves a purposive
sampling, Semi- structured, in-depth interview, participant observation, field notes of
seven participants aged 38-52 years. The results indicated that the production of millet
liquor provided 35% — 75% of the household income while supplying the food,
education and healthcare needs, and other requirements of the household. Women were
at the core of the brewing process, earning income, decision making and the passing
down of indigenous knowledge. Capabilities to do with climate, communication inside
the home, trust, and social networking within the community strengthened livelihood
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resilience, while important limitations were high input prices, shortage of fuel, climate
sensitivity during fermentation, and market and policy limitations. The study
demonstrates that the production of “millet liquor” is an important rural livelihood
system in the cultural context, and the need to regulate it with sensitivity to the local
context, to establish producer cooperatives, to strengthen linkages with markets and to
acknowledge women's economic and cultural value.

Keywords: Millet liquor, rural livelihoods, informal economy, feminist
economics, Indigenous knowledge

Introduction

Rural households have a lot of different livelihood activities to deal with low
pay, seasonal income, and economic uncertainty. In agriculture, the family combines
farming, wage labour, livestock rearing, petty trade, and home-based production to meet
daily requirements in villages. The Sustainable Livelihoods Approach is based on the
use of human, social, natural, physical, and financial resources social and institutional
contexts, as well as how people can use and make use of these resources in this way
(Scoones, 1998; Bebbington, 1999). Small-scale household production can be a key
factor for income diversification and rural economic sustainability.

Millet is related to the rural food system and the indigenous livelihood practices.
Finger millet (Eleusine coracana), known locally as kodo, is widely used in Nepal for
food and traditional beverages. The Food and Agriculture Organization (FAO, 2023)
cites millet as a climate-resilient food source that could contribute to sustainable food
security, smallholder livelihoods and local value addition. In some indigenous
communities of Nepal, millet is distilled into kodo ko rakshi, a popular distilled liquor
associated with festivals, rituals, marriage ceremonies, hospitality, and community

meetings. So, millet liquor is cultural and economic.
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Millet liquor production is also an important home-based business. In this
research, millet liquor production is the small-scale household processing of millet into
traditional alcoholic beverages for local consumption and exchange. The rural
household economy consists of the income sources, labour, assets, social relations, and
expenditure strategies families use to sustain their livelihoods. Because the production
of traditional liquor is often carried out outside official business systems, it is part of the
informal rural economy. Women frequently do home-based productive work that is
rarely reported in formal employment statistics (Chant & Pedwell, 2008).

The Sustainable Livelihoods Approach provides a useful tool for understanding
this activity. Scoones (1998) contends that rural households develop livelihood
strategies by combining resources in response to vulnerability and changing economic
circumstances to meet their needs. Bebbington (1999) also argues that livelihoods are
not merely a source of income but also individual capabilities and participation in social
and institutional life. These views suggest that millet liquor production can be not only
alcohol production but also an income generation strategy in the home, and hence a way
for the family to be able to make money and handle economic insecurity.

The study of traditional beverage production indicates that traditional beverage
production may contribute to household income and financial participation in the lives
of women. Kayodé et al (2011), in a study of the production of household sorghum beer
in Benin, found that traditional beverages were found to have social and income-
generating functions. In the same spirit, McCoy et al. (2013) identified alcohol
production as an adaptive livelihood strategy for women farmers in Tanzania. Their
study also pointed out the health and social effects of traditional alcohol production and
the need for a careful study of economic benefits and wider threats.

In Nepal, Rajbanshi A (2005) investigated the livelihoods of women who made

homemade chhyang and raksi and pointed out the economic benefits of traditional
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beverage production. Shrestha (2021) also explored traditional alcohol making as a
source of sustainable rural livelihood and found both job prospects and institutional
challenges. But there is another prominent stream of Nepalese research which focuses
mainly on the types, ingredients, and ethanol content of homebrewed alcoholic
beverages (Thapa et al., 2015). While these studies are important from a public health
perspective, they do not have much to do with household economic relationships for
traditional liquor production.

Although millet has gained a lot of attention as a climate-resilient and
economically crucial crop, studies have often focused on cultivation, nutrition, food
security, and formal farming value chains. Little is known about how rural communities
turn millet into culturally relevant products such as traditional liquor and use it to
supplement their income. Other studies have also discussed women’s involvement and
the chance of homemade alcohol being a source of income, yet few studies have
combined household income and livelihood diversification, gendered labor, indigenous
knowledge, and institutional challenges in Nepal.

In addition, it is not known how millet liquor production income impacts food
expenditure, education of children, health, and home economy. Previous research did
not focus on the role of who oversees production, income, and how technical knowledge
flows between generations. In addition, rural producers with the challenges experienced
by market access, regulatory uncertainty, ecological constraints, and changing social
attitudes are not well-studied. The situation is particularly acute in Kanepokhari Rural
Municipality in Morang District, where indigenous communities have always made
millet liquor as part of their traditional culture and economy.

Therefore, this study looks at millet liquor production as a culturally embedded,
gendered, and informal rural livelihood activity. The purpose of this study is to

understand the socioeconomic and cultural nature of millet liquor production in rural
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household economies and its impacts on household income and livelihood
diversification. This research also investigates labour and economic decision making in
the gender perspective, indigenous and intergenerational knowledge and market,
environmental and institutional and regulatory problems faced by producing
households.

The study answers four research questions: What is the contribution of millet
liquor production to household income, livelihood diversification and economic
security? What are the gender divisions of production responsibilities, income control
and household decision making? How does indigenous knowledge and knowledge from
elders contribute to the sustainability of millet liquor production? Which market,
environmental, institutional and oversight problems do households encounter in this
activity?

This research adds to rural livelihood research by examining an informal
economic activity that is not adequately explored in the mainstream rural development
litreature. It connects the Sustainable Livelihoods Approach to a culturally embedded
form of household production and focuses on women’s labour, indigenous knowledge,
and informal economic participation. The investigation provides context-specific
evidence from Kanepokhari Rural Municipality and is an addition to the limited
Nepalese scholarship on traditional millet liquor as a livelihood activity. Traditional
beverages such as rakshi in Nepal, tella in Ethiopia, handia in India, and chang’aa in
Kenya demonstrate how craft beverages can make a shift from commerce to cultural
articulation and social unity (Huang et al., 2020; Sangappa et al., 2023). They may work
alongside livelihood to assist families in dealing with social and economic adversity
(‘Yadav et al., 2024; Tiwari et al., 2022).

The research has been conducted on millet in the litreature due to its adaptability

and versatility. However, the emphasis on cereals, such as maize and rice, has been
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decreasing the interest in millet and traditional farming systems relevant to
agrobiodiversity and food security (Abid et al., 2024; Kalpana et al., 2024). Gender also
plays an important role in the production and processing of millets. Women are
frequently involved in processing and selling millet products such as kodo ko rakshi,
and their labor is still undervalued and under-celebrated (Rawat et al., 2021). This
intersection of gender, agriculture and culture indicates the necessity for policy
responses in which women are recognized for their role in the welfare of families and
socio-economic development (Peine, 2023; Otieno et al., 2022).

Traditional fermentation practices also reflect cultural and social resilience
(Douyon et al., 2022; Jackson et al., 2024). Households might derive a significant part
of their income from small-scale alcohol production, and reciprocity during rituals and
ceremonies can help to preserve social relationships and communal cohesion (Miller et
al., 2023). Craft liquor production can be seasonally volatile, and market entry is often
limited by economic and legal barriers (Kaphle et al., 2022; Gao et al., 2022; Pathak et
al., 2023).

Gender and the informal economy of alcohol show gendered opportunities for
economic empowerment and also social powerlessness. Informal liquor production can
generate income and give women more agency and autonomy in the decision-making of
household business and the life of their household, yet this work is not well considered
in the formal social, legal, and economic framework (Wang et al., 2021; Abid et al.,
2024). So, producers are vulnerable to health, economic, and regulatory failure. In
addition, recent research has shown that informality should not be seen only as evidence
of poor economic performance or lack of regulation but rather as an informal system
that helps rural communities' buffer against economic threats in places where the formal
world is weak (Frosch, 2024; Xheneti & Madden, 2024).
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The impact of rural artisans with respect to regulation of alcohol manufacturing
IS quite complex taxation and authorizations, along with licensing and prohibition,
market entry barriers and loss of activities licenses and case studies (Frosch, 2024)
Health of the general public and local customs is a delicate matter and therefore
regulation lacks focus and is only a cursory response towards the prevailing social and
the even more complicated economic realities (Laudien et al, 2022, Frosch, 2024).

Although substantial litreature exists on millet and artisanal liquor production,
notable gaps continue. Most rural economy research is conducted by urban-based
academics, which can distance them from direct engagement (Huang et al., 2020). Little
research examines the income potential of liquor production over time, especially from
a female perspective (Laudien et al., 2022). A few studies also link economic impact to
millet processes, such as sewing, drying, and storage. This spotlights the requirement
for thorough research on the millet value chain. An evident lack of in-depth studies on
class, caste, and youth agency in millet and liquor production is also evident. This
weakens the analysis of the rural socioeconomic dynamics of millet liquor production.

The study “Fermenting Livelihoods” aims to fill these gaps by exploring the
socio-economic and gender relations of millet liquor production in Nepal. It will
highlight the economic value of kodo ko rakshi and the contributions of women to the
brewing process, as well as the sociolegal structures that the producers navigate.
Ultimately, the study intends to demonstrate the significance of millet liquor production
and expand the understanding of its capacity to boost rural economies.

The Sustainable Livelihoods Approach (SLA), Feminist Economics, Native
Knowledge Systems, and the informal economy perspectives that are employed in this
study are integrated. The SLA describes how rural households depend on human,
financial, natural, physical, and social resources to sustain livelihoods and respond to

vulnerability (Scoones, 1998; Bebbington, 1999). From this perspective, millet liquor
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production can be seen as a livelihood diversification strategy that utilizes local
resources, family labour and community networks to build income for the family and
strengthen household resilience. Feminist Economics additionally underscores the
often-under-seen contribution of women to household and informal economic activities
such as unpaid labour, home-based production, and care work (Nussbaum, 2011; Hesse-
Biber, 2013). This is a perspective that allows for a better understanding of women’s
roles in millet liquor production, income generation and household decision-making.

Native Knowledge Systems explain how traditional brewing knowledge, local
fermentation techniques, and culturally embedded production practices are developed
and transmitted from generation to generation (Tamang, 2022). The informal economy
perspective provides insights into the production process of millet liquor, practically
outside of the formal regulatory and statistical frameworks, where community
cooperation, trust, reciprocity and networks play a significant role. The conceptual
frameworks collectively developed, provide a broad picture of the millet liquor industry
as a rural livelihood system, which is dependent on household incomes, gendered
livelihoods, transfer of local knowledge, community engagement and policy concerns in
rural Nepal.

In this research we have linked the Sustainable Livelihoods Approach (SLA),
Feminist Economics, Local Knowledge Systems and the Informal Economy with the
concept of framework to understand the socio-economic importance of production of
millet liquor in rural Nepal. The framework emphasizes on the production of millet
liquor as a multi-dimensional livelihood approach that provides livelihood income and
generates indigenous cultural knowledge, women's economic participation and an

informal institutional structure.

Magar (2026). Fermenting Livelihoods: Exploring



Academic Journal of Sukuna - AJoS, 6(1), 2026, ISSN 2594-3138 (Print) 89

Figure 1
Integrated Conceptual Framework of Millet Liquor Production and Sustainable Rural
Livelihoods
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Methods and Materials

This study employed a descriptive and qualitative research design to understand
the socio-cultural and socio-economic importance of Kodo Ko Rakshi (millet
production). The qualitative approach was chosen to investigate the lives, practices, and
livelihood strategies of the inhabitants, and the meanings they attach to their daily
activities, as well as to provide a greater understanding of their livelihoods (Creswell &
Poth, 2016).

The sampling method used in this study was purposive sampling, a non-
probability sampling method used in qualitative research to identify knowledge-rich and
experienced participants. Seven people with at least 5 years of experience in producing
Kodo Ko Rakshi from Wards 4 and 6 of Kanepokhari Rural Municipality were included
in the sample. They include producers, sellers, elderly people, and local knowledge of

the production process. The eligibility criteria were to (i) have at least five years of
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experience in millet liquor production or marketing, (ii) live in the region of study, and
(i1i) be willing to participate voluntarily in the study. The sample size was chosen by
considering the concept of data saturation, which states that there would be no new data
collected through further interviewing (Palinkas et al., 2015). The sample included
males and females with different household structure, occupation and experience in
liquor production by men and women in the millet industry. Some were household
producers and others were local sellers, and their age ranged from 38 to 52 years. In
addition, there were also experts and elders in the traditional brewing methods who
were well-known in the community.

Semi-structured, in-depth interviews in the Nepali language were carried out to
collect the data. Interviews lasted about 35-50 minutes and mainly discussed production
practices, cultural meaning, economic role, gender roles, and challenges of Kodo Ko
Rakshi production. An interview guide with open-ended questions was designed to
provide a common template of open-ended questions and allow the participants to be
able to discuss their experiences and perspectives. Follow-up probing questions were
asked when clarification as well as additional information was needed. Interviews were
audio-recorded, transcribed verbatim, and translated into English with the consent of
participants. Fieldwork was conducted over a period of two months, from August to
September 2025. During this time, repeated visits to participants' homes were made to
see brewing activities and establish rapport with participants, which increased the
credibility of the collected data.

Thematic analysis with the help of the software ATLAS. Friese (2019) was used
to analyze the gathered data. Analysis included the repeated reading of transcripts,
coding of meaningful statements, and identification of themes. Themes emerged from

the narratives of the participants and were linked with the study objectives for gaining a
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comprehensive understanding of the socio-cultural and socio-economic significance of
the production of Kodo ko Rakshi.

In order to provide trustworthy findings, the qualitative quality of the study was
established (Lincoln & Guba, 1985). To achieve credibility, long-term interaction with
participants, triangulation of interview data with field observations and field notes, and
member checks were conducted to identify what was being said in the interviews. Data
collection and analysis records were documented clearly to be more reliable.
Confirmability was built on reflexive notetaking as well as an audit trail that was
maintained throughout the research. Transferability was achieved through providing
detailed descriptions of the study setting, participants, and research procedure so that
readers can assess how relevant the findings are for a similar situation.

Results and Discussion

The findings fall into five major themes which include demographic and
household characteristics of the respondents; millet liquor production; their economic
contributions and earnings; their labour organization and problems and future
possibilities. These findings can be related to the themes of traditional production,
economic needs of the households, gender relations, generational knowledge and
community ties in the rural livelihood systems.

Respondents' Household and Demographic Features

The age range of participants was 38-52 years and they were actively engaged in
supporting their families. Male and female producers were involved in the study and
this indicates the gendered but inclusive nature of millet liquor production. Men were
more likely to be located in joint family systems, while women, especially widows and
women headed households, were more likely to have primary control over household

economic activities.
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The size of a nuclear household was typically three to four people and the size of
a joint household was often six or more, covering several generations. Within a joint
family, the family members worked together in the production process and also shared
the earnings for household expenses, education of children etc. In contrast, women who
headed small families and were widows were likely to have multiple roles of head of
household and breadwinner.

The majority of the participants had finished primary or secondary school and
some up to 12th grade. There was a higher likelihood of college/University education
for the children of the participants. Proceeds from millet liquor making were often used
to send children to school, signifying a family investment. Producers depended more on
practical intergenerational knowledge than formal education to brew and these earnings
allowed for higher levels of education for children.

The participants ranged from 8 to over 20 years' experience in millet liquor
production. The length of this engagement was due to its economic and cultural
significance. One participant explained: | have been making rakshi for over 15 years;
now my husband passed away, this is how I support my kids in their schooling.
(Participant 3)

Millet liqguor making was the main or only livelihood and source of income for some
female headed and widowed households. Other participants engaged in both production
and subsistence farming and/or vegetable farming or other farming activities, which
resulted in more diversified family livelihoods.

Millet liquor revenue was used for food security, household consumption and
education of children. In joint households pooled production income was beneficial for
covering key expenses. Women's involvement in production was correlated with
economic autonomy and decision-making in female-headed households. The

participants also saw the production of millet liquor as cultural heritage passed down
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from generation to generation. Community pride and a sense of cultural tradition
remained with continued cultivation and production.

These results are consistent with the theory of SLA, which views households in
the rural setting as formulating their livelihoods through combinations of assets and
activities rather than having one livelihood strategy (Scoones, 1998; Bebbington, 1999).
The situation in relation to female-headed households underscores the importance of
Feminist Economics where economic activity at home may have an economic value
even if it does not appear in the labor market figures.

Millet Liquor Production Practices

Practices of millets liquor production differed at household level regarding
equipment, scale, and fermentation process. But producers used to integrate the two;
that is, stability of culture and adaptability of practices. The traditional methods of
preparation involved hot and cold water soaking of millet followed by cooking of millet
till it burst; and adding marcha, local herbal starter which contains herbs and
microorganisms that are used for fermentation. Information on adequate marcha,
fermentation time, odor and nature of the product was often shared within families. As
Participant 1 stated:

“Particularly with the marcha, which we still use at home; my mother showed me how
much to mix up and when to smell.

It was stored in clay pots or drums and the mixture fermented for 15 days to
three weeks. Those who continued to do so found importance in being genuine and
connected to rituals, festivals and a body of inherited knowledge.

Respondents indicated a traditional distillation configuration with 3 vessels or
layers. The base thick fermented millet, called Foshi, was fermented in the bottom
layer. The middle layer, Paini, was a semi-liquid. The “steam and condensation

chamber” (upper vessel — Baata) was used to cool the alcohol and condense the vapor.
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This technology developed as a productive one and became culturally transmitted
practice. Its use is one of the best examples of the transmission of technological
information

Meanwhile, some households switched to blending production techniques to
address increased efficiency, hygiene, storage capacity and/or production scale. Clay
pots were replaced by plastic or large fermentation containers in some homes owing to
their easier maintenance. Others used modern grinders, plastic sieves, and improved
temperature regulation techniques. Due to scarcity of firewood and instability, LPG gas
is increasingly being used for boiling.

“It was only clay pots and firewood before but as Participant 4 said, it is the
same use gas for earlier they only used clay pots and firewood.

Some sources indicated production levels of between 50 and 100 litres per
month, others mentioned production volumes in excess of 400-/-500 litres per year.
Liquor was being distilled by small producers for their own consumption and for limited
local market; large producers were distilling liquor for traders, events and community
meetings. During weddings, festivals and winter months, production got increased due
to increased demand. It included earthen vessels, traditional sieves and grinders as well
as modern processing equipment and plastic fermentation containers.

Those producers who improved machines highlighted better storage, better
hygiene conditions, more efficiency in labour use and less spoilage. Traditional clay
pots and charcoal or firewood heating was appreciated by those who still use them while
enjoying eating food of different taste and cultural uniqueness. The results thus show a
spectrum of the high level of traditional production to a semi-modern level of
production. Household resources and market objectives influenced the choice of

methods.
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The mix of traditional and modern technological elements should not be
regarded as the end result of indigenous production being superseded. In its place,
people picked and chose modern machinery, while clinging on to traditional knowledge
on fermentation and distillation. This flexibility of continuity is made meaningful by
Native Knowledge Systems: traditional knowledge is reproduced amongst generations,
but also has the capacity to adapt to changing material and economic conditions
(Tamang, 2022).

Economic Aspect and Income Generation

Household economic security was very closely related to the production of
millet liquor. Few, if any, of the respondents were willing to accept the notion of
production as a "sideline™ activity. Instead, it was considered as an activity carried out
from the household center and the income was at about 35-75% of the household
income. Participant 2 highlighted, “This rakshi is not additional work, this is our main
income, otherwise there is no provision of living here.”

Income from liqguor money was found to be a bigger source of income as
compared to income through agriculture and wage employment and this income was
used to buy food, pay school fees, health expenditure and household expenditure,
especially in a drought when the income through farm goes down. This means that
income produced was a stable source of income, and provided a way of managing the
seasonality risk.

The relative prices in the local market have a significant feature of stability. The
respondents indicated the higher input cost had been price reflected for quite some time
of about 2 years or more at the price of NPR150 per litre. So local production costs were
not necessarily the only factor that determined local pricing, as a relationship and

community market use also influenced the pricing. The conditions of long-term
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production and consumption seemed to help in continuation of pricing and market
confidence building.

There were differences between participants in sales networks. The producers,
some of whom were compelled to sell their produce to their friends and relatives in the
same village or locality, produced sold them to traders, hotels, outlets and restaurants.
Some producers were able to liaise directly with hotels or retailers and curb the reliance
on intermediaries and gain the control in the distribution process. Additionally,
producers changed product units -- for instance, "litres™ to the larger group and/or
institutional group and "sheets" to the household.

About 40% - 45% add-on production costs were reported for raw materials, such
as millet. Other costs that were incurred were packaging, electric costs and moving.
Despite all these costs participants indicated profit margins that enable them to cover
the basic costs of household. When not on the farm it was nice to have a year-round
income earner. The findings herein suggest that this share of 35%-75% of household
income is not just the fringe informal livelihood of liquor production by millets. A
pragmatic livelihood mode which underlies SLA approach, and involves inhabitants or
households' use of local knowledge, family labour, their social network, property of
production to manage vulnerability. Another piece of evidence that suggests the relation
between home production and well-being of the family is income spent on food and
education.

The conclusions are also contradictions to the idea that all informal economic
relations are necessarily relations of impersonal exchange of market. Local markets
operated due to stable customer relations, trust of the community as well as frequent
exchange. This is in line with studies showing the importance of social capital and
community relations within informal economies. In the absence of formal institutional

and market structures, social relationships can offer a range of protection and continuity.
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Stable prices, however, also imposed pressures at those raw-material cost increases.
Current circumstances of production costs indicate that selling NPR 150 per litre of
water while maintaining those prices might jeopardise customer relationship while at
the same time it may slacken producer margins. So, social stability in local markets,
provides at the same time both on the one hand, a social place of strength and on the
other, economic constraints.

Labor and Social Organization

The production of millet liquor involved much household group labour and
cooperation. Typically, each origin centered on the familiar area in which family
members engaged in various tasks involved in the production and processing of raw
material, in fermentation, in distillation, and in packing and sale of the goods. There was
at times some difference in the way labour was distinguished, based on sex, age,
physical capacity and experience. Sometimes, the role of preparing the brew and service
was left to females and more difficult chores like grain grinding, boat lifting or trips to
the markets were undertaken by men. Other homes were more adaptable and
cooperative in sharing the responsibilities. Evidently these differences indicate that
there was no uniform and fixed technique of working, nor was there any uniform and
fixed technique for all types of working. Here is one woman's example of a division of
labor at home: “I take care of the brewing, cleaning, and let the man lift the pots.”
(Participant 5)

In another home the husband did much work and took care of the customers, a
younger brother-in-law helped to grind and package the product and the daughters
helped during the school holidays. The entire family was sometimes employed in these
sorts of set-ups. By collaborating, other people were able to expand their contact with

others across generations and share with them technical expertise.
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Sometimes the producers didn't use permanent workers, instead they used temporary
workers for 1-2 months depending upon the situation of the festivals and marriages.
Some other producers did the same regardless of the intensity of the season, among the
process as a whole. Labour Organization was ranged from being completely withdrawn
from the workforce to complete family integration, but at times also temporary workers.
It was not only in the households that cooperation was limited. The producers discussed
with each other the production processes and shared information concerning the
production techniques; in some cases, the producers purchased raw materials from the
farmers together so that they could obtain them by paying at a lower price. Material
shortages and demand peaks were especially important occasions in which informal
networks were important. Some cross over transactions with neighboring villagers with
rice and maize, in terms of labour, liquor and/or money were reported. The practices tell
us that there have been traditional, and even ‘monetary' alternative ways of exchange
that have existed together.

The social capital that underlies informal production is referred to as community
coordination. Trust and support for each other allowed households to make use of the
support in accessing and/or reordering resources. Social interactions and communities’
networks can reinforce resilience to economic instability, as Putnam (1995) says. In the
context of the millet liquor industries, these relationships were not distinct from
economically-related activity, rather they were part of the production system.

Besides, the role of women is not just to contribute in the economic aspect, but
also to preserve the cultural values, as can be seen in the outcomes. In most cases, the
women traditionally carried out the main brewing process and women had greater
participation in managing household activities and livelihoods in the participatory
aspects of the brewing process. This confirms Feminist Economics argument that we

have to give credit to the women's informal work and domestic work that contributes to
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the welfare of the household, but is not represented in the formal economy (Nussbaum,
2011; Hesse-Biber, 2014).

Women's involvement in economic activities was not only income generation
but also in other ways. This knowledge, breaking, supervising and organizing skills in
household labour, farming and the transfer of skills lent them to the perception of being
cultural bearers. The economic/cultural roles were thus associated with women's work.
The findings reinforce the emphasis laid on the role of women in informal productive
activity by Chant and Pedwell (2008) and show that the process of empowerment in
terms of economic agency can be one that is rooted in the culture.

Overall, labour relations in the production of millet liquor was dynamic, rather
than rigid. Household structure, economic needs, gender relations, and productive
ability as well as level of production affected work allocation. The concept of
reciprocity at the community level coupled with intra-household cooperation indicates
social capital is not just an important source of livelihood but can also be a basis for a
collective producer initiative.

Struggles and Prospects

Financial, environmental, market and institutional factors, however, hampered
mill production of millet liqguor. Common challenges mentioned were high inputs costs,
particularly that of millet. In some cases, those producers who had no option of buying
in bulk may have had to purchase the raw materials and whoever sold them them may
have not priced them lower than retail. Another significant issue was the lack of fuel.
Working would be more difficult in times of high production, since there is infrequent
wood required for the traditional distillation process. Such limitations on forest
utilization and problems with accessing firewood added to these pressures. To facilitate

this, some households opted for 'LPG' gas, which too proved to be cost intensive.
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Product quality was directly impacted by eco-variation as was fermentation.
High temperature, extreme cold and heavy rainfall were reported to be interfering with
fermentation, causing spoilage and/or causing production to be inconsistent. Participant
6 explained that it was easy to change rakshi during the summer, and took a long time to
ferment in the winter.

Small household producers were especially vulnerable as they had no protected
production and storage areas. Fermentation will be unstable at a high temperature, and
longer at cooler times. The storage problem added to the risk of loss of products and due
to the storage period, the shelf life was enhanced. The findings have implications for the
possible livelihood threats to the farmers whose livelihoods depend heavily on the
success of fermentation due to these ecological withers. Market access was another
issue that was raised. A number of producers were not in direct contact with the larger
buyers and were dependent on intermediaries resulting in less bargaining power, and
less profit margin for them. Sales/deliveries appeared to be handled better by producers
directly involved in the hotel/retail trade and traders (direct link) than by the other
producers. Traders and producers with direct relation to the hotel/retail trade had some
improvement in controlling their sales/deliveries compared to those not directly
involved. This contrast indicates the importance of the market links in the economic
scope of production of household.

The added vulnerability was a level of uncertainty in the regulatory framework.
There was no recognition of millet liquor production among the participants, with some
participants stating they feared that the authorities would ‘punish' them for producing
the liquor. Investors were not confident to invest in technology and/or business growth
because of the uncertainty. Where legal and institutional impacts upon producers were
ambiguous, negative or neutral, their readiness to support production expansion or some

significant change was not high.
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Although these were their challenges, a positivity was expressed and felt, and
there were identified opportunities for improvement in the process. The interventions
that were recommended were technical, training intervention, modernization of
machines, cost support for raw materials, market linkage and support for producers'
organizations. Cooperative structures in the insights of the participants are of most
importance. A few of the producers were already engaging in discussions or planning
about the formation of Cooperative Groups where they could buy supplies together,
share their resources, collectively bargain for prices and market their goods together. It
was believed that, group production and marketing might provide a viable option to
economic empowerment and bargaining position. That formal cooperative structure was
also correlated with lawyers, it was also reported to create more opportunities for
enhancing Q, and participants noted more legitimacy.C is one among the producers.

Based on these results, it might be possible to develop an approach that would
enable producer cooperatives to build on the existing forms of reciprocity and resource
sharing, rather than develop a totally new model. Exchange of marcha, knowledge of
production, labour and raw material is already taking place in the informal sector. Such
links and improvements in inputs for production and including markets may be
facilitated through formal / semi-formal linkages between agro-farmers and farmers'
associations.

The study along with the results shows that Kodo Ko Rakshi cultivation is
economically and socially important with the rural people of Kanepokhari Rural
Municipality. It makes up 35-75% of the total home income and buys food, education,
health and other house necessities. Many homes also engage their women in beer
production and/or in income generation or decision making. Inherited methods have
been interwoven with new technology to meet labor, fuel, storage and production issues.

This is in alignment with livelihood diversification - a vector for household resilience
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(Scoones, 1998) - and that helps ensure long-term resilience in the face of ongoing
climatic change. Millet liquor production is a source of income during agricultural off-
seasons and curb dependence on a single activity for livelihood. The importance is even
greater for women-headed households, as the production may be most vital means of
achieving their economic security.

The results also add to the debates on the informal economy and gender.
Women'’s informal productive work (Chant & Pedwell, 2008) is emphasized by women
in leadership roles in brewing, production management and household expenditure. But
women’s role should not be limited to the economic sphere. Women also hold
indigenous fermentation skills and cultural practices that result from the interaction
between economy, culture and social organization of the household. The mix of
traditional and modern production practices suggests a move from a replacement to a
substitution, and not just a new kind of production. Producers continued to ferment from
marcha and gained technical experience in the use of plastic fermentation vessels or
modern grinders or LPG stoves in their production. In this way, the traditional and
modern aspects of production are merged: industry can respond to the challenges and
limitations and keep the cultural production practices and production practices as close
as possible and they are compatible and can be merged.

The social relations in the local informal markets are also being stressed and the
selling price of NPR 150 per litre of produce though at high prices is also being
strengthened. Local networks, long-term customers and trust are being affected by
market practices. These findings are in line with the larger view that social capital can
be a reliable source of economic resilience in the absence of formal market institutions
(Putnam, 1995). A price decrease in the absence of a change in production costs would
be unprofitable and can be viewed as an economic loss. The integrated theory can

explain these results. The SLA gives a picture of the relationship between human
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knowledge, family labour, local materials and social networks and household financial
strategies in millet liquor production. Feminist Economics is to demonstrate the value of
women’s productive and reproductive work to society and how they make decisions for
income and household decisions. Indigenous knowledge systems (IKS) explain
fermentation and distillation by generations. The informal economy perspective helps to
understand the importance of trust, reciprocity and community values in production and
exchange when formal institutions are not well known and widespread. Some
implications for rural development policy. While it is a traditional marginal activity that
is not regulated, also it is a culturally located livelihood. Small scale regulation or
micro-licensing mechanisms that are context sensitive will be better served if we have
more institutional clarity and product hygiene and quality. Quality control, hygiene and
business management training can be improved in the products and the market
opportunities.

Producer cooperation would also help them to build their purchasing, selling,
and bargaining power. Social networks already exist and provide a base for cooperative
structures. Better market relations can ensure that producers do not have to depend on
middlemen and more favourable returns can be achieved. Gender responsive activities
should be clear about the role of women in production, the economy management of a
household and the transmission of indigenous knowledge. The qualitative nature of the
study was the most convincing for the study, and allowed to investigate the participants’
experiences and socio-cultural and economic impact of millet liquor production. The
contextual detail reported with the interviews, repeated household visits, observation
and field notes may not be provided by quantitative methods alone.

But the study also has its drawbacks. The number of participants was small (n =
7) and the participants recruited from one rural municipality only, which limited the

generalizability of the results. A lot of self-reported information is also collected in the
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study - such as income contribution estimates and production experiences. More
systematic economic measurement in conjunction with qualitative research will be
important for future research. That is why multi-site and mixed methods studies with
producers from different regions and social groups are needed. Further research will be
needed on the aspiration of younger generations to pass on traditional brewing
knowledge and the impact in the future on production and livelihoods of climate, market
and regulatory changes from the long run in the context of climate change, and how
these will affect production and livelihoods. Longitudinal studies will be particularly
useful in assessing economic contributions and production practices. Systematic policy
and regulatory studies can also provide evidence for policy options to facilitate
traditionally entrenched livelihood activities and enhance formal recognition and quality
governance.

Conclusion and Implication

The results show that the production of kodo ko rakshi is not only an activity
within the households but it is also an important livelihood strategy for rural households
in Kanepokhari Rural Municipality. It plays a significant role in household income,
providing about 35-75% of household total income to those involved and helps to
finance household food consumption, children's schooling, health care and other basic
needs. It plays an especially important economic role when agricultural production is
secondary to other livelihood activities and where in female headed households, farming
could be the main income generating activity.

Women play a pivotal role in the production system as brewers, income earners,
household decision makers and custodians of indigenous brewing knowledge. Their
participation illustrates the contribution informal homebased work can have in
providing significant economic and social value, and yet is still under-represented in

formal economic systems. The production of millet liquor is another example of
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indigenous knowledge continuity, where skills and knowledge are passed from one
generation to another and are then chosen and integrated with current technologies.

Producers nevertheless face rising raw-material and fuel costs, firewood
scarcity, climate-sensitive fermentation, inadequate storage, restricted market access,
dependence on intermediaries, and regulatory uncertainty. Household cooperation,
community trust, reciprocity, and resource sharing enable producers to manage some of
these pressures and demonstrate the central importance of social capital to informal
rural livelihoods.

The findings suggest that local governments and rural development agencies
should recognize millet liquor production as a culturally embedded livelihood activity.
Context-sensitive regulation, producer cooperatives, hygiene and quality control
training, market access, and appropriate technologies will enhance livelihood security
and bargaining power. And women’s home-based labour and indigenous brewing
knowledge also need to be better considered for inclusive rural development. In the end,
culturally appropriate support for millet liquor production could build up rural resilience
and preserve indigenous knowledge and cultural practices.
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Abstract
This paper explores the current status of Nepali community colleges (CCs) regarding
representation strategies and community participation in their internal governance. It
draws on qualitative data from unstructured interviews with nine participants sampled
using a non-probabilistic purposive sampling procedure, followed by a document study
of the respective colleges. The sample included the head of college management, a
CMC member, the campus chief, and student representatives from three colleges in
Koshi province. The study reveals that the representation is highly local and donor-
centric; therefore, little space is left for citizen- and parent-level representation in
governance. The study further revealed that the level of participation in the decision-
making process is not static; rather, it ranges from 'non-participation’ to, at most,
‘partnership ', in which the power lies with the secretary and the CMC chair to make the
decision. The study also showed that the degree of participation was largely determined
by the agenda’s localization; the more localized the agenda, the higher the degree of
participation in the CMC meetings.
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Introduction

Participation is described with the definition of democracy as an act of inclusion
in decision-making (Carpentier, 2012): “an act of joining with others in doing
something” or “association with others in a relationship as a partnership” (Dijkers,
2010), usually on a formal basis with specified rights and obligations (Merriam-
Webster, n.d.). The term has been an emerging agenda item in the democratic Western
community for socio-economic life, even enshrined in the United Nations Universal
Declaration of Human Rights (Jancovich, 2017). It is an active process whereby
beneficiary or client groups influence the direction and execution of development or
management to enhance their well-being in terms of income, personal growth, self-
reliance, or other values (Coulibaly-Lingani, Savadogo, Tigabu, & Oden, 2011).
Therefore, active participation in decision-making processes to influence, change, or
improve outcomes (Churchman, 2012, p. 1) is well assumed in institutions and
organizations.

The term 'participation’ has been associated with another phrase,” Community
participation’, public participation’, or 'citizen participation’, as a process where people,
individually or through organized groups, can exchange information, express opinions
and articulate interests, and have the potential to influence decisions or the outcome of
the matter at hand (Oli & Treue, 2015 as cited in ILO 2000). The members of the
community a) develop the capability to assume greater responsibility for assessing
their...needs and problems, b) plan and then act to implement their solutions, c) create
and maintain organizations in support of these efforts, and d) evaluate the effects and
bring about necessary adjustments in goals and programs on an ongoing basis (Zakus &
Lysack, 1998). Thus, community participation gives people a sense that they can solve
their problems through careful reflection and collective action.

Categorizations are also made, such as those in Pateman (2012): full

participation exists when all members of the body have equal power over the decision;
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partial participation is when some members have power while others only influence
decisions; and pseudo-participation is when some members have no power
(Cunningham, 1972). Fraser (2005), on the other hand, describes four approaches of
community participation: (1) anti- or reluctant communitarians and economic
conservatism; (2) technical-functionalist communitarians and managerialism; (3)
progressive communitarians and empowerment; and (4) radical/activist communitarians
and transformation.

Some participation frameworks have been developed, e.g., Carpentier (2011a,
2011b) views participation as an ideological contestation with five theoretical
frameworks of participation, namely democracy, spatial planning, development, arts and
museums, and communication; Hentschel & Lanjouw's (1996, p. xias cited in Heyi,
2020) Transformational approaches are few. A distinction is also made in terms of the
degree of participation between “genuine” and “pseudo” participation (Carney, Bista, &
Agergaard, 2007). In which genuine participation is one in which citizens are
empowered to choose their roles and use “real” power in decision-making, whereas
participation is “pseudo” when “the purposes of participation are to inform citizens
about decisions, placate their complaints, and manipulate their opinions” (Khanal, 2013,
p. 237).

Another well-known framework (Anderson & Grinberg, 1998) for
characterizing community participation is Arnstein's (1969). To her, community
participation is:

The redistribution of power that enables the have-not citizens to be deliberately included
in the future. It is how they can induce significant social reform, which enables them to
share in the benefits of the affluent society (Arnstein, 1969). The framework principally

focuses on redistributing power to those who will benefit from it in the future.
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Ladder of community participation

Community participation follows a terrain. To measure community participation
in organizations and institutions, several frameworks are discussed; among them, the
best framework (Cornwall, 2008) is Arnstein's (1975) ladder of participation, which
serves as a point of reference for the present study. The ladder is presented in Table 1:
Table 1

Arnstein’s Ladder of Citizen Participation (1969)
8 Citizen control
Delegated power Citizen power

Partnership

Placation

Informing

;
6

5

4 Consultation Tokenism

3

2 Therapy Non-participation
1

Manipulation

According to this framework, participation is based on the degree of power
distribution in decision-making and its execution. This ladder of citizen participation
constitutes eight levels. They are further grouped into three categories relative to
authentic citizen participation. The lowest category represents manipulative
participation (influencing the public and gaining support through propaganda, treating
them as a rubber stamp or in a therapeutic role), while the highest category refers to
degrees of citizen power/citizen control. The middle category indicates degrees of
citizen tokenism (Tosun, 2006). To her, “participation without redistribution of power is
an empty and frustrating process for the powerless” (p. 216). Nonparticipation includes

manipulation and therapy. Tokenism includes the third, fourth, and fifth rungs of the
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ladder: informing, consultation, and placation, respectively. In the middle is “degrees of
tokenism”, shown in “informing”, “consultation”, and “placation”. Tokenism is a form
of participation in which people have ‘voice’ and some degree of autonomy, though
they rarely can change directly the status quo of decisions and plans already taken
elsewhere. Citizen power includes the final three rungs of the ladder: partnership,
delegated power, and citizen control.

The theme of community participation is frequently associated with
accountability (Cornwall & Gaventa, 2001), sustainability (Warburton, 2013),
development, and institutional strength across almost all development sectors, and
higher education is no exception (Sharma, 2008). When the community college system
in Nepal is in question, the issue of community participation is even more relevant,
since this community holds a 38.06% share of student enroliment (University Grants
Commission, 2024) and makes a significant contribution to the production of
Bachelor's- and Master's-level graduates.

Method and Material

This paper examines the current status of community colleges in terms of
stakeholders' understanding of the colleges, community representation strategies within
internal governance, and their participation in the decision-making process. The study
was framed as a generic/basis qualitative approach, which is described as the study in
which "the researcher describes his study as a “qualitative research " without declaring
it a particular type- such as a phenomenological, grounded theory, narrative analysis, or
ethnographic study" (Merriam & Tisdell, 2015, p. 23) or case study for "not finding to
fit this study neatly within the confines of a single established methodology”, the
generic approach as an opportunity (Kahlke, 2014). The study is not bounded strictly
enough to any one design, i.e., it is “not guided by an explicit or established set of

philosophic assumptions of the known [or more established] and much focused
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qualitative methodologies” such as the “big three” phenomenology, grounded theory,
and ethnography.

Sampling was conducted using a non-probabilistic purposive technique, and, as
described by Merriam and Tisdell (2015) as effective, nine unstructured interviews were
undertaken to elicit participants’ experiences. Data were transcribed, thematized, and
described as suggested by Kahlke (2014), staying near the surface of the participants’
descriptions. During analysis and interpretation of the data, the researcher used the
community participation literature and Sherry Arnstein’s ‘Ladder of Citizen
Participation’ to evaluate the amount of “citizen control” within the process of
determining a program or policy based on the public participation techniques used at
each phase of the college plan (Arnstein, 1969). The research sites were community
colleges located in Koshi, covering both the hilly area and the Terai, namely Udayapur,
Morang, and Jhapa, so that diverse understandings could be explored. The sampled
community colleges were quality assurance accreditation (QAA) awarded by the
University Grants Commission, Nepal, and were affiliated with Tribhuvan University
(UGC). Of the colleges sampled, one is located in the hilly region and was established
in 2043, another in 2048, and the third in 2038.

Figure 1
Conceptual Framework

Community
College

Assessment of
participation of in terms
of "A working
\ theoretical model of
public participation” in
the CMC of CCs
(Arnstein, 1969).

Participat

Understanding ion

Representation strategies and
level of community
participation
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Results and Discussion
In this subsection of the paper, | have discussed the data, keeping the three

significant objectives of the study: the nature of community representation in CCs in the
governing bodies at the college level, analysis and assessment of participation in
campus management meetings based on the popular theoretical concept Arnstein’s
Ladder of Citizen Participation (1969).
Nature and Process of Representation in the Internal Governance

The first section of the analysis focuses on how community holders are
represented in the governing bodies of the community college. As per the purpose, the
statutes of the campuses were studied, followed by key informant interviews to identify
the nature and types of governing bodies and the inclusion of members (henceforth,
representation) in the CCs. From the information, it is known that the community
colleges have two-layered bodies of governance: (i) the senate/campus assembly and (ii)
the campus management committee. The first one is said to be the supreme body of
legislation, which consists of a large number of members representing the wider
community as much as possible, as per the policy provision of the campus statute itself.
In addition, the colleges have established other subsidiary committees, such as the
internal audit committee and the appeals committee. Such committees are in addition to
the academic committees, including the Head of Departments, the Internal Examination
Committee, the Alumni Association, Student Quality Circles, the Self-Assessment
Team, the Research Management Cell, and the Internal Quality Assurance Committee.

When studying the nature of representation principally in the two governing
bodies, the campus senate/council and the CMC, the following situation could be

revealed:
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Table 2

Community Representation in the Campus Council (CC) College-Wise

donors, former campus management
committee members, and nominated
members by the campus current
management committee, making
decisions.

Campus Council/senate CMC

A Large legislative body that includes A governing body made up of
the conditionally selected cash/ land | the elected members from the
donors, FSU president, secondary- campus council/senate (27
level school head teachers /principal | members-flexible), the mayor,
of the catchment areas, teacher ward chair, members nominated
representative of the college, ward by the new committee, a teacher
chair, member of parliament, mayor, | representative, a university
deputy mayor, member of parliament | representative, and the campus
of the provincial government, chief.

B A legislative body consisting of A governing body made up of
donors, former campus management | the elected members from the
committee members, and members campus council/senate (23
nominated by the campus's current members-flexible), in which the
management committee mayor, ward chair, members

nominated by the new
committee, teacher
representative, FSU president,
university representative, and
campus chief.

C A legislative body consisting of An executive body made up of

the elected members from the
campus council/senate (17
members-flexible), in which the
mayor, ward chair, members
nominated by the new
committee, teacher
representative, FSU president,
university representative, and
campus chief.

From the study, it has been known that the senate (previously called council or

parisad), as a legislative body, has been dominated by cash or land donors since its
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establishment to date. The statutory provision shows that the nominated members in this
body are usually the elite (though they were called educationists or intellectuals) who
donated to the colleges. From the study of the statute, it can also be known that the
principle of inclusion, such as gender, is not mandatory for colleges. In the process of
CMC formation, the number varies from college to college, except for the
inclusion/exclusion of the student representative on the committee. Of the three
colleges, only one has made mandatory representation of female members on the CMC,
while one has not. In the case of colleges, two colleges have student representatives,
while one does not have a representative in the CMC. The obligatory member in all
colleges has been the university representative appointed by the affiliating university for
the campus, who has usually been a teacher at the constituent campus.

Based on the information in Table 1, community colleges have established two
main governing bodies to maintain a deliberate balance between academic governance
and community, following the UGC (2019) guidelines, which aim to balance academic
quality and community accountability in CCs. This oversight has not been made
obligatory in the UGC manual, but the UGC's aim serves as the guideline for
implementation. The only requirement of the UGC is an updated CMC when applying
for funds and/or when intending to pursue quality assurance accreditation, and for
participation in UGC projects such as NEHEP and EPBF (UGC, 2019). Such a two-
tiered representation of governance in the CCs is justified by the Nepal Public Campus
Association (NPCA) (2021), which highlights that the two-tier governance system
serves as a democratizing force in higher education, ensuring that both educators and
local stakeholders share decision-making power. The fitness of the two-tier governance
was also highlighted by Poudel (2016), who argued for its sustainability and its ability
to respond to challenges and maintain the balance between academic autonomy and
community expectations. To compare the university senate with the senate of the CCs, it

has been noticed that the senate has been an academic body rather than the
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representation of the citizens in the Tribhuvan University Affiliation Guidelines (2018),
while the senate of the CCs has been largely dominated by representatives and local
donors rather than academicians.

Based on key informant interviews on the nature of the governing bodies, an
attempt was made to explore the reality by posing the question: "How are community
stakeholders represented in the two-tier bodies?" According to the key informants of
campus A and C (campus chiefs) mentioned in the two extracts:

...the senate is formed including all the CMC members since the establishment

of the college, mayor of the municipality, deputy mayor of the municipality,

chair of each ward of the municipality, major members of the teachers’
association of the campus unit, major officials of the Free Student Union, major
members of the non-teaching staff unit of the college, guardians of the students
who topped the class in each class and some locally popular people nominated
by the CMC.

... a senate is formed with the inclusion of selected parents as per the

nomination of the college chief, donors nominated by the CMC, some

educationists-intellectuals nominated by the CMC, and the representatives of the
municipality and governmental bodies. This senate forms a new campus
management committee. In the CMC and the senate, both teachers and students
are represented, along with the members of the senate, in which the campus
chief, as the academic head, is the member-secretary.

From this triangulated information, it is known that they have followed the
statute to form the governing body. Still, the involvement of community stakeholders
such as students, parents, and people's representatives, and the process they expressed,
is flexible and debatable, resulting in conflict among the stakeholders. The Senate is not
formed through a broad-based election involving common citizens, but rather on the

judgment of already established bodies and their continuation, known as historical bias
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(Bhat, Rajan, & Gamage, 2023), in the representation for inclusion. The selection is
predetermined rather than open to the common stakeholders.

In the case of colleges, the opportunity for representation is largely dependent on
donations to the campus. It seems that citizens' access is restricted by donations; hence,
democracy has been minimized, as indicated by Creamer (2026) in community colleges.
At this point, we can examine the different ways the common people are represented by
the mayor, deputy mayor, ward chairpersons, and members of parliament (people's
representatives). However, a stronger argument is that the representation is weakened
by the priority given to land or to a cash donation. Such representation is a proxy for
civic representation from the social capital perspective (Putnam, 2020) and the
perspective of democratic education theory (Democracy, 1944), and it does not
guarantee deliberative democracy. So, from Dewey and Putnam’s perspective,
representation is insufficient, and symbolic representation risks weakening civic trust
and engagement.

The absence of students and parents, in particular, in the senate reflects the
dominance of a donor-centric governance model (Sajjad, 2016) that prioritizes external
legitimacy over grassroots participation to satisfy affiliating universities and funding
agencies. In this situation, an argument is also found that community colleges are not
supported by the government; as a result, they depend on local donors (Phuyal, 2023),
leaving the students and the parents aside, making community representation pseudo, in
contrast to the ‘genuine’ as discussed in (Rose, 2003; Sanoff, 2015). This structure may
shape the governance towards accountability to external stakeholders rather than
internal beneficiaries.

Student Participation in the CMC

Moving from the representation of the community in the community college to

the level of community participation, a common question was asked of the campus

chiefs and the CMC chairs of the CCs: "How are campus management committee
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meetings run in general and specific cases such as teacher appointment and non-
teaching staff appointment?" The campus chiefs and the CMC chairs of campuses A and
C mentioned that they have a student representative on the Campus Management
Committee, but in decisions on the selection of teachers and non-teaching staff, the
student representatives are not involved, despite the equal rights of the members stated
in the campus statutes. As mentioned in Table 1, at campus B, the student representative
is not considered a member of the CMC. As the campus chief of campus, A mentioned:
As per the policy, a student representative for selecting teachers and non-
teaching staff has to be appointed, but it looks like a drama in practice for us.
So, we have convinced the student leader that it would be odd for students to
select teachers, and we have also convinced them that they do not want to get
involved in the teacher and non-teaching staff selection process. The principal of
College C mentions the experience as, “..., we did involve them once in teacher
selection; now we have convinced all not to involve student representatives in
the teacher evaluation marking since s/he is his/her teacher”
The student participant of college C also justifies the information and says,
"They suggested not to get involved in the marking for evaluation during teacher
selection, so are we doing?" Based on the information, the FSU president of college C
mentions: In all situations, we are involved in the meeting of the CMC, but in the case
of teacher and non-teacher staff selection, we are not supposed to get involved”. This

information has been corroborated by the campus chief as well.
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Table 3

College-wise Provisions for Representation

123

Provision for

representation

College A

College B

College C

been avoided
by the 2026
Ordinance

In the UGC No Provision | Representation | Representation | Representation

document is specified is provided in | and is provided in
the statute, but | participation of | the statute, but
the the students in | the
participation is | the CMC are participation is
selectively not provided selectively
denied in denied in
practice practice

In the The free

affiliating student union

university representative

document was, but it has

From the information in Table 3, the issue of student participation in the

university and the colleges has become even more debatable, since the subject colleges

have not stated a mandatory provision in their statutes in parallel. Moreover,

participation has also been a matter of compromise, a form of cooperation among the

members on some issues, such as teacher selection and recruitment. This can be

considered a form of politics, a sociopolitical solicitation, or a functional reality of the

context. But, in many instances students' involvement is being given great importance

as Dundar (2013) described it as a unique kind of wisdom that should be taken seriously

when decisions are made that will primarily and most directly impact student

experience; involving students proved to be one of the most effective mechanisms of

accountability because the students were able to weigh in on decisions and offer

perspectives that others simply could not (Gibbs & Wood, 2023). In contrast, Detchen
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(1940) in “Shall the Student Rate the Professor?”” admits that a completely factual basis
for evaluating the operation of teaching by the students is most unlikely and any one set
of characteristics with equal force to teaching of all kinds of material to all kinds of
students under all kinds of circum? Stance is uncertain; the exclusion of student
involvement is based on the functional reality of the context, in contrast to the other
issues, such as the teacher and non-teaching staff quality (Mainali, 2021), the complaint
of the recruitment and selection controlled by CMC and administrators (Mainali, 2021).
Some scholars have also called it a selective bias, in that student representatives are
deliberately excluded from critical decisions (Gupta, 2018), as a historical denial of
access (Bhatta, Adhikari, Thada, & Rai, 2008). Therefore, participation is expressed in
degrees (Khanal, 2013), and participation can be interpreted in layers, leading to a
logical conclusion. In essence, despite the seriousness of the issue of student
participation in promoting institutional democracy, as in Arnstein (1969) and Dewey
(1916), the specific community context should be considered equally vital in resolving
the issue of student participation.
Analyzing the level of participation

Concerning the analysis and assessment of the level of participation in the CCs,
the information was drawn from the meeting status of the CMC, from the campus
chiefs, and the CMC members who were asked, " How intensive are the CMC
meetings?" How much do the CMC members participate in the meeting?" In response,
the campus chief of Campus B mentions:

In my experience, when the issue is purely academic, such as result analysis,
teacher performance, or the requirements of educational instruments, the
members do not argue, and the agenda is unanimously passed at the meeting.
When the issue concerns students and political conflicts, the members discuss it
at length in the meeting, but it is difficult to reach a decision. On most

occasions, there is indecision since they carry out the agenda outside the
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meeting and discuss it at the political level. Until there is political consensus

outside the college, the agenda cannot be settled. Sometimes it helps. When the

agenda is about construction, most participants actively participate in the
meeting. In quality concerns, such as policy-making, only two to three members
participate in the meeting. It is easily endorsed.

The information indicates that the degree of participation varies depending on
the nature of the agenda and the participants' areas of expertise. Additionally,
participation is observed to be high when the issue concerns students' political conflicts,
because everyone knows something about the local conflicts. So, we cannot accurately
determine the level of participation, but it is relatively correlated with the nature of the
agenda.

Regarding participation, the observation at Campus C is slightly different. To
him, "in many instances it is difficult to reach the minimum presence of the participants
in the meeting, so, occasionally we have to call them to sign the decision. Sometimes,
we have to send the decision to the house of the members, then they put the approval
signature in the decisions.” This context is also evident in the case of Campus A and B
as well but the frequency of such cases differ from campus to campus and situation to
situation. The campus chief of campus B mentions,"” at least there will be discussion
between the campus chief (secretary) and the chair of the CMC before the participants
are asked to agree with the decisions."” In this situation, a few members, such as the
campus chief and the CMC chair, actively participate; others are non-participants but
they just put the signatures. In this sense, it is difficult to discriminate solely by level of
participation.

New issue-based information has been provided by one of the CMC members
of campus B regarding his own level of participation. He informs:

We are seen as so weak in the meeting that we easily put our signature on the

decision because the campus chief and the CMC chair represent the same
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ideology; they often meet outside in separate meetings and come with ready-

made decisions. That seems fine since, in most cases, the discussion agenda is

kept secret from the members.

This signals the manipulation of the meeting by the key figures, with a strange
kind of participation. It is closely related to informative participation, in which the key
persons discuss and decide; others' role is to listen and agree. The situation of the
community college, then, resembles the parents' participation in schools as observed by
Khanal (2013), who remarked that parental participation in school governance has been
captured by established local leaders and politicians. Likewise, the information provided
also reflects the country's socio-political situation (Simkhada & Van Teijlingen, 2010).
In this situation, the ideological community becomes active, whereas the real
community serves as a dummy in decision-making processes. When compared with the
theoretical concepts of participation, genuine participation is absent (Finsterbusch &
Van Wicklin, 1989); instead, pseudo participation (Khanal, 2013, p. 237) exists in
practice in the CCs, as also mentioned by one of the college students who is a CMC
member of college A:

We are not involved in the key evaluation process for the selection of teaching

and non-teaching staff, e.g., the written and oral examinations for teacher

selection. So, there is little doubt, but if there is doubt, we disagree with the
recommendation while endorsing the decision from the CMC. In almost all
cases, we are convinced by the decision.

From the information from the campus chiefs and the student representatives, we

can summarize the information in the following framework:
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Figure 2

Participation Framework

*High stake/interest agenda

«Agenda: Teacher selection,
construction

*Dynamics: Attendance, high
debate, power dynamics

*Mobilized participaiton

High local

Agentic interest

Low loca’ Exper-
interest -‘ driven

«Low interest /stake agenda

«Agenda: Quality, technical

*Dynamics: Low attendance,
quorum challenge, silence,

rubber stamp

*Manifactured participaiton

From the framework, we can observe four dynamics of participation in CMC meetings
within CCs.

1. Mobilized participation: Participation can be considered mobilized, high-stakes,
or High-Interest in cases such as human resource management, such as teacher
selection. At this time, participation peaks; members attend voluntarily and
debate intensely because the outcomes yield tangible local capital, influence,
patronage, or ideological alignment.

2. Manufactured participation: concerns the "Quorum Crisis”. It takes place in
academic, pedagogical, or non-public concern agendas. In such a situation, the
minimum required number of presences is challenging. Participation drops

below the institutional baseline because the issues lack immediate political or
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public salience; getting members to physically attend becomes a logistical
challenge. Participation here is artificial, sustained only through chasing
members to meet legal quorums.

3. Silent/Deceptive participation: Silent/Deceptive participation occurs when the
meeting is purely educational; during a meeting, only a few vocal members
dominate the floor while the majority remain passive. This silence is a mix of a
lack of technical expertise and an absence of personal or political stakes.

4. Structural barriers to authentic participation: A hidden mechanism that actively
suppresses people from participating is a critical aspect of participation. It has
been a deliberate structural exclusion or gatekeeping. In this participation, key
persons are bypassed in favor of wider stakeholders, such as students, by
imposing certain high-stakes restrictions, not because stakeholders are
indifferent, but because their involvement would disrupt the power balances.

5. Manufactured consensus in participation: This reveals how agendas are
manipulated and consensus developed. When the campus chief and chairperson
iron out disagreements before the meeting starts, the formal meeting becomes a
performance. The "readymade agenda" turns authentic democratic participation
into administrative obedience. The decision has already happened; the CMC is
just giving it a legal stamp.

Assessing community participation based on Arnstein’s 'Ladder of Participation’
Based on information from key informants who participated in the CMC
meeting, the assessment of participation has also been made using Arnstein’s Ladder of

Participation framework.
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Table 4

Assessing participation

Agenda Item Level on the Actual Power Dynamic

participation ladder

Teacher Selection/  Partnership / Placation High stakeholder power,

Politics bargaining, and fierce negotiation

Educational Issues  Informing / Members are present but largely
Consulting/Tokenism passive listeners to expert staff.

Pre-aligned Manipulation / Therapy Participation is engineered purely

Readymade to rubber-stamp executive

Agendas decisions.

By examining the information and Table 4, we can argue that when CMC issues
offer a lower level of local political capital (such as standard educational issues), the
degree of participation declines to "Tokenism', relying on executive pressure just to
secure a quorum. However, when an issue threatens or feeds local power and patronage,
such as hiring a teacher, the committee rapidly climbs the ladder to demand a
partnership in power. This shifting baseline justifies that participation in the CCs is
determined by a mix of personal expertise and localized stakes.

If certain members of the committee attend the meeting with outside influence,
and decisions are taken based on political sharing, it can be considered non-participation
rather than the genuine one in which the powerholders 'teach’ and 'cure’ other
participants (Arnstein, 1975). There are situations, as informed by the students, where
the participants are not involved, but they are "informed of the decision”, and they allow
them to hear. They can also raise their voices in the meeting, but their voices are not
reflected in the decision; this is what Arnstein calls 'informing' and ‘consultation’ and, in
a single term, ‘tokenism'. In other situations, such as collaborating with certain
institutions, purchasing equipment, or construction, participants are free to opine,

partner, decide, and withdraw from the decision. They often act in ways that emphasize
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“sharing” and “working together” to make decisions, as noted by Gray in 1989
(Nishimura, 2017). Even some power is delegated to a particular member of the
committee to table the decision, depending on their expertise. This is the highest level of
participation, called ‘citizen control’ with 'partnership' and ‘delegation’ of power in
Arnstein's words. In essence, participation and its level analyzed from the perspective of
Sherry Arnstein’s “A ladder of citizen participation”; the level of participation varies
across agenda items rather than with the sequential and individualistic nature of
expression.
Findings and Conclusion

As a locally structured community institution, the community of the community
college is an issue of discussion and worth studying the community representation at the
level of common citizens and beneficiaries. Such colleges are understood as a local
property (cultural property) of the community established based on the 'local need and
access of the time' for higher education. The communities, as expressed by the
informants, include students and parents, individual donors, teachers, the community of
schools, governmental and non-governmental organizations, consumers of the forest,
the tax office, and the UGC. From the document study followed by the key informant
interview, two-layered representations- senate/assembly and Campus Management
Committee (CMC) could be known, in which the first is the legislative and the second
the executive, in which the donor domination is higher than the academic ones due to
their obligations of donor dependency and the lack of government funding to the CCs
agencies. At the same time, the students' representation is not found mandatory within
the CCs and across the higher education institutions in Nepal. Some colleges provide
student representation, whereas others avoid it. In some colleges, students are
represented in both the governing bodies, whereas in others, the provision is to be
represented only in the senate, not in the CMC. This is the structural denial as well as

the functional reality of the community, since the binding policies are not specifically
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guiding the colleges; rather, this is being denied even in the government's current
policy. Despite the two levels of representation, variation is found among the colleges,
including the inclusion and exclusion of students and the specification of inclusion
criteria (e.g., gender and caste).

Based on the operational realities of Nepali community colleges, institutional
governance is characterized by uneven stakeholder participation in CMC meetings.
Participation fluctuates based on individual stakeholders, local political capital, and elite
gatekeeping by key committee members. These dynamics reveal that participation is not
a stable institutional metric but an opportunistic resource that ranges from highly
mobilized to barely noticeable in terms of the agenda of their concern. It has also been
observed in the participation that authentic democratic governance is arguably
undermined by information irregularities and strategic exclusion. Sometimes, the
members (such as students during teacher recruitment) are intentionally locked out, and
sometimes the backroom political alignments make participation "readymade," reducing
the participation to rubber-stamp.
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Abstract
This study was carried out to explore the diversity of butterflies in Sukuna Community
Forest, Morang, Nepal. Surveys were conducted from January to June 2025 (60 survey
days) using the Pollard walk method along three 500 m line transects. We recorded 489
individuals from 31 species, 24 genera, and five families. The family Nymphalidae was
dominant with 18 species and 297 individuals, while Hesperiidae was the least
represented with one species and three individuals. Ecological indicators such as the
Shannon-Weaver Index (H = 3.18), Pielou's evenness (E = 0.92), and Margalef's index
(D = 4.84) revealed that the Sukuna community forest provides favourable habitat
conditions, supporting high butterfly richness and abundance.
Keywords: Ecological indices, Entomofauna, Lepidoptera, Species richness,
community forest
Introduction

Butterflies are the most attractive, colourful insects belonging to the order
Lepidoptera and suborder Rhopalocera (Durairaj & Shina, 2015), having
recognizable taxonomic traits, including two pairs of scaled wings, a coiled
proboscis, clubbed antennae, and four sequential life stages: egg, larva, pupa, and
adult (Bhardwaj et al., 2012; Lodh & Agarwala, 2016). They serve as pollinators
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and environmental indicators of terrestrial ecosystems because they are sensitive to
environmental changes, floral resource availability, and climate change (Parmesan
et al., 1999; Sharma & Sharma, 2021; Tiple et al., 2007). Habitat components, such
as canopy cover, wind speed and direction, vegetation types, and temperature,
influence butterfly richness and abundance (KC, 2023). Butterflies are also sensitive
to microhabitat conditions; warm and humid habitats generally support greater
butterfly diversity by providing favourable conditions for feeding, breeding and
thermoregulation (Bonebrake et al., 2010). Butterfly habitat deterioration, climate
change, and overuse of pesticides contribute to the decline of butterfly populations
(Smith, 1994).

Although several studies in mid-mountain areas of Nepal (Prajapati et al.,
2000); protected areas and natural habitats, including Koshi Tappu Wildlife Reserve
(Khanal, 2005), eastern Siwalik hill (Bhusal & Khanal, 2008), sacred forests in the
Kathmandu Valley (Shrestha et al., 2018), eastern lowlands (Tamang et al., 2019)
have documented butterfly diversity. Despite the ecological importance of
butterflies, baseline data in community forest ecosystems remain scarce due to
limited research.

Sukuna community forest supports diverse vegetation and habitat types in
the lowland Terai of eastern Nepal, making it a suitable site for butterfly diversity
and establishing baseline data. The findings from this study will provide the present
status of the butterflies, which is crucial information to the Community Forest User
Groups (CFUGS) regarding the ecological significance of butterflies and their
habitats. This study, therefore, aimed to assess the present status of butterfly
diversity in the Sukuna community forest area.

Material and Methods
Study area

The present study was carried out in Sukuna Community Forest, Morang, Nepal,

which is part of the Charkose Jhadi and has a tropical climate. It lies 26°40'54" to
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26°42'15" N, and 87°18'56" to 87°20'37" E, at an elevation of 154 m above sea level.
The total forest area covers 297.08 hectares, including Block A (156.30 hectares), Block
B (133.56 hectares), and a wetland (7.22 hectares).

The study area has a rich mix of broadleaf trees, shrubs, and grasses managed by
community forest user groups (CFUGS), offering ideal habitats for butterflies. The study
area is primarily dominated by Sal (Shorea robusta), Asana (Terminalia alata), Karma
(Adina cordifolia), Kumbhi (Cochlospermum regiosum), Khayar (Acacia catechu),
Jamun (Syzygium cumini), Tatari (Dillenia pentagyna), Bot Dhayaro (Lagerstroemia
parviflora), Hallude (Lannea coromandelica), Lati Karm (Hymenodictyon excelsum),
and fruit trees such as Litchi (Litchi chinensis), Mango (Mangifera indica), Amla
(Phyllanthus emblica), and Tamarind (Tamarindus indica). Additionally, in the study
area, the invasive alien plant species Lantana camara, Chromolaena odorata, and
Mikania micrantha are also present.

Figure 1
Map of the study area
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Data collection and species identification

Butterfly surveys were carried out over a period of six months from January to
June 2025, during which 10 survey days were covered in a month (60 survey days),
using the Pollard walk method (Pollard, 1977). Three survey transects were established,
each measuring 500 m in length. The surveys were conducted on both sides of each
transect, covering up to 10 m, walking at a consistent slow pace between 10:00 AM and
2:00 PM on sunny days, when they are highly active. Butterflies were caught using a
sweep net, photographed with a Samsung Galaxy A32 smartphone (Model: SM-
A325F/DS), and were then released unharmed. Species were identified using the
Illustrated Checklist of Nepal's Butterflies and Butterflies of Nepal (Smith, 2011).
Species identification was based on external morphological characters, including wing
colour, wing pattern, spots, bands, eyespots, venation, and body size. Butterfly
abundance was recorded through direct observation and manual counting, ensuring that
each individual was counted only once to minimize the sampling error.
Data analysis

Data analysis was conducted using Microsoft Excel (2010). Three diversity
indices were calculated.

Shannon-Weaver Diversity Index (H"): Species diversity was calculated using
the Shannon-Weaver Diversity Index (H) (Shannon & Weaver, 1949).

H' = -Zi=1 Pi x InPi where, T denotes the total sum, In is the natural logarithm, and Pi is
the proportion of individuals of the i species (n/N)
Pielou’s Evenness (E): Species evenness (Pielou, 1969) was calculated using the

following formula.
B
E = In(s) where, H' is the Shannon-Weaver Diversity Index and S is the number of

species.
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Margalef’s Richness Index (D): It measures species richness based on species
abundance (Margalef, 1958).

5-1
D =mn(~) where, S is the number of species and N is the number of individuals.

Results and Discussion

The present study documented a total of 489 butterflies, representing 31 species
and 24 genera under five families (Appendix ). Among the five families, Nymphalidae
was the dominant with 18 species, followed by Pieridae with six species, Lycaenidae
with four, Papilionidae with two, and least by the family Hesperiidae with a single
species (Figure 2).
Figure 2
Butterfly composition at family, genus, and species levels in the study area
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is the most diverse and dominant (Koneri & Nangoy, 2019; Sharma & Paudel, 2021;
Neupane & Miya, 2021; Roy et al., 2022; Oli et al., 2023; Gupta & Kumar, 2024) due to
their active flight capacity (Raut & Pendharkar, 2010), high dispersal ability (Dudley &
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Adler, 1996), and rapid adaptation to environmental conditions (Jiggins et al., 1996).
The dominance of Nymphalidae was also likely supported by the abundant nectar
sources such as Lantana camara, Mangifera indica; a warm and humid microclimate
and heterogeneous forest habitats, which provided suitable habitats for feeding and
breeding. The present study documented the lowest species richness of the family
Hesperiidae, which is consistent with previous studies (Koirala et al., 2020; Dar et al.,
2022; Oli et al., 2023; Gupta & Kumar, 2024) due to their dependency on specific
environmental conditions for survival (Siewert et al., 2014).

Among the 489 butterfly individuals recorded, the family Nymphalidae was
dominant, representing 297 individuals (60.74%). It was followed by Pieridae with 118
individuals (24.13%), Lycaenidae with 45 individuals (9.20%), and Papilionidae with
26 individuals (5.32%), while Hesperiidae was the least abundant, with only three
individuals (0.61%) (Figure 3).

Figure 3

Butterfly abundance across different families
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The highest abundance was shown by the family Nymphalidae; consistent with
the findings of Hailay et al. (2022), because of their high adaptability and ability to
inhabit diverse habitats, including grasslands and disturbed forest areas (Ojianwuna &
Akpan, 2021). The lowest abundance of the family Hesperiidae is similar to previous
studies (Hailay et al., 2022; Gupta & Kumar, 2024), due to a lack of specific host plants
and limited dispersal ability (Kehimkar, 2008).

In this study, the Shannon-Weaver Diversity Index (H") was 3.18, suggesting
that butterfly diversity was relatively high (Fernando et al., 1998), indicating favourable
environmental conditions in the Sukuna community forest, providing suitable habitats
and food resources for various species. Pielou's evenness index (E) was 0.92, which is
close to 1, indicating a balanced butterfly community ecosystem. This result indicates
that individuals were distributed relatively evenly across species, with no species
showing clear dominance. The Margalef's Richness Index (D) was found to be 4.84,
showing moderate species richness (Hussain et al., 2012), which reflects favourable
intermediate habitat conditions for butterflies.

Conclusions

The present study revealed that the Sukuna community forest provides a suitable
and ecologically balanced habitat that supports a highly diverse butterfly community. In
this study; the families Nymphalidae and Hesperiidae were the most abundant and least
abundant respectively. These findings provide baseline information for future butterfly
monitoring and conservation in the study area.
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Appendix |

Table 1: Butterfly species documented in the study area

S.N. | Scientific name Author & Common name Abundance
Year
Family: Hesperiidae
1 | lambrix salsala Moore, 1866 | Chestnut Bob 3
Family: Lycaenidae
2 | Acytolepis puspa Horsfield, Common Hedge Blue 11
1828
3 | Castalius rosimon Fabricius, Common Pierrot 7
1775
4 | Jamides celeno Cramer, 1775 | Common Cerulean 16
5 | Poritia hewitsoni Moore, 1866 | Common Gem 11
Family: Nymphalidae
6 | Danaus chrysippus Linnaeus, Plain Tiger 12
1758
7 | Elymnias Linnaeus, Common Palmfly 3
hypermnestra 1763
8 | Euploea core Cramer, 1780 | Common Indian Crow 23
9 | Euploea mulciber Cramer, 1777 | Striped Blue Crow 5
10 | Junonia almana Linnaeus, Peacock Pansy 13
1758
11 | Junonia altites Linnaeus, Grey Pansy 14
1763
12 | Junonia hierta Fabricius, Yellow Pansy 8
1798
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13 | Junonia iphita Cramer, 1779 | Chocolate Pansy 12
14 | Junonia lemonias Linnaeus, Lemon pansy 13
1758
15 | Melanitis leda Linnaeus, Common Evening 28
1758 Brown
16 | Mycalesis mineus Linnaeus, Dark-brand Bushbrown 25
1758
17 | Neptis clinia Moore, 1872 | Clinia Sailer 11
18 | Neptis hylas Linnaeus, Common Sailer 10
1758
19 | Orsotriaena medus Fabricius, Jungle Brown 10
1775
20 | Pantoporia hordonia | Stoll, 1790 Common Lascar 9
21 | Vanessa indica Herbst, 1794 Indian Red Admiral 4
22 | Ypthima baldus Fabricius, Common Five-Ring 66
1775
23 | Ypthima huebneri Kirby, 1871 Common Four-Ring 31
Family: Papilionidae
24 | Pachliopta Fabricius, Common Rose 18
aristolochiae 1775
25 | Papilio demoleus Linnaeus, Lime Butterfly 8
1758
Family: Pieridae
26 | Catopsilia pomona Fabricius, Common Emigrant 11
1775
27 | Delias descombesi Boisduval, Redspot Jezabel 5
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1836

28 | Eurema hecabe Linnaeus, Common Grass Yellow 12
1758

29 | Leptosia nina Fabricius, Psyche 20
1793

30 | Pieris canidia Linnaeus, Indian Cabbage White 32
1768

31 | Pontia daplidice Linnaeus, Bath White 38
1758
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Appendix Il: Photographic records of butterfly species documented in the study area

Family: Hesperiidae
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Family: Nymphalidae
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Abstract
Co-operatives are voluntary organizations established to fulfill the common interest of
their members. The issue of women’s empowerment has been studied by scholars since
the twentieth century. Though the Nepal Government has given special rights to women
in the constitution against discrimination in any case, women are equal to men. But it
was confined mainly to papers, while the majority of women were essentially
powerless. The paper studied 100 women co-operative members from different co-
operatives in Sundarharaincha ward number one of Morang district, Nepal, using a
closed-ended questionnaire. The study was analyzed with both descriptive and simple
statistical techniques. The sample was collected through convenience sampling to
investigate the economic empowerment of women members in co-operatives. The study
found that co-operatives support women's economic empowerment, thereby enhancing

the economic welfare of their members.
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Introduction

A cooperative is a group of people who voluntarily unite to achieve common
economic, social, and cultural needs, wants, and goals through a business who jointly
owned and managed democratically. Co-operatives are established to address markets
where monopolies exist (Novkovic, 2022). Despite considerable advances in many
fields, women, especially in developing countries, still face significant challenges in
accessing economic opportunities and resources. But being part of a cooperative can
help surmount these obstacles: co-ops are organizations in which every member owns a
share and has an equal say; they typically promote cooperation, which has historically
proven an effective way to achieve mutual growth (Birchall, 2003).

Empowerment means enhancing individuals' belief in their ability and
strengthening employees' self- confidence and competence (Conger & Kanungo, 1988).
Women's empowerment refers to the process of developing women's power in life
decisions and in their participation in family matters, work, and social life (Richardson,
2018). Economic empowerment of women refers to access to and control over income,
education, jobs, assets, and productive activities, which enhances decision-making
ability by reducing inequality (Duflo, 2012). The issue of ‘women empowerment’ has
become a central point in the programs and activities of the United Nations and other
Government and Non-Government Organizations. Subsequently, it has also become a
major concern of social scientists, politicians, bureaucrats, and researchers. But there is
no unanimity among scholars on the meaning of the term "empowerment". Various
scholars have sought to define the term from their respective perspectives. The term
empowerment has different meanings in different socio-cultural, economic, and political
contexts. An exploration of local terms associated with empowerment around the world

often yields a wide range of definitions. These terms include self-strength, self-control,
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self-power, self-reliance, personal choice, the ability to fight for one’s rights,
independence, decision-making power, freedom, etc. These definitions are embedded in
local value systems and beliefs. Empowerment has both intrinsic and instrumental
value. The most common use of the term "empowerment” refers to increasing the power
of a low-power group so that it more nearly equals that of a high-power group (Bhadra,
2001).

Cooperatives play a significant role by enabling the pooling of resources and the
sharing of risks among members, an approach that can be particularly helpful for
women. This is because women are often found wanting in access to financial services,
education, and markets, which the strategy could easily address. According to Majurin
(2012), women stand to gain various benefits from participating in cooperatives. They
include increased income, which leads to improved financial stability and ultimately an
elevated social status. All these advantages help steer a broader socio-economic
development wave towards individuals, their families, and local communities.

An important way cooperatives help women financially is by providing financial
services such as credit, savings, and insurance. These services are required for women
to initiate and develop income-generating activities for their families; this, in turn, leads
to higher household wealth. Grameen Bank, a cooperative in Bangladesh, was created
by Yunus (2007). Microloans from Grameen Bank have enabled millions of women to
start small businesses and become financially independent. In addition to financial
services, cooperatives provide training and capacity-building opportunities to help
women increase their skills and knowledge. Leadership skills, entrepreneurship,
agricultural practices, and financial literacy are just a few of the many topics covered in
those programs. This type of preparation helps increase women's employability and

productivity and provides them with the confidence and ability to take on leadership
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roles in their community projects, thereby facilitating their access to these projects
(ILO, 2016).

. Women in cooperatives can collectively advocate for the recognition of their
rights, promote collective action against gender inequality, participate in decision-
making processes, challenge traditional gender norms, and pursue greater gender
equality. For example, independent studies by Kumar & Mahadevan (2014) show that
women in cooperatives have greater voice in household and public community
decisions, stronger public status, and greater economic independence. In terms of
cooperative inputs to community development, a further significant area for impact
from women’s participation in cooperatives is community development in the form of
cooperative investments and community investments in local public goods, such as
clean water, health care facilities, education facilities, and so on (Wanyama et al, 2008).

Cooperative membership offers enormous benefits, but as a woman, | encounter
many challenges in fully realizing its potential. Cultural constraints, gender biases and
other factors may inhibit women’s participation and leadership in co-operatives.
Women’s mobility and decision-making authority are often limited by broader social
norms, resulting in women’s exclusion from cooperative activities. Access to important
resources such as land, capital and technology is still a serious problem for many
women (Agarwal, 2010).

These issues point to the need to strengthen legal mechanisms to guarantee
women’s rights to join and lead cooperatives. Barriers can be overcome and their
investment increased through measures that support orientation in cooperatives and
prepare women for training and capacity building. Building more solidarity among
women’s formations can also help to strengthen the role of women in the cooperative

movement (International Cooperative Alliance, 2017)
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The research therefore discussed the complex impact of women’s economic
participation through membership in the cooperative enterprises. This looks at the effect
of these factors on gender equality, community development, increased household
income and elevated social class status via the stated contributions. By analyzing
contextual analyses and observational data, this study aims to show the specific capacity
of cooperatives to engage women and achieve a rational financial utopia (UN Women,
2020).

This study will add to an in-depth analysis on how cooperative models can be
enhanced to support women’s economic empowerment and improve the socioeconomic
fabric of communities. The study aims to inform policymakers, development
practitioners, and cooperative leaders on best practices and strategies for encouraging
women’s economic contributions through cooperative frameworks. It highlights
successful examples and identifies areas for improvement. The main objective of the
study is to study the economic empowerment of women members in co-operatives.

Co-operatives play an important role in the economic empowerment of women,
by giving them the opportunity to engage in economic activities that lead to their
independence and overall empowerment. Co-operatives provide women with an
organized opportunity to earn income from activities such as agriculture, handicrafts,
retail and services (Birchall, 2003). Many of these activities are often more feasible and
profitable within the cooperative due to pooling of resources, sharing of knowledge and
collective bargaining power. In the agrarian sector, women in cooperatives have access
to better farming inputs, such as seeds, fertilizers, and implements, which improve their
efficiency. Chagwiza et al. (2016) reported increases in both farm women's income and
yields among members of the agricultural cooperative in Ethiopia. They could benefit
from economies of scale, access to training on the latest farming techniques, and receive

better market prices through the cooperatives' framework.
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Another area where women derive considerable financial benefit is through
cooperatives for artisans and handicrafts. Many of these cooperatives provide training in
skills development, product design, and marketing to their participating women, as a
2016 1LO study elaborates. The economic empowerment of women refers to the
capacity of women to participate in, contribute to, and benefit from economic activities
in ways that recognize their value and dignity, acknowledge their contributions, and
support the equitable distribution of economic resources, as articulated by UN Women
in 2020.

Cooperatives economically empower women by providing them with access to
financial services they would otherwise be denied in the traditional banking system.
Majurin (2012) points out that women in cooperatives have access to credit, savings and
insurance, which are crucial to start-ups and business expansion. Such access to
financial services will make women less vulnerable to economic shocks and more able
to invest in productive activities.

In Bangladesh, Baruah (2018) found that women who participate in cooperatives
experience greater economic empowerment because they have better access to credit
and training. Women reported that their income increased and their financial
management skills improved, leading to increased confidence in making economic
decisions. Overall, these cooperative models helped in collective savings and credit
schemes which were essential in supporting women’s entrepreneurial activities.

Cooperatives also provide an enabling environment for women to build business
skills beyond financial services. Cooperatives run training programs to improve
women’s financial literacy, entrepreneurship and vocational skills. These programs
increase women’s employability and ability to take up leadership roles in communities
and in businesses. The economic empowerment of women is best elaborated by case

studies of several cooperatives on this issue. Millions of women have been empowered
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with this cooperative model under SEWA in India (Baruah et al., 2022). Through its
daily savings scheme, which offers training and access to financial services and
markets, the organization equips its members to improve their livelihoods and attain
economic independence.

In Kenya, the Kenya Women Holding Cooperative has played a very important
role in empowering women through microfinance services and business training. In
relation, a study by Fakoya, van der Waldt, and de Jager (2016) found that women in
the cooperative demonstrated improved business skills, increased participation in
economic activities, and higher incomes. By focusing on financial literacy and
entrepreneurship, women have been able to start and sustain their businesses, which
contribute to local economic development.

Despite the many benefits, several challenges limit women's ability to fully
enjoy cooperative membership. Culture and gender biases can affect women's
participation and leadership in cooperatives. Agarwal (2010) strengthens the argument
by pointing out that, in most settings, women are denied cultural norms and biases that
limit their mobility and decision-making roles, thereby affecting their direct
participation in cooperative activities.

There are quite a few alternative ways of facing these challenges. But beyond
these, the legal frameworks need to be improved to secure women's equal rights to
cooperative membership and leadership. Policies that support gender equality in
cooperatives, coupled with targeted training and capacity-building programs, will help
address skill gaps for women and increase their participation. Support for women's
networks and alliances can further strengthen their voices and increase their influence
within the cooperative movement. This study examines the role of cooperatives in
promoting women’s economic empowerment and provides insights to support strategies

for enhancing women’s economic participation and well-being.
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Methods and Materials

The basic information on the cooperatives of Sundarharaincha was obtained
from the cooperative unit at the municipality office in Biratchowk, Morang. In
Sundarharaincha municipality, a total of 85 cooperatives are registered, of which 73 are
functioning (Sahakari Jhalak, 2077). Among them, there are six cooperatives in
Sundarharaincha ward one. In this sampling, we selected six cooperatives in ward one
using convenience sampling. The number of female members of cooperatives in
Sundarharaincha ward one was 786. The sample size was 100. Women and cooperators
were selected based on available resources and time, using convenience sampling. The
collected data were analyzed using both descriptive and statistical techniques. There are
three major parameters, each with five questions, and each question uses a three-point
Likert scale. The data were used to create simple frequency tables and descriptive
statistics. The age distribution of the women was as follows: 76 percent were in the 30-
50 age group, 13 percent were under 30, and 11 percent were over 50. The educational
status of the women showed that 37 percent had completed secondary education, 31
percent had attained a bachelor’s degree, and 32 percent were categorized as literate. In
this way, 92 percent of women were married, whereas only eight percent were
unmarried. 55 percent of the women members had been members of cooperatives for
more than five years, 19 percent had participated for one to three years, 18 percent for
three to five years, and only eight percent had been members for less than one year.

Results and Discussion

Results

The data collected from the field survey of female cooperative members are

presented and analyzed in the following tables. Respondents were the women's co-
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operatives of Sundarharaincha municipality, ward one. The brief profiles of the
cooperative involvement are described below.
Table 1
Relation Between Involvement in Co-operatives and Personal Contribution Towards
Members (In: Increasing, Co: Constant, De: Decreasing)

Les Les Les One One One Thre Thre Thre Mor Mor Mor

S S S to to to eto eto eto e e e
tha tha tha Thre Thre Thre Five Five Five than than than
n n n e e e year year year five five @ five
one one one year year year S S S year | year | year
yea yea yea S S S S S S

r r r

In. Co De In. Co. De. In. Co. De. In. Co. De.

Personal 5 3 0 13 5 1 8 10 O 26 29 O
income

Economic 6 2 0 13 6 0 11 7 0 41 14 0
contributio

n

Improveme 5 1 2 11 7 1 11 5 2 36 17 2
nt in living

standard

Diversify 2 4 2 8 9 2 6 9 3 10 30 15
income

Overall 6 1 1 11 4 4 8 4 6 19 29 7
financial

stability

The analysis of cooperative tenure and members' contributions showed positive results.
Among 100 women from six cooperatives, longer involvement correlated with greater
contributions. Increased involvement led to higher personal income, improved living

standards, diversified income, and enhanced overall financial capacity.
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Table 2
Relation Between Reason for Joining and Financial Contribution Towards Members

Finan Finan Finan Savi Savi Savi Loan Loan Loan Busines Busines Busines

cial cial cial ng ng ng availa availa availa s S S
supp supp supp facil facil facil bility bility bility develop develop develop
ort ort ort ity ity ity ment ment ment
H.In.In. Co. H. In. Co. H.In. In. Co. H.In. In. Co.
In.

Acce 8 6 5 13 18 2 12 6 4 13 9 4

ss to

loan

Abilit 4 10 5 12 19 2 5 17 0 13 11 2

y to

save

Utiliz 1 16 2 10 21 2 5 17 0 9 17 0

e

finan

cial

servi

ce

Finan 3 13 3 9 21 3 7 13 2 9 14 3

cial

litera

cy

Abilit 3 12 4 11 19 3 4 13 5 7 16 3

y to

inves

t

The relationship between the reasons for joining and cooperative financial contributions
was satisfactory. Financial support and savings services grew significantly, while access
to loans and business growth improved only marginally. Some members complained

about the financial support, explaining that their expectations were not met.
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Table 3

163

The Relation Between Duration of Involvement and Its Contribution Towards Members

through Skill Development

On On On One One One Thr Thr Thr Mo Mo Mo
e e e to to to ee ee ee re re re
yea yea yea Thr Thr Thr to to to tha tha tha
r r r ee ee ee Five Five Five n n n
Le Le Le year year year year year year five five five
S SS SS S S S S S S yea yea Yyea
rs rs rs

Hi. In. Co H In. Co. H In. Co H In. Co
In. In. In. In.

Quality 3 5 0 9 7 3 4 14 0 17 25 13

and

Relevanc

e of

Training

Increase 1 5 2 8 9 2 8 10 0 13 36 6

Knowled

ge and

Skill

Participat 2 4 2 9 7 3 6 7 5 13 32 10

ion

Training

Worksho

p

Develop 0 7 1 5 13 1 6 11 1 16 31 8

New

Business

Skills

Develop 2 5 1 14 3 2 8 2 8 34 4 17

the New

Business
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One study on cooperative membership duration and contributions found that a
longer tenure is associated with greater benefits. No quality training, no workshop
opportunities, no business skills development for the new members. Longer
membership meant access to different training and business skills development, but still
around 50% did not have access to skills and knowledge to develop their businesses.
Discussions

Based on the study's findings, the cooperatives have greatly contributed to the
economic empowerment of women in Sundarharaincha Municipality, Morang. As the
findings in Table 1 show, women who had stayed longer in cooperatives achieved
higher personal incomes, greater economic contributions, better living conditions,
greater income diversification, and overall economic stability. The results confirm the
cooperative theory, which holds that through collective action, members gain access to
resources and share risks, resulting in improved economic outcomes. Birchall (2003)
noted that cooperatives offer women an organized opportunity to participate in
productive economic activities and improve their livelihoods through resource sharing.
In addition, Duflo (2012) highlighted that women's economic empowerment occurs
when they gain greater access to income opportunities and productive resources.

Moreover, the study shows that membership duration is positively related to
economic gains. Women who have been members of cooperatives for more than five
years showed higher rates of financial gains compared to newer members. From this
finding, it can be argued that the advantages of cooperative participation grow over
time. In the same way, Chagwiza, Muradian, and Ruben (2016) also found that
participants who had been members of agricultural cooperatives for long periods in
Ethiopia were significantly more productive and earned more income than non-
participants, due to constant access to cooperative services, training, and bargaining

power. Additionally, Yunus (2007) argues that sustained participation in cooperatives
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and microfinance institutions helps women build their assets and become economically
independent.

The rise in quality of life among the study participants also validates the
contribution of cooperatives to improving household welfare. Respondents have
reported improvements in their standard of living through their participation in the
cooperatives, indicating that economic empowerment extends beyond income
generation. This finding is consistent with Majurin (2012), who found that women's
participation in cooperatives improves household welfare through increased income and
savings. Barua (2018) also found that cooperatives in Bangladesh improve women's
economic status and their standard of living.

The results in Table 2 indicate that financial assistance, savings opportunities,
loans, and opportunities to develop business ventures were the main reasons for joining
cooperatives. Most respondents reported positive changes in their capabilities in saving,
obtaining loans, and using financial services. These results clearly support Majurin's
(2012) claim that savings, credit, and insurance are the primary economic gains for
women from cooperatives. Cooperatives serve as alternative financial institutions for
women who often have difficulty accessing traditional banks. Financial services of
cooperatives contribute to financial inclusion and reduction of women's economic
vulnerability through access to credit and savings facilities.

It is important to note that the benefits of savings facilities in this research are
especially valuable because savings are an essential basis for economic security and
investment. Saving regularly makes women more resilient to economic changes and
allows them to invest in productive endeavors. Economic empowerment refers to an
increase in women's financial autonomy and their ability to make economic decisions
independently, according to Richardson (2018). Hence, the improvement in

respondents’ saving practices indicates another component of economic empowerment.
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Finally, it can be assumed that thanks to the loans of the cooperatives women
became more able to invest and to engage in entrepreneurial activities. Women said
their ability to participate in economic activities and to invest in economic activities
increased after they became members of cooperatives. The study results support Yunus’
(2007) evidence that women with access to microloans can establish a small business,
earn an income, and improve their socioeconomic status. UN Women (2020) pointed
out that access to financial assets is one of the most effective ways of women's
economic empowerment.

As seen in Table 3 above, cooperatives play an important role in women's
empowerment through training and skill development. Women with a long period of
membership had more opportunities for training programs and to learn new skills in
running businesses. This is consistent with the International Labor Organization (2016),
which states that cooperatives empower women economically through vocational
training, entrepreneurship training, leadership development, and financial literacy
programs. These training sessions will enable women to become more productive, more
knowledgeable about how to start a business, more employable, and hence
economically empowered.

This link between the opportunity for training and empowerment may also be
analyzed from the perspective of the empowerment theory advanced by Conger and
Kanungo (1988). In their study, empowerment refers to the process by which
individuals acquire knowledge, competence, and confidence to influence decisions that
affect their lives. With the knowledge gained through training and skill development
opportunities offered by cooperatives, women have become more confident and
competent in engaging in economic activities.

However, some shortcomings exist in the cooperative approach as well.

Although long-term members of the cooperatives benefited from training and business
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development, many new members lacked these opportunities. In other words, there are
some inequalities in the provision of cooperative services among its members. The same
problem was discussed by Agarwal (2010), who argued that structural impediments and
institutional inequalities make it harder for women to access production resources,
information, and leadership roles. Hence, cooperatives need to provide new members
with equal opportunities to receive proper training and develop their capacity.

Another valuable finding is that, despite improvements in income levels and
financial stability, income diversification remained low. Although cooperatives
successfully improved savings and credit services, their impact on entrepreneurial
diversification seems to be smaller. The conclusion is consistent with the results of
research by Fakoya, van der Waldt, and de Jager (2016), which found that cooperatives
help women achieve financial inclusion; however, more efforts are necessary to sustain
business growth and diversify income.

Another reason for the strong results obtained in the present research could be
the educational background of the respondents. All the respondents were literate, and
many had secondary or higher education. Educated women are better placed to access
financial services, understand cooperative programmes and make decisions in organised
settings. Kumar and Mahadevan (2014) also found the same and reported that educated
female members of cooperatives feel more confident, have higher bargaining power and
participate in decision making at both household and community levels.

The study shows that apart from economic empowerment, cooperatives are
associated with social empowerment. Financial well-being boosts women’s self-
confidence, they are able to participate in household decision-making and their social
status in the community is raised. The results therefore support Bhadra’s (2001)

suggestion that empowerment is a process where marginalised people start to have more
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control over their lives and decisions. The same idea was elaborated by UN Women
(2020).

The research findings therefore support that cooperatives are effective
institutions for poverty reduction, social inclusion and development as found in other
studies. Wanyama, Develtere and Pollet (2008) observed that cooperatives have a big
role in poverty reduction and development through collective actions and resource
mobilisation. Likewise, Novkovic (2022) asserted that cooperatives enable inclusive
and transformative development by providing marginalised groups with opportunities to
participate in economic activities. From the current study, there is no question that
cooperatives have a positive role in women economic empowerment by improving
access to finance and skills development for participation in economic activities.

Conclusion

The study revealed that the cooperatives have played a positive role in the
economic empowerment of women in Sundarharaincha Municipality, Morang. The
women participants enhanced their income, living standards, lifestyle, economic status,
savings behaviour, financial stability and access to financial services. The results have
demonstrated that the extent of involvement increases the advantage of cooperative
membership, highlighting the significance of continued participation in cooperative
activities. But there are still challenges in income diversification, in the promotion of
entrepreneurship, in access to training and in the participation of women in leadership.
Cooperatives are therefore working to strengthen capacity-building activities, to provide
more flexible financial services, to support women-owned businesses and to ensure
better representation of women in leadership and decision-making. Such measures
would further reinforce the role of cooperatives in the promotion of women’s economic
empowerment and local socio-economic development. There have been positive

developments, but challenges remain in terms of income diversification,
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entrepreneurship, access to training and women’s participation in leadership positions.
Hence cooperatives need to enhance capacity building programs, offer flexible financial
services, support women owned enterprises and make sure women have more
representation in leadership and decision-making positions. These measures will help to
increase the contribution of cooperatives to the promotion of women’s economic
independence and local development of the socio-economic.
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Abstract
The traditional method of classroom-based learning has experienced significant change
towards technology-based approaches. In the current study, digital learning strategies
and technologies used by the undergraduate students of Sukuna Multiple Campus in
Nepal have been explored. Using quantitative survey design, a total of 100 participants
were randomly sampled across different majors within the institution. Results have
revealed a higher inclination for hybrid learning strategies that include synchronous and
asynchronous approaches (74%). In the specific digital learning strategies, LMS-based
instructions (mean = 3.76) and collaborative learning (mean = 3.42) were the most used,
whereas gamification strategy was the least preferred one. In terms of infrastructure,
Google Classroom was found as the predominant LMS (98%), Zoom was the most
prevalent one in video conferencing (84%), and Facebook Messenger was the most
popular tool for collaborative academic discussions (76%). Further, YouTube (91%) has
become the most prevalent tool for academic video content, and ChatGPT (97%) had

attained universal adoption among the students using Al technologies for their academic
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needs. More than half of the respondents (86%) have clearly expressed preference for
free and open-source tools over paid ones due to budgetary constraints.

Keywords: E-learning, community campus, Methodology, digital learning tools

Introduction

The Integration of technology into the education system has changed the
traditional educational practice throughout the world. Nowadays electronics media and
internet platform are used to delivered the educational content to learners. This method
of learning is referred by technology-enhanced learning (Wheeler, 2012), distance
learning (Wheeler, 2012), digital learning (Basak et al., 2018), mobile learning (Basak
et al., 2018), internet learning, networked learning (Alfiriani et al., 2021), tele-learning,
distributed learning, virtual learning, and computer-assisted learning. E-learning uses
electronic or digital technologies with the support of internet connections, and
encompasses learning experiences that use different varieties of online education, such
as online courses, virtual classrooms, digital educational materials, and interactive
learning platform (Wheeler, 2012). E-learning is now integral part for delivering
education and training due to its ability to meet modern demand of accessibility,
flexibility, and efficiency. While developed countries have made significant progress
towards implementing online learning models, the reality on the ground at Nepal's
Sukuna Multiple Campus looks quite different. Community and public campuses
throughout Nepal are experiencing problems with implementing e-learning in part due
to deficiency in digital infrastructure, ICT literacy, and resources (Giri, 2021).

In context of Nepal, COVID-19 pandemic made educators and students adopt e-
learning, forcing the traditional classroom teaching and learning to digital platform.
Globally, after the spread of COVID-19 pandemic, the educational system was
disrupted worldwide, with more than 1.5 billion students and learners affected by
educational institutions closure (UNESCO, 2020). To overcome the crisis, many
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countries in the world promoted e-learning to deliver the education (Aslam & Sonkar,
2021). Therefore, different tools and techniques for e-learning ensured the continuity of
learning and were promoted through immediate interaction and collaboration. During
this difficult time, educational platforms rapidly shifted from offline to online
classrooms. Ultimately, COVID-19 pandemic accelerated the adaptation of online
learning making it dominant trend in education worldwide (Chatterjee & Chakraborty,
2020). The countries that were far behind in the implementation of e-learning started
impletion in education sector. Educational institutions and the Ministry of Education
responded by adopting platforms like Zoom and Google Classroom and broadcasting
lessons via TV and radio (UNICEF Nepal, 2020).

Students on public campuses today are depending more and more on digital
resources for their education due to the easy access to the internet and the affordable
pricing of smartphones. Though students on public campuses frequently encounter
difficulties like irregular internet access, lack of institutional support, and inadequate
digital literacy (Giri, 2021). So, due to problem with infrastructure in campus students
still rely on the free or paid e-learning platform for taking the education. Tools like
YouTube, Moodle, Google Classroom and mobile applications are used by students for
educational purposes (Pangeni, 2016). This growing use of digital tools reflects a shift
in learning culture, where students take ownership of their learning experience even in
the absence of fully developed institutional systems (Sapkota, 2020).

While a lot of research has been done on e-learning in context of developed
countries but very little local research has been done on how students in Sukuna
Multiple Campus are using e-learning tools and techniques. By investigating the
methodology and tools that students are habituated with, educators can understand their
learning preferences, identify existing gap in delivering the content and design an
instructional strategy that align with their existing practices for deeper engagement and
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growth. This study aims to close that gap finding the methodologies and tools student
are currently using, how they are using them, and the difficulties they encounter.

By concentrating on the real-world experiences of students on public campuses,
this study will produce information that can guide future training initiatives, policy
decisions, and investments in digital infrastructure, guaranteeing that e-learning
develops into a useful and inclusive component of Nepal's educational system.
Additionally, the results will assist educational institutions in determining which
methodologies are working and which need further support, ultimately contributing to a
more efficient and effective digital learning environment in Nepal.

Previous studies have mainly concentrated on infrastructural problems such as
lack of infrastructure, poor internet access, and lack of institutional effort. Research is
needed on how students in public campuses, contrary to these caveats, are
autonomously adopting, modifying, and using e-learning tools. Without it, educators
and administrators will not have the kind of evidence that could inform decisions
regarding the establishment of support systems, modes of instructional delivery, or
training programs—a complementing factor to what students actually do. Such a gap
becomes extremely significant in an era in which digital learning has become one of the
essential areas of higher education. The specific objectives of this study are as follows:

i. To identify e-learning methodologies adopted by the students of Sukuna
Multiple Campus.
ii. To identify different types of e-learning tools and software adopted by the
students of Sukuna Multiple Campus.
The research question of the study is as follows:
i. What are the different types of e-learning methodologies adopted by the students
of Sukuna Multiple Campus?
ii. What are the most commonly used e-learning tools across different categories?
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The results of this study will yield practical, evidence-based and data-driven insights

for policymakers, educators, and administrators who wish to improve the integration

of e-learning in Nepal’s public higher education sector. By aligning institutional

strategies and actions with the preferences of students, public campuses will

increase access to education, engagement in courses, and ultimately learning

outcomes for students.
This section presents a review of various theoretical literature relevant to the study.
E-Learning Methodologies

E-learning has become an important way of education delivery, providing
number of approaches to enhance teaching and learning. By providing flexible learning
methodologies, mainly through synchronous and asynchronous approaches, e-learning
has revolutionized education. According to Food and Agriculture Organization (FAO,
2021) there exist two approaches of e-learning i.e. synchronous and asynchronous.
Asynchronous is characterized by learning that can be studied at any time, learners can
access materials or communicate through emails, discussion boards, and wikis.
Conversely, synchronous communication refers to learning interactions conducted in
real time, with all participating learners and instructors present at the same scheduled
moment and can occur when live sessions are scheduled. Examples of synchronous
communication include audio and video conferencing, live lectures, webinars and
virtual classroom. Several communication tools are available that can be used by
facilitators, instructors, and learners to collaborate. Oye et al. (2012) recommended
three different methodology asynchronous, asynchronous and blended mode and
suggests the blended which is the combination of synchronous and asynchronous mode
as best methodology for anytime and anywhere learning. The learning environment are
usually asynchronous with discussion, assessment and assignments and controlled
through synchronous tools.
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Learning management systems (LMS) combine synchronous and asynchronous
tools within one platform and are essential for the successful execution of flexible and
blended e-learning settings. According to Furgon et al (2023) LMS can be classified as
commercial and open source and based on access platforms as web-based and
application-based. LMS provides a wide range of features, including content
management, assessment tools, discussion boards, and student tracking, facilitating e-
learning experiences. The LMS having features to store educational materials,
communication and feedback systems promotes learner independence. The claim that
integrating both learning modalities promotes greater accessibility and engagement is
supported by this support structure. Examining this role, it’s clear LMSs are essential to
any modern e-learning ecosystem since they are not only delivery tools but also
strategic facilitators of pedagogical innovation.

Adopting the flipped classroom approach as a novel method in online education
promotes active learning and fosters a learner-centered environment. Santos & Serpa
(2020) studied the flipped classroom model, which rebuild the primitive teaching
sequence. It initiates with autonomous student work and culminating in the application
of knowledge with proper teacher guidance. Focusing on active learning, this method
enables students to participate directly in the creation of knowledge. It aids in gaining
subject expertise and transferable skills that are essential for coping with problem of the
21st century. According to Bergmann & Sams (2023) under the flipped classroom
model, activities, discussions, and problem-solving take place in class while students are
exposed to material at home through readings and videos. Flipped classes use a variety
of tools, such as online discussion boards, interactive simulations, and video lectures
and promotes the creation of dynamic and attractive learning environments.

Collaborative e-learning is a methodology that fosters critical 21st-century skills
like communication, collaboration, and critical thinking by fusing the ideas of
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collaborative learning with digital technology. According to Sthal er al. (2014) through
online platforms, collaborative e-learning enables students to collaborate while they

are in different locations. Regardless of where they are physically located, it uses digital
tools to help students interact, cooperate, and work together intellectually. Learning
outcomes may be improved by encouraging critical thinking, active participation, and
the exchange of different viewpoints. Given this, | believe that collaborative e-

learning enhances learning outcomes while simultaneously developing the social

and cognitive abilities required for students to thrive in a world that is becoming

more digitally dependent and interconnected.

Al-powered e-learning technologies are changing the way we learn by making it
more personalized and interactive. Al-powered e-learning tools, such as ChatGPT
allows conversation in in real-time, instant feedback and solve complex concepts.
According to Khaldi et al. (2023) Al improves the educational experience by
incorporating features such as automatic grading, feedback mechanisms, text-to-speech,
speech-to-text, and advanced search capabilities, greatly enhancing accessibility and the
overall learning journey. Reflecting on this, addition of Al into e-learning not only
enhance efficiency but also transforms the educational process making it more student
centered, insight based, and accessible to border population of learners.

Microlearning is a highly effective e-learning methodology that uses small
content, focused segments that help learners to retain information more efficiently.
According to Giurgiu (2017) microlearning breaks complex topics into small-sized,
manageable content, which supports better understanding and longtime memorizing.
Microlearning blended with asynchronous learning allows student to access and revisit
the content time and again from their own place (FAO, 2021). Similarly, microlearning
can be integrated with the LMS and promotes the personalized learning tracking and
customizing modules based on the learner performance (2023). Microlearning is
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trending due to the learning methodology that responds effectively to the evolving to
complement the needs of modern learners that aids being focused, engaging and flexible
educational experiences.

E-Learning Tools and Software

Oye et al. (2012) highlighted curriculum tools, digital library tools and
knowledge representation tools as major e-learning tools. Curriculum tools encompass
instructional resources including curriculum design framework and online quizzes with
automated grading features. Administration tools focus on function like file
management authentication, and authorization. And lastly the student tools include
browsing class material tools, collaboration and sharing tools, learning progress
scheduling and tracking tools, self-testing and evaluating and WebCT and Blackboard
tools. Digital library tools provide the platform to find the right information from large
amount of digital content. Similarly, knowledge representation tools visually review,
capture, or develop knowledge.

E-learning is supported by researchers, and the COVID-19 pandemic sparked a
trend toward e-learning combined with traditional methods. Ali et al. (2023) carried
out experimental research to determine the effects of blended learning and e-learning.
Similar to this, studies on e-learning platforms and tools propose various kinds
according to classification.

Dearmer (2023) classified e-learning tools into six types: authoring tools, video
conferencing tools, LMS, assessment tools, interactive tools and content libraries.
Teachers can create structured course materials using authoring tools, multimedia, and
templates, and synchronous interaction through live lectures and discussions is
supported by video conferencing tools. LMS platforms are essential to digital education
because they deliver content, track progress, and host assessments, all of which manage
the entire learning process. Assessment tools offer tests, quizzes, and automated
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grading, which decrease the workload for instructors and provides instant feedback.
Content libraries act as stores of reusable and flexible educational resources, and
interactive tools like gamification and simulations increase learner motivation. When
taken as a whole, these categories show that meaningful use of tools is just as important
to successful digital learning as their accessibility.

According to Leporini et al. (2023) video conferencing tools aids multiple
people from various physical locations, to connect and work together virtually. They
help in sharing text, audio, video and presentations over the internet in real time. Some
of the most popular video conferencing tools used for e-learning are Zoom, Google
Meet, and MS Teams

Social media provides an accessible means of obtaining information with
minimal commands. E-learning has been propelled on a trajectory through the use of
social media platforms that serve educational and professional learning in better ways.
Social media tools such as Twitter, YouTube, Facebook, LinkedIn and WhatsApp, have
been tools frequently used by students (Ahamad et al., 2023).

The achievement of Al based solution in teaching learning like chatgpt is clearly
a sign for to adopt. Al powered eLearning have created engaging and personalized
learning experiences. According to Arora (2014) Al tools are applications that use Al
algorithms to carry out a particular task and solve problems. Some popular Al tools are
ChatGPT, DALL-E, Midjourney, Sythesia, Copilot, Fliki Al, Alli Al. The features of Al
based products such as automatic grading and feedback system, text to speech and
speech to text which have supplanted conventional models, have improved accessibility,
and offered smarter search capabilities (Philip, 2023).

Governmental Plan and Policy Of E-Learning

According to Nepal's IT policy (Nepal Government, 2016), the fusion of ICT

into the education system is a strategy to improve pedagogy and thereby improve
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learning efficiency and to improve educational outcomes and equitable access to
education and training facilities. It aims at the deployment of ICT in universities,
colleges, and schools across all grades and also human resource development needs to
be given priority by building institutional capacity for conducting ICT-related programs.
The policy also stresses setting up affordable, innovative, and easily accessible ICT
access points to facilitate e-learning activities, as well as promoting R&D for the
development of e-learning tools and platforms. Similarly, Digital Nepal Framework
(DNF) (Nepal Government, 2019) had the objective of integrating ICT in education at
all levels for improving quality, access, and equity, while creating a digitally-literate
workforce with necessary skills to meet present and future market demand. The DNF
gives importance to the development of e-learning platforms, digital content, smart
classrooms, digital libraries, and learning management systems (LMS), and the support
to open and distance learning (ODL).
Research Gap

While the global literature on e-learning is extensive, there is limited empirical
research on how students in Sukuna Multiple Campus independently adopt and adapt to
e-learning methodologies and tools. This study provides a localized perspective,
examining actual usage patterns and preferences in a resource-limited academic

environment. The conceptual framework of this article is

Identification of e-learming methodologies
amd tools employved by the students of the
commmumity carmpras.

Dahal (2026). E-learning Tools and . . .



Academic Journal of Sukuna - AJoS, 6(1), 2026, ISSN 2594-3138 (Print) 182

Methods and Materials

The study is based on quantitative survey design to examine the e-learning
methodology and tools adopted by students of Sukuna Multiple Campus. The target
population was all the Bachelor student of Sukuna Multiple campus from educational
program Business Administration, Information Communication Technology in
Education (BICTE) and Business Studies. A sample of 100 students were selected
randomly from different faculty.

A structured, close-ended questionnaire was designed based on literature review,
research findings and study objectives to collect the data form the respondent. The
structured and close-ended questionnaire was put into an online form with the help of
Google Forms and then distributed to students via student communication platforms,
including social media pages dedicated to particular courses and other digital means of
communication managed by the faculty. Secondary sources included academic journals,
reports, conference proceedings and government policy documents. To ensure
instrument validity, the questionnaire was peer-reviewed by experts, and a pilot test was
conducted with five students to check clarity, understanding and decrease time required
to complete the questioner. Feedback from the pilot resulted in implementing question
with less use of technical word and translation of question in Nepali.

In terms of ethics, institutional permission was obtained from the campus
administration, and mandatory digital informed consent was secured from all voluntary,
participants before data collection. Data from Google Forms were exported into
Microsoft Excel for cleaning and preliminary analysis. The results were presented in
tabular form and descriptive statistics such as frequencies, percentages and means were
calculated to summarize student responses. The study is based on the following

delimitations:
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i.  The study was conducted on Sukuna Multiple Campus and may not reflect all
public higher education institutes in Nepal.

ii.  Only students with internet access and experience utilizing online survey
software were involved, so students who were less digitally literate did not take
part.

iii.  The study focused on student usage of e-learning tools and practices, not what
higher education institutes may provide, or whether faculty have adopted the
tools and practices.

Result and Discussion
Demographic Information
Table 1

Participant Demographic

Title Number/Percentage
Gender

Female 61

Male 39

Total 100
Educational Program

BBA 68

BICTE 20

BBS 12

Total 100

Table 1 shows demographics information of research, indicating 39% of male
student and 61% of female student. Majority of student were enrolled in BBA (68%)
program, followed by BICTE (20%) and BBS (12%).
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E-learning Methodologies Employed by Students

The objective of the research was to find the e-learning methodology adopted by the
students of Sukuna Multiple Campus following data and description support this aim.
Learning Preference of Students

Table 2

Learning Preference of Students

Learning Preference Percentage
Traditional classroom-based learning 6
Modern E-learning 20
Hybrid of Traditional & Modern E-learning 74
Total 100

Table 2 shows the students learning preference of the students only 6% them
prefer traditional classroom-based pedagogy system, 20 % prefer e-learning and 74%
prefer hybrid of traditional and modern e-learning. This aligns with Qi & Tian (2011)
who found hybrid pedagogy popular due its ability to transform the primitive education
classroom based educational system to a structured, transformed, planned, interactive,
flexible and easily accessible digital learning platform. This indicates hybrid approach
not only creates diverse learning style but also helps in self-paced learning with real
time classroom discussion.
Use of E-learning Methodologies

Students in Sukuna Multiple Campus tend to use asynchronous e-learning

methods more frequently than synchronous methods.
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Table 3
Use of E-learning Methodology

Methodology Never Rarely Occasionally Frequently Very

Frequently Mean
Asynchronous 3 22 24 40 11 3.34
Synchronous 1 22 42 23 12 3.23
Grand Mean 3.28

According to Table 3, e-learning methods include synchronous and
asynchronous learning. Eleven percent of students practiced asynchronous learning very
frequently, 40% frequently, 24% occasionally, 22% rarely, and 3% never. The mean
score of 3.34 suggests a clear preference for the flexibility asynchronous learning
provides. In regard to synchronous learning, 12% of the students used it very frequently,
23% frequently. It was used occasionally by 42% of the students, 22% used it rarely,
and 1% never used this learning method as indicated by the mean score of 3.23. This
implies that synchronous learning was appreciated, but it was not as useful as
asynchronous learning. At an overall grand mean score of 3.28, it is evident that
students are engaged more on asynchronous learning. This reinforces the fact that
students prefer asynchronous class over synchronous ones and participate more in

asynchronous classes.
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Preference of E-learning Methodologies.
Table 4

Preference of E-learning Methodology

E-Learning Methodology Percentage
Synchronous 10
Asynchronous 29
Hybrid of Synchronous & Asynchronous 61
Total 100

Table 4 presents the preferences of students on e-learning methodologies. The
data show that the 61% of students preferred a hybrid approach that combines both
synchronous and asynchronous learning. Similarly, asynchronous learning was chosen
by 29% of respondents and only 10% of the students preferred synchronous learning.
These results align with recent findings by Paul & Jefferson (2019) who found that 58%
of university students preferred hybrid models due to their flexibility in balancing active
learning activities and self-paced study, while 25-30% preferred asynchronous formats
due to increased autonomy.

This shows that hybrid with the features of both the synchronous and
asynchronous are the must preferred by the student of Sukuna Multiple Campus. The
findings resemble to those of Paul & Jefferson (2019) who found out that college
learners prefer hybrid models due to their flexible nature brought about by self-paced
resources as well as live interactions. This is also corroborated by the claims of Giri
(2021) regarding structural limitations which make it highly impractical for Nepalese
learners in public universities. The combination of the features means that students can
enjoy the advantages of the flexibility of self-paced learning with the opportunity for

real-time interaction, guidance, and feedback from instructors.
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Methodology of E-learning Used
Majority of students in Sukuna Multiple Campus has adopted LMS based and
collaborative learning for day-to-day learning purpose.

Table 5
Methodology of E-learning Used
Methodology 1 2 3 4 5 Total Score Mean(M)

Flipped Classroom 10 22 35 26 7 298 2.98

Adaptive learning 8 22 25 36 9 316 3.16

Gamification learning 30 37 15 14 3 222 2.22

Collaborative learning 5 14 28 40 13 342 3.42

Microlearning 13 23 20 40 4 299 2.99

LMS based Learning 4 11 24 27 34 376 3.76
Grand Mean 3.08

(1 =Never, 2 =Rarely, 3=0ccasionally, 4=Frequently, 5 =Very Frequently)

Table 5 represents the analysis of e-learning methodologies adopted by student
based on Likert scale responses. The scale was designed to capture the frequency of use
where 1 indicated never, 2 indicates rarely, 3 indicates occasionally, 4 indicates
frequently and 5 indicates very frequently.

The mean score for the flipped classroom is 2.98, which is slightly below the
grand mean of 3.08, demonstrates comparatively lower preference of flipped classroom
by students of Sukuna Multiple Campus. The finding aligns with Pokhrel et al. (2025)
who concluded flipped classroom methodology had improved performance in the rural
schools but did not show significant impact in city's schools, which indicates students
were receptive to the flipped methodology most likely because of contextual factors and

previous exposure. Similarly, Shrestha et al. (2016) found that when introducing flipped
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classrooms to the students had a difficult time due to technology barriers and then issues
of traditional teaching, which helps frame student comfort and preferences.

Adaptive Learning had mean score of 3.16, the score being higher than the grand
mean of 3.08, indicating that adaptive learning is popular among students in Nepalese
public colleges. This preference coincides with international research about adaptive
systems. Dziuban et al. (2018) stated that adaptive learning platforms analyze the
performance of learners and customize instruction based on content most needed by the
learner to improve motivation and persistence with learning activities. Similarly, Plooy
et al. (2024) found that adaptive technologies keep learners engaged by rewarding them
with timely feedback and creating a pathway customized to the capability of the
students.

Gamification learning appeared the least popular. The mean score of 2.22 was way
below the grand mean and highlighted the limited use of this method in the context
under examination. On the other hand, collaborative learning seemed to be the most
preferred with a mean score of 3.42, it ranked second in popularity, just behind LMS-
based learning. According to Scager et al. (2015), collaborative learning enhancing the
learning experience through teamwork and shared knowledge and renounced for its
interactive nature. This methodology increases the sense of working with community
and solving problem collaboratively making it highly effective in e-learning
environments.

Microlearning deserved a moderate level of engagement with the mean score
2.99 shows that microlearning has seen steady but not great adoption yet. LMS learning
found the number one methodology with microlearning having less adoption compared
to it of 3.76 was the highest, showing that LMS platforms form the backbone of e-
learning in public colleges. According to Emmamoge et al. (2023) LMS platforms
encourage active student engagement by promoting concept through interactive tools
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like quizzes, discussion forum and multimedia resources. This feature helps student
focus their academic goals by providing structured, self- regulated learning, self- critical
thinking enhancing learning environment.
LMS received the most widespread acceptance as these offered organization of course
materials; and added interactive elements for student directed study while students
mostly use collaborative learning particularly in team-based development and problem-
solving contexts. In relation to adaptive learning, there were positive perceptions based
on the personal engagement and motivation. The participants expressed moderate
adaptation of both flipped classroom and micro-learning methods due to little
technological affordances and familiarity. Though gamification is one of the trending
methodologies of e-learning it is less adopted by the students of Sukuna Multiple
Campus. Though, innovative approaches like microlearning and gamification have great
pedagogical potential, they are not adopted by the students this condition can be
improved by awareness, education, and infrastructure support.
E-learning Tools Employed by Students

As the primary objective of the research was to find the e-learning tools adopted
by the students of the public college the following data and description support this aim.
LMS Tools for E-learning

Google Classroom is the most widely adopted LMS tool among students of

Sukuna Multiple Campus, while the use of other tools remains relatively low.
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Table 6
Use of LMS Tools for E-learning
LMS Tool Number /Percentage

Google Classroom 98
Moodle 7
Canvas 25
Blackboard 17
E-school 8
Veda 7
mySecondTeacher 17
Vurilo 3
Other Software 24
No Any 2

Table 6 shows the use of different Learning Management System (LMS) tools
for e-learning. The findings reveal that Google Classroom was the most popular
platform, with 98% students reporting using it. It is popular mainly because it is free to
access, simple to use, and well-integrated with widely-used Google applications.
Canvas (25) and Blackboard (17) came after, and they continued to have modest
adoption compared to Google Classroom. Local and alternative tools, like my Second
Teacher (17), E-school (8), Veda (7), and Vurilo (3), were found less adopted, a hint of
limited institutional or student engagement with these platforms. But Moodle was used
by 7 students only, though it remains the famous open-source system worldwide. Oddly,
24 respondents identified other types of software. Generally, the result shows that LMS

tools are almost fully adopted, with Google Classroom leading conspicuously.
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Social Media Tools for E-learning

Majority of student of Sukuna Multiple Campus use Youtube and Facebook as
social media tools to support their learning.
Table 7

Use of Social Media Tools for E-learning

Social Media Tools Number/Percentage
Facebook 61
YouTube 91
LinkedIn 19
Coursera 7
Skill Share 3
Tik Tok 14
Twitter 11
Pininterest 17
Other Software 34

Source: Field Survey, 2024 AD
It appears from e-learning on social media tools that YouTube (91%) and Facebook
(61%) are the most widely adopted among learners, whereas apps such as LinkedIn
(19%), TikTok (14%), Pinterest (17%), Twitter (11%), Coursera (7%), and Skillshare
(3%) exhibit relatively limited usage. Further, 34% of students reported using “other
software,” which may include some form of collaborative tools, such as Zoom,
Microsoft Teams, or Google Classroom. The prominence being given to YouTube
supports its claimed status as the top video-based tutorial and educational content
platform. This result resembles with findings by Moghavvemi et al. (2018) stating that
YouTube is considered an equally viable self-learning tool owing to its ease of
availability, materials diversity, and multimodal presentation. On the other hand,
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Facebook is the second most popular platform, consistent with evidence from Liu
(2009) who found Facebook to be among the most used social media tools for e-
learning due to its facilitation of peer interaction, discussion groups, and content
sharing. There seems to be a limited focus on the professional or specialized platforms
as LinkedlIn, Coursera, and Skillshare.
Content Creation Tools

Students heavily rely on popular content creation tools like MS Office and
Google Workspace, while the use of other e-learning authoring tools is minimum.
Table 8

Use of Content Creation Tools

Content Creation tools No. of Student/percentage
MS Office 89
Google Workspace 38
Acrticulate Storyline 360 3
Elucidat 1
WPS Office 26
Ispring Suite 2
Easy Generator 4
Other Tools 12
No Any 4

Knowledge Sharing Tools
Study shows that the majority of students on Sukuna Multiple Campus use LMS

as knowledge-sharing tools.
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Table 9
Use of Knowledge Sharing Tools
Knowledge Sharing Tools No. of Students/Percentage

Content Management System 12

File Sharing Platform 48

LMS 76

Video Sharing Platform 33

Message sharing platform 63

Other Tools 3

No Any 10

When it comes to the use of knowledge sharing tools, LMSs were utilized by
76% students-the most used system-for organizing, distributing, and communicating
within the e-learning environment; message-sharing platforms are the second with 63%
students. This is in line with Al-Busaidi & Al-Shihi (2011) who emphasized that LMSs
have an important role in support of structured knowledge sharing, collaboration among
learners, and monitoring through a medium of instruction. In the meanwhile, the others
reviewed showed that message sharing platforms tend to provide for people instant
communication and collaboration, whether formal or informal, among learners Sobaih
et al. (2020). File-sharing platforms were favored by 48% students, while 33% students
preferred video-sharing platforms, indicating a fairly widespread use of multimedia
sources and collaborative repositories to exchange learning resources. Content
management systems (12%) students and other tools (3%) students were rarely used;
that might have been due to the complexity of the type of tool or limited awareness of

such tools by the learners.
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Video Conferencing Tools

Zoom is the most preferred video conferencing tool for students, however
Messenger and google meet are also important in making virtual communication easier.
Table 10

Use of Video Conferencing Tools

Video Conferencing Tools No. of Students/percentage
Zoom 84
Google Meet 51
MS teams 23
Facebook Messenger 59
Skype 2
Others 10
No Any 3

Table 10 shows the video conferencing tools adopted by students of Sukuna
Multiple Campus. Zoom was the most adopted which having been used by 84% of
students. Facebook Messenger follows in popularity, with 59% of students having
reported usage, and Google Meet with 51%, showing heavy preference toward
accessible and familiar tools for online communication. Currently, MS Teams serves
23% of students, while Skype and others are hardly used at 2% and 10%, respectively.
Notably, only 3% of students reported that they do not carry out any video conferencing
activity, thus, making it apparent that a majority of students employ online
communication among themselves. These findings are consistent with Sapkota's (2020)
account of Zoom and Google Meet were emerged as most essential tools for continuity
of education during the COVID-19 pandemic, where students and instructors reported
they were highly dependable for synchronous education. Both the present study and
Sapkota’s study provide additional support for the idea that video-conferencing
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platforms, especially Zoom and Google Meet, which were used as temporary solution
during COVID-19 has emerged as the most important component digital learning
ecosystem of Nepal.

Collaborative and Interactive Tools

Table 11

Use of Collaborative and Interactive Tools

Collaborative and Interactive Tools No. of Students/percentage
Google Workspace 21
Microsoft Teams 22
Blackboard 11
Zoom 40
Facebook Messenger 76
Other Platform 8
No Any 8

According to the survey on student use of collaborative and interactive software,
Facebook Messenger tops the list at 76%, used for communication and teamwork by
students. This is followed by Zoom at 40%, Microsoft Teams at 22%, and Google
Workspace at 21%. The rest of the platforms fall below 10%, with Blackboard and
others having an 11% and 8% user rate, respectively. Simultaneously, 8% of students
indicated a lack of usage of any collaborative or interactive tools. Overall, there appears
to be a preference for platforms that are easily accessible and simple to use. This finding
resembles with the research by Pedroso et al. (2023) which justifies the common
situation and clarifies the influence of Facebook Messenger is due to its freely available

features like facilitating collaboration, easy navigation, convenience to use.
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Al Tools for E-Learning
ChatGPT is adopted most widely by student of Sukuna Multiple Campus, while
the adoption of other Al tools is very less.
Table 12
Use Al Tools for E-Learning

Al Tools No. of Students/percentage
ChatGPT 97
MS Copilot 12
Gemini 28
Character Al 15
QuillBot 20
Midjourney 7
Other Tools 15
No Any 2

The results indicate that ChatGPT is the Al tool with the highest frequency of
tool use (97%). These findings suggest that it has a significant role in personalized
learning and offering writing support. Other tools classified as lesser-used included
Gemini (28%), QuillBot (20%), Character Al (15%), and MS Copilot (12%);
Midjourney (7%) ranked last in engagement, likely reflecting its minimal potential for
direct academic use. Only 2% students reported not using any Al tools, indicating that
nearly all students used Al, likely meaning that it could be classified categorized as
universal adoption. It is clear that such a trend is consistent with the predictions made
by Kasneci et al. (2023) and Rudolph et al. (2023), who argue that LLMs are outpacing
conventional assessment procedures in higher education institutions. This is because
while it may be wise for institutions to formulate policies on how to handle the
challenge, students have fully embraced the technology.
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Purpose of Using E-learning Tools
Table 13

Purpose of Using E-learning Tools

Purpose of Using E-learning Tools

No. of Students/percentage

Take Classes

Access note, videos and other educational document
Examination

Collaboration

Other Purpose

47
68
42
45
18

Table 13 lays out the data on why people use those e-learning tools, you know.

From the survey, it turns out most students, like 68% of them, grab these tools mainly to

get their hands-on notes, videos, and all sorts of other educational stuff. Then there's

nearly half who use them for actually taking classes, that's 47%, and about the same

number, 45%, for teaming up with other students on projects or whatever. Oh and, 42%

go for exams through these things. Only 18% said something else entirely. So yeah, the

big takeaway here is students lean on e-learning tools mostly for pulling up learning

materials and making it easier to work together academically.

Method of Accessing E-learning Platform

This study highlights study on different method of accessing e-learning

platform.
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Table 14
Method of Accessing E-learning Platform

Method No. Students/percentage
Mobile Application 78
Laptop/Desktop Application 73
Website 63

The results of the survey show the most frequently used access platform is the
mobile application as 78% of the students used them most frequently. This was very
closely followed by the use of a laptop or desktop application at 73% and then the use
of web browsers at 63%. This information suggests, instead, with m-learning being so
widely adopted, that mobile learning is abundant among learners. This could be due to
the portability, flexibility, and convenience of smartphones. These findings are
consistent with Ally & Prieto-Blazquez (2014) where they noted mobile technologies
transform e-learning technologies with ease of access to educational resources
anywhere, anytime, and supporting autonomous and flexible learning. Similarly,
Crompton and Burke (2020) found areas that use mobile applications in online learning
are becoming more widespread as they offer collaborative, friendly, and context-aware
environments.

Use of Paid Software for E-learning
Table 15

Use of Paid Software for E-learning

Use of Paid Software for E-learning Frequency
Yes 14
No 86
Total 100
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Table 16 shows the use of paid or freeware software used by the student for the
e-learning and most student (86%) are not using freeware software for e-learning any
only 14% use paid e-learning software. This preference indicates the value students
place on low cost and easy access in selecting their digitally delivered resources.
Freeware platforms, including Google Classroom, Zoom (basic version), and Moodle,
provide adequate features for most learners, thus it is understandable why they are
popular. While paid platforms package access to additional features, premium content
and/or an ad-free experience, they are not generally viable for students who experience
affordability constraints, in particular students attending public colleges. Our findings
resonate with Weller (2020) that open-source and free tools will continue to affirm the
relevance of e-learning due to their scalable and inclusive functionality, particularly in
settings where resources are restricted. In the same vein, Al-Busaidi (2013) highlighted
that although paid systems offer improved institutional control and support, learners
often prefer freeware and easy access and flexibility, in particular. In summary, our
findings indicate that while freeware software is essential for providing equitable access
to e-learning, they may not always be adopted where specialized tools, or institutional
support options, are warranted.

Conclusions

The current study proves that students from Sukuna Multiple Campus are ready
and flexible enough to use the available online learning environment. At the same time,
the engagement of the students is still largely self-initiated due to lack of official
institutional support. There is an apparent gap between students' independent adoption
of new technologies and the capacity of the institution to respond to this change. The
lack of digital infrastructure, limited number of trained educators, and insufficient funds
continue to hinder the process of transition in the case of public campuses of Nepal. For
e-learning to progress beyond voluntary and informal usage to become an integral part
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of the higher education system, academic institutions should make strategic investments
into building necessary infrastructure and integrating technology into the teaching
process.
Implications for Policy and Practice

The results provide several practical suggestions for the administrators and
policymakers who want to improve their digital education framework. In particular,
policy initiatives should address the issue of equal access to digital sources while
considering the different preferences of the learners. It is essential for campus
administrators to pay attention to transforming traditional classes into ICT-based ones
and providing them with reliable broadband connections, digital boards, and projectors.
Besides, institutional administrators should create structured programs aimed at the
improvement of digital pedagogy skills and Learning Management Systems. Moreover,
it is crucial to update curricula in order to combine traditional and digital elements with
the help of targeted workshops and feedback.
Directions for Further Research

Although the current study provides information on the baseline adoption of e-
learning approaches and software, it raises many issues which can be investigated by
scholars in the future. First, future research should be based on longitudinal designs in
order to find out the influence of blended learning models on student achievements and
learning experience. In addition, further studies should examine the role of artificial
intelligence in the personalized learning process in view of the high level of Generative
Al usage observed in the current study. Lastly, the influence of the different
demographic backgrounds of the students on the effectiveness of digital tools as well as
the impact of the digital learning environment on students' mental state should be

considered in future studies.
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Abstract
This article explores the educational resilience and identity negotiation among Dhimal
students from Morang district in Nepal. There is growing attention to the educational
deprivation of indigenous communities. However, Dhimal, as an indigenous
community, and their education, how they navigate, negotiate, and perpetuate learning
despite language barriers, cultural, and economic constraints. Using narrative inquiry
based on life history interviews to explore students' lived experiences at school, at
home, and in the community, it was found that students were subjected to double
marginalization. Specifically, students faced challenges from land loss and poverty
while experiencing cultural exclusion in Nepali medium schools where Dhimal
language, history, and identity are remarkably absent. Yet, education among Dhimal
students remained strong due to family encouragement, peer support, teachers’
guidance, and a sense of responsibility for prospects. There are, however, tensions
between cultural identity and the gradual weakening of everyday practices. This article

concludes that resilience among Dhimal students is not a subjective characteristic, but a
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relational and culturally contextual process shaped by identity, family, and community
in lived experience.

Keywords: Dhimal, Indigenous Education, Language Barrier, Socioeconomic
Hardship, Identity

Introduction

Education is a fundamental component of personal growth. It is also considered
a pathway to social mobility, creating better opportunities in life. However, education is
not based on the principle of equality. Families invest in education, hoping that the next
generation can participate in the social, political, and economic spheres of life at various
levels. Educational institutions like schools are socially constructed and largely shaped
by distinctive histories, languages, and cultures, and are also embedded within the
power relations of specific cultural, social, economic, and political contexts. Scholars
have argued that schools are not merely culturally neutral institutions, but rather they
reproduce and reinforce existing social hierarchies and inequalities. Those who hold
power through knowledge and are most comfortable with the social order recognize
these institutions and legitimize the social organization (Apple, 2004; Bourdieu &
Passeron, 1977).

The educational experiences of indigenous people are mediated by the tensions
within the power-knowledge nexus as well as by contingent settings. Formal education
is often considered a means of inclusive learning. The education of indigenous people in
terms of their culture, language, history, and knowledge is often excluded and
overlooked in research across the globe. Educational structures are based on dominant
cultural codes; thus, Indigenous people are forced to navigate systems that may not
reflect the reality as they know it in their own age or culture. So, success in education is
not only about academic achievement but also about negotiation of cultural differences,
identity anxiety, and unequal power relations. These issues are closely linked to the

country’s social and political history. Nepal is a country of linguistic, ethnic, and
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cultural diversity. The formal education system, as it developed, was part of a national,
state-driven project centered on a common language and a shared curriculum, with
national culture as the focus. Education largely reflected the language, values, and
history of the majority Khas-Arya people through school (Bista, 1991; Lawoti, 2005;
Onta, 2006). Education was presented as an institution that served all the people, but it
often relied on people’s cultural values of knowledge, citizenship, and language.

For Indigenous peoples termed as “Adivasi Janajati” in Nepal, formal schooling
means going to schools that are culturally different from homes and communities where
they live. Nepali has been the most common language of instruction, and Indigenous
languages have received little recognition (Phyak, 2013). Educational programs have
also usually placed a lot of emphasis on historical and cultural explanations of
Indigenous people before and after school, as well as on their oral traditions (Onta,
2006). As a result, many Indigenous children find themselves separated from the
cultural environment of home and school.

Language is of great importance in this educational divide. Children who start
school speaking Indigenous languages need to be taught the content of their studies in
Nepali, which is not their primary language of communication (Phyak, 2013; UNESCO,
2016). Such language differences can affect participation in the classroom,
comprehension, confidence, and engagement in school. Students may not want to
participate, may be mute in classrooms, or may find it difficult to share what they know
in their home language with others. Such difficulties are often defined as deficiencies in
learning one’s own language, but more often they are simply the result of broader
educational and language policies. But educational inequality goes beyond just
language. Indigenous students may also experience subtle forms of cultural exclusion
when school curricula, teaching practices, and institutional cultures fail to recognize
their histories, identities, and knowledge traditions. Exclusion is not only about direct

discrimination; it is also about silence, absence, and non-recognition. Students go to
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school with their peers but seldom encounter their culture, language, and/or history in
the materials and practices schools provide for them. Such experiences affect students’
sense of belonging and their perception of themselves as learners.

In recent years, despite several political changes in Nepal, including
democratization, constitutional reform, and the formation of a federal republic, there are
still educational inequities among Indigenous communities. Education policies today are
largely focused on inclusion, equity, cultural diversity, and mother-tongue education.
But in many Indigenous societies, participation, completion, and access to higher
education remain very poor (CBS, 2012; Rai, 2017). Research has attributed this
disparity to poverty, geographical isolation, language barriers, and educational
resources. But while these are all important, such explanations tend to be deficit-based
and portray Indigenous people through stories of disadvantage. It is this deficit
perspective that often overlooks the strengths and agency that are present in families
and communities of the Indigenous people. They often assume that failure in education
IS expected, and success is exceptional. These views do not recognize how Indigenous
students, families and communities work to learn at the same time, despite social,
cultural and economic obstacles.

Resilience is an alternative view of it, and early resilience research often
depicted resilience as a trait or characteristic of a person. More recent research has
defined resilience as the relational and socio-ecological processes of interaction among
people, families, communities, institutions, and the broader social conditions (Masten,
2014; Ungar, 2011). Educational pathways are shaped not only by personal effort but
also by family relations and community support, cultural identity, institutions, and
structural constraints. A socio-ecological understanding of resilience is particularly
relevant to Indigenous education. Indigenous students' educational work is often
grounded in complex social, cultural, and material realities. As Ungar (2011) notes,

resilience is not merely individual perseverance but also the capacity to negotiate and
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sustain access and resources in various contexts. It involves continuous negotiation
between agency and structural constraints. The structural constraints and conditions of
resilience have to be recognized (Joseph, 2013). Dhimal, recognized as an indigenous
community, are inhabitants of the Eastern Terai region, particularly Morang and Jhapa
districts in Nepal. Agriculture, forests, river bays, or communal lands characterize the
living areas of Dhimal. The social and cultural lives of the Dhimal community are
fundamentally based on kinship networks, collective labor, sharecropping, and strong
ties of cultural practices. The use of the Dhimal language remained the effective
medium of transmitting knowledge, histories, culture, values, and tradition over
generations; however, the social, economic, political, and ecological dynamics have
rapidly transformed the condition of the Dhimal community in recent decades.

Land dispossession, environmental change, migration, and changing labor
markets have altered how people live and led to significant economic uncertainty. With
this evolving world, education has become even more important for social mobility,
jobs, and economic security. However, for many Indigenous students, the experience of
formal education is at least partly about entering institutions where Dhimal language,
culture, and ways of knowing are not fully understood. There are two dimensions of
marginalization in education. The first is linguistic and cultural marginalization:
students arrive in schools where they experience the lack of recognition of their
language and culture. The second is the economic and material insecurity that is caused
by poverty, environmental uncertainty, and limited access to resources. Educational
participation must be a challenge of cultural and economic development simultaneously.
Educational success cannot be viewed solely as a result of individual effort but must be
examined in terms of social and structural conditions. Although there has been
increasing research on educational inequalities in Nepal by Indigenous people, much of
the research has been on barriers, disadvantages, and patterns of exclusion. There is less

research on how Indigenous students understand and navigate educational challenges in
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their own lives. Indigenous students’ voices are often underrepresented in the existing
literature, and little is known about how they construct meaning in education, how they
use support systems, and how they continue learning even when they are at odds with
others.

Narrative inquiry is a useful tool to fill this gap. Narrative inquiry starts from the
view that people make sense of their lives through stories (Clandinin & Connelly,
2000). Rather than viewing experiences as things that have happened in isolation,
narrative inquiry examines how individuals connect past, present, and future
experiences through time, social connections, and place. This approach is appropriate
for Indigenous educational research as storytelling is a prominent feature of many
Indigenous knowledge traditions. Narrative inquiry helps researchers see educational
experiences not just as outcomes or events, but as lived and interpreted journeys
grounded in relationships, aspirations, identities, and social conditions. Based on this,
the present study examines the educational experiences of three Dhimal men from
Morang District who graduated from higher education and pursued professional careers
in education. Through their life stories, | want to know how resilience in education was
established, sustained, and negotiated in changing social, cultural, and economic
contexts.

The study is driven by three research questions: (1) How did linguistic and
cultural identities shape the early educational experience of participants? (2) What kinds
of support, motivation, and encouragement did they have to continue their education?
And (3) what was the way that people worked through economic, institutional, and
social barriers throughout their educational journey? In this article, | have argued that
Dhimal learners’ educational resilience does not stem solely from success in life and
academic achievement. Rather, resilience is about the interplay of relationships, cultural
identity, institutional experiences, economic reality, and personal aspirations. The

Indigenous learner stories are the center of my research, and | hope to contribute to the
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dialogue on Indigenous education, educational resilience, social justice, and educational
inequality in Nepal.
Methods and Material

This study adopted a qualitative explanatory method using a life-history
approach, viewing education not as an isolated event but as an unpredictable journey
shaped by time, memory, and environmental changes. A life-history approach allows
participants to present from within and connect their personal experiences with broader
social structures (Goodson & Sikes, 2001). Instead of measuring success by outcomes
such as degrees or employment, this analysis allows exploration of how meanings of
education, adversity and identity evolve (Goodson & Sikes, 2001). Education is not
only a matter of individual choice but is also constrained by family decisions, economic
shocks, language barriers, motivation and encouragement, and socioeconomic contexts.
Therefore, this study uncovers the interplay between individual agency and structural
constraints, and the changing dynamics of this interplay, rather than perceiving an
individual’s success or failure as merely individualistic (Ungar, 2011; Joseph, 2013).

The study was conducted in Belbari Municipality, Morang District, Nepal. This
municipality comprises most of the Dhimal population, and livelihoods are
characterized by agriculture and wage labor (CBS, 2021). Three Dhimal men were
purposively selected and interviewed. These academically sound participants were
selected but did not represent Dhimal youths to gather key information about resilience,
support systems, and ongoing identity negotiation (Unger, 2011). Pseudonyms Sanjeev,
Kedar, and Lekh were used to identify participants and ensure their privacy. These three
participants were educators and members of a specialized school in the Dhimal
communities, aged between 30 and 40 years at the time of the interview. Due to
economic deprivation, language barriers, and no regular educational access and
facilities, students’ dropouts in schools within the Dhimal community remained

remarkably high (CBS, 2021; Rai, 2017). The participants' life stories provided valuable
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insights and evidence that education continues despite frequent disruptions and
constraints.

These lived experiences of participants simply go beyond hidden statistical
interpretation of inequality in education, illuminating the relational work of staying in
an educational organization (Goodson & Sikes, 2001).

In-depth interviews were conducted using semi-structured questions in Nepali,
as is common for understanding, and lasted approximately two to three hours.
Interviews were conducted in a highly familiar context for participants, ensuring open,
undistracted conversations. Interviews incorporated questions related to participants' life
events, including early childhood education, family context, crisis and transition
periods, teachers and peers, economic constraints, and cultural and linguistic identity.
Rather than using structured questions, participants were encouraged to share their lived
experiences of educational resilience and identity negotiations, guided by the study's
key themes. This flexibility during the interview provides detailed descriptions and an
understanding of participants’ perceptions and natural interpretations (Goodson & Sikes,
2001). All interviews were recorded on an audio tape recorder with the informed
consent of participants. All recordings were transcribed verbatim, and key themes were
developed and translated into English. The participants’ tone and emotion during the
interview were considered when translating the interview recordings, rather than relying
solely on detailed description.

Thematic analysis was employed to analyze and interpret the data gathered
through interviews. Interview transcripts were closely examined through multiple
readings to grasp participants’ lived experiences. To sketch the experiences and
emotions related to schooling and language, initial coding was undertaken. These codes
were sorted to develop broader themes that address the research questions. The common
and diverse issues across participants' narratives were given special consideration.

Special attention was paid to participants' expressions of ideas and perceptions. As
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Goodson and Sikes (2001) state, silence, hesitation, and contradiction in the narratives
are considered crucial, as they indicate tensions, loss, and open struggles. During
analysis, the aim was not to reduce participants' stories to simply developing categories
and meaning. Rather, it sought to keep them firmly rooted in participants' lived
experiences. The analysis revolved around individual narratives and shared storytelling,
aimed at reconciling the distinctive nature of an individual life with the commonalities
that shaped it.

Result and Discussion
Results
Entering School: Language, Fear, and Silence

The participants’ stories varied as they entered school, reflecting uncertainty,
fear, and a strong sense of difference. The home and schools were perceived as totally
different worlds. The medium of communication at home was their mother tongue, the
Dhimal language, and they lived in their familiar social and cultural setting. On the
contrary, school became a new setting in which the Nepali language, while teaching and
learning activities remained predominant, shaped every interaction among Dhimal
students within the community.

One participant, Sanjeev, has had difficulty speaking Nepali at school since the
very beginning of the year. He responded, “I tried to speak Nepali, but the tongue would
not move properly.” Lekh reminded us of his school years and said that the Nepali
language was a major challenge for him. According to him, “I found difficulties in
understanding lessons and classroom participation was anxiety-inducing rather than
building confidence.”

Kedar was such a peer that language difficulties were closely associated with
others’ behavior. He remembered classmates making fun of his accent and
pronunciation. Though he did not mention direct exclusion, such experiences made him

reluctant to talk in class. And silence became a way of avoiding embarrassment. The
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participants repeatedly described feeling like outsiders in the classroom, even though
they were physically present. At the same time, none of the participants reported any
discrimination from teachers based on their ethnicity. Rather, their stories indicated a
much more subtle experience. School was rarely aware of their language, cultural
beliefs, and community knowledge. So, they had to learn to adapt to school expectations
without expecting the school to adapt to them.
Finding Support and Purpose

Although schooling was new and challenging, the participants gradually found
reasons to continue to participate. Early motivation came from external factors rather
than personal interest, Kedar recalled. Sanjeev, too, said comparisons with children
from other communities were so extreme that the pressure to continue school for
comparison made him feel like he had to stay and go to school. School is not merely an
academic domain but represents the community as a whole. Peers were crucial in
reducing his fear of isolation and separation and in helping him overcome it more
easily. The study revealed that students shared ideas and knowledge, notes, and
combined their studies to understand the complex lessons. This showed that the
interconnection, interdependence, and interaction among students help transform what
they perceive as an unfamiliar place into a safe and convenient place and foster a sense
of belonging. Teachers were further key sources of inspiration and support for the
students' educational career pathways. For instance, one participant, Kedar, was
particularly grateful to teachers, as they encouraged and motivated him academically
rather than intimidating him, fostering confidence and making his educational journey
more interesting. He contended that “teachers were not just instructors but people who
can support and motivate the students’ potential.” However, motivation and excitement
in the educational journey are not static but dynamic, changing over time. The study
also found that parental pressure on the students became personal aspiration and a sense

of community responsibility within Dhimal communities. In addition, very few Dhimal
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had graduated from school, and higher education remained a huge source of inspiration
and motivation for their education. Therefore, educational attainment among the Dhimal
is not seen as merely a personal achievement but also as the fulfillment of family
expectations and community emancipation.

Living with Economic Hardship

Economic and financial constraints are common factors for students as a whole
throughout their educational experiences. Dhimal students, specifically, are also
constrained by economic hardships, even in the early stages of the learning process. One
participant named Sanjeev, for example, was worried about financial insecurity. He had
a response like “since we lost family land, displaced by floods; we experienced extreme
economic hardship, education was never affordable and assured.” He added, “Threats of
failure were given when absent from school; how to go to school while basic needs
were not fulfilled.” These students also faced critical challenges and practical problems
in purchasing textbooks and instructional materials, paying examination fees, and
managing household duties and responsibilities. Academic achievement largely depends
on the household's economic context.

Family members, nevertheless, were committed to ensuring education despite
financial challenges. One participant, named Lekh, said during the interview: “My
father was supportive regarding my studies and made sacrifices for my future.” It was
found that parents saw school and learning as insurance for a secure future, and similar
narratives were found throughout. Social and economic support from family members,
relatives, neighbors, and community members was also obtained during economic
hardship and times of crisis, and they received emotional support, temporary shelter,
and practical support for their needs at the same time. Students developed their own
survival strategies after graduating from their studies. It was also found that students
had already learned resilient strategies through failures and disappointments through

educational processes. At the same time, some students work and study simultaneously
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to continue their academic journey. In essence, the challenges of failure and difficulty
are overcome by educational achievement, which usually leads to a sense of loss and
failure during life's struggles, with the help of education at a broader level.
Success and Cultural Tensions

Educational achievement is closely tied to employment opportunities. The
participants also completed their higher education and received employment
opportunities. The employment opportunities are closely connected with financial
security, social prestige, and power that were previously unavailable to many people
within the Dhimal community. However, these produce emerging stresses. For instance,
there were rapid transformations in language and culture within the family and the
community. One participant's name was Lekh, and their response was: “Nepali language
became the dominant language within the family; kids, even younger generations, used
to speak Nepali rather than their mother language, Dhimal; there are huge shifts in
language use and cultural practices in our family, even influencing our daily lives.”
Most importantly, they are proud of their identity as Dhimal, with their own language,
costumes, heritage, and history. There are strong ties and bonds within the community.
The narratives of participants, however, suggested that education remained crucial for
ongoing processes of mobility within the Dhimal Community.
Discussion

The findings of the study revealed that the resilience of Dhimal students should
not be understood merely as individual characteristics but rather as relational and
inextricably interconnected with social, cultural, and ecological contexts. The narratives
of participants highlight that educational achievement was notably shaped and
facilitated not only by personal efforts but also by family support, social capital, and
community relationships within the Dhimal community. Resilience is understood
through sociological and ecological frameworks that interpret positive adaptation as a

manifestation of relationships and resources rather than solely of personality (Ungar,
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2011; Masten, 2014). Strikingly, language was seen as fundamental to the learning
processes. The lived experiences of participants on early school experiences showed
that linguistic differences impact both learning and social participation and belonging.
Previous research has indicated that the experiences of indigenous learners in schools
are linguistically and socially challenging environments in which dominant languages
prevail (Phyak, 2013). The participants’ fear and hesitation revealed that language is not
only a tool for instruction but also a sense of inclusion and exclusion. The findings
suggest the role of social networks and relationships in maintaining educational
involvement. Family members, peers, and teachers were key to academic endeavors in
schools. Research on resilience suggests that social networks, support, and relationships
serve as protective factors in coping with adversity and challenges (Masten, 2014).
Therefore, academic achievement is not a product of individual effort based on self-
dedication alone but also of the networks of support, sacrifices, and motivation from
both family and community.

The findings of the study also indicate that access to education is often
constrained by financial constraints, poverty, and economic disadvantage in indigenous
education, particularly in Nepal (Rai, 2017). Poverty is not a unique event or hurdle. It
creates uncertainty, difficulties, and disruption in education. Nevertheless, the
participants’ narratives showed that educational persistence relied on the collective
efforts of individual, family, and community networks and relations. The results are
particularly relevant to social inclusion and access to equal educational opportunities. It
was found that participants’ experiences included indirect discrimination. Language,
culture, and history were missing from school life. The exclusion of students is not only
a matter of discrimination but also a matter of non-recognition within the Dhimal
community. This study contends that the current discourse on indigenous education
states that cultural absence can impact belonging, identity, and educational experience.

Therefore, the findings showed a complex association between educational success and
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cultural continuity. According to participants' life stories, educational mobility is often
associated with adaptation to dominant linguistic and cultural norms. Education is
crucial for cultural norms, but also causes the loss of the native Dhimal language. These
tensions create discourse in indigenous education about inclusion and assimilation.
However, educational success is not only about academic performance but also about
cultural identity and continuity.

This study contends that the educational resilience of an indigenous community
such as the Dhimal community is relational, culturally embedded, and driven by both
opportunities and constraints. Resilience is not just about overcoming adversity but also
about negotiating identity, maintaining a sense of belonging, and fostering opportunities
through educational systems that often overlook the realities of indigenous
communities. Finally, the study suggests that educational attainment should be assessed
not only by academic performance but also by implications for cultural identity and
continuity.

Conclusion and Implications

The article illuminates that educational resilience among Dhimal students is not
merely the product of individual struggle and instantaneous but reproduced through the
constant negotiation, adaptation, and social support embedded within social, cultural,
and economic contexts. Students within the Dhimal community experienced double
alienation in school as language, culture, and knowledge were unacknowledged.
Educational achievement remained crucial for mobility and resilience, even as they
lived in poverty, displacement, and hazardous conditions. The study demonstrated that
the school itself was not a neutral institution. Students possessed linguistic and cultural
characteristics from home but were rarely acknowledged in formal education. The
predominance of the Nepali language in schools and classrooms posed challenges to
students’ participation, confidence, and sense of belonging. Parents, peers, relatives,

teachers, and the community provide emotional and financial support in times of crisis.
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Eventually, students also developed their own survival strategies by using educational
attainment and also treated failure and challenges as learning opportunities. The study
also explored the tensions between educational opportunities and cultural continuity,
highlighting the educational and cultural mobility of the Dhimal community while
raising concerns about the extinction of language, culture, and historical and cultural
practices. Therefore, mobility within the Dhimal community is characterized by
continuous negotiation between community involvement in predominant educational
structures and existing cultural identity and community life.

In essence, the educational resilience of Dhimal students is relational and
embedded within social, economic, and cultural contexts. Understanding resilience is
not simply about overcoming adversity but also about negotiating identities and
belonging and creating space through education. There is still a lack of cultural
sensitivity in recognizing indigenous languages and knowledge in both educational
policy and practice, and in teaching and learning processes at the classroom and school
levels. Indigenous languages and culture should be recognized and valued in the school
curriculum so that students can relate local knowledge and languages to school and
promote meaningful and inclusive education.

This study underscores the urgent need for additional economic and institutional
support, such as school meals, scholarships, and emergency practical needs, which is
imperative for students from indigenous communities like Dhimal in times of
uncertainty and for reducing the risk of economic vulnerability. Teacher training
programs should be further developed to prepare teachers to teach in culturally and
linguistically diverse classrooms, so they use culturally sensitive teaching methods to
provide continuous support and motivation for students.
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Abstract

There has been a fast expansion of local grocery stores, which provide a variety of products for
customers. Normally, such local grocery stores are owned or managed by a family and operate
within a certain area. The main purpose of the research will be to find out customers’ attitudes
towards local groceries in Sundarharaincha. This is a descriptive type of research. The total
population of the research includes all customers that come to the local grocery store. Simple
random sampling technique has been used for selecting samples, which include 40 customers
selected according to their age and gender. For data analysis, descriptive statistics will be used,
which includes mean, standard deviation and percentage analysis, along with rank correlation.
The result of this analysis suggests positive customer attitudes and satisfaction with the product
quality, price, variety, store location, and service provided by the local grocery store. So, the
local grocery store has maintained a good reputation due to its quality, pricing, and service. The
analysis of Spearman’s rank correlation shows a weak negative correlation between the actual
and ideal ranks derived from theory. Different customers have different attitudes, perceptions,
and levels of satisfaction towards local grocery stores. Understanding these differences and
providing the service customers need is vital to the survival and growth of local grocery stores.

Keywords: Customer Attitude, Local, Grocery, Satisfaction
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Introduction

Attitudes are often long-term judgments about people and objects, along with the
emotional reactions they evoke. Personal ideas, convictions, and opinions about other people and
things can also be expressed by attitudes. Simply put, a consumer is a person who consumes
goods and services, spends money to obtain them, and uses them to satisfy their own needs is a
customer. The local grocery store is a small-scale retail outlet that offers a wide selection of fresh
produce, household essentials, and specialty items to meet the diverse demands and tastes of
consumers (Blake et al., 2010).

According to Perner (n.d.), consumer attitude is essentially a combination of a consumer's
beliefs, emotions, and inclinations toward a particular object in the marketing context. Attitude
encompasses conduct, character, disposition, thoughts, and behavior patterns. It can have a
positive or negative aspect and significantly impacts product purchases (Noel, 2009; Khan,
2012). Morris and Buller (2003) stated that local refers to products produced, processed, and
retailed within a small geographic area. Attitudes are formed through experience and learning;
attitudes influence buying behavior (Kotler & Keller, 2009). Consumer attitudes toward a firm
and its products greatly influence the firm's success or failure. The retail industry in Nepal is
experiencing significant changes, with the emergence of organized retail and the dominance of
unorganized players, such as Kirana stores.

The Theory of Planned Behavior (TPB) is a late-1980s psychological theory developed
by Icek Ajzen. TPB postulates that human behavior is a function of three fundamental factors:
attitudes, subjective norms, and perceived behavioral control. Attitudes reflect an individual's
opinions about a behavior, based on personal values and previous experience. Subjective norms
concern social pressures to perform or not perform a behavior based on what others expect and
believe. Perceived behavioral control is a factor that influences an individual's intention to
perform a behavior. The core components of the Theory of Planned Behavior TPB) by Ajzen
(1991) are:

Attitude (A): TPB describes attitude as an individual's specific evaluation of a behavior.
For example, in appraising local grocery stores, attitude refers to customers' general perceptions
of the shop environment, including assortment, quality, price, shop atmosphere, and service
(Ajzen, 1991).
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Subjective Norms (SN): Subjective norms refer to social pressure or influence
that an individual feels from important others in his life when deciding whether to carry out a
certain action or behavior. When buying goods at nearby neighborhood stores, such norms would
include the influence of social, family, and friends on customers' purchasing behavior. This
could encompass how social groups enable or disable the option to shop in local grocery stores
(Ajzen, 1991).

Perceived Behavioral Control (PBC): Perceived Behavioral Control involves the ease
with which people perceive it is to carry out a particular behavior. In the case of local grocery
shopping, this idea incorporates aspects such as the store's location, operating hours, parking
availability, ease of movement within the store, and the overall shopping experience. All these
factors contribute significantly to customers' perceptions of feeling in control while shopping at
local grocery stores (Ajzen, 1991).

Applebaum (1951) argues that customers' buying attitudes are influenced by the needs
and preferences of the consumers for whom the products are purchased. Aylott and Mitchell
(1999) found in their study that staff behavior, along with the crowd and stress, is part of the
decision process, alongside mainstream factors such as price, quality, and product. This
concludes that consumer or customer satisfaction is an important factor when considering
grocery shopping outlets. Uusitalo (2001) concluded that consumers focused on store layout,
product variety, and convenience as the major factors rather than branding. Atulkar and Kesari
(2014) provide information on customers' demographic profiles, family attributes, and income
profiles, which play a major role in the selection of retail formats for product purchases. It
concludes that, due to changing demographics, urbanization, and increased awareness driven by
electronic media, especially the internet, customers have multiple options for modern retail
outlets. The majority of customers are visiting organized formats for variety, easy availability,
cleanliness, additional facilities for children, and convenient parking and restaurants. Wee et al.
(2014) found that consumers' intention to purchase organic food was significantly influenced by
perceptions of product safety, health, environmental factors, and animal welfare. Patnaik (2015)
reported that consumers still preferred the experience they get from traditional stores, such as
feeling the store's atmosphere, interacting with a salesperson, and seeking sensory stimulation.

This might hinder the use of certain goods, such as groceries and apparel, as touch is the main
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driver of shopping for these items. Dey (2017) noted that urbanization is a major influencing
factor, acting as a change agent that is changing lifestyles. It will also affect customer
perceptions. This study found that not all segments of society have the same choices available to
them. Sarker and Rahman (2017) noted that customer purchasing decisions are influenced by
cost, product variety, salesperson behavior, income level, product display, advertising, and
familiarity with retailers. Dudziak et al. (2023) noted that demographic and psychological factors
influence customers' attitudes towards local products.

Customers' attitudes towards local groceries are changing due to increased awareness and
evolving lifestyles. Earlier, people used to buy groceries to fulfill their needs, but now they look
for product quality, affordability, store location, staff behavior, and product variety. The study
also found that customers' attitudes towards a local grocery depend on product quality, price, and
variety. The main purpose of the study was to investigate customers' attitudes towards local
grocery stores in Sundarharaincha.

In this study, the researcher has considered the following factor that determines customer
attitude. Ajzen (1991) mentioned that customers' behavior in buying consumable products had
certain priorities. His common priorities were product quality, price, location, product variety,
and serviceability.

Methods and Materials

The research was conducted among customers who visit local grocery stores to examine
their attitudes towards them in Sundarharaincha municipality, Morang district, Nepal. This paper
used a descriptive-analytical research design and a quantitative research approach to investigate
customers' attitudes towards local grocery stores. The descriptive aspect helped summarize the
basic features of the collected data, and the analytical design enabled the examination of
relationships among variables. A quantitative research approach was adopted in order to quantify
the attitudes of the customers and perform a statistical analysis of the attitudes of the customers.
The data source for the research report is primary data which have been obtained through a
structured questionnaire. The questions in the questionnaire were closed ended questions on a 5-
point Likert Scale where 1 indicated Strongly Disagree while 5 indicated Strongly Agree.
Questionnaire development involved a literature survey of relevant theories pertaining to

consumer attitudes and behavior including Theory of Planned Behavior (Ajzen, 1991).
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The sample units for the survey include the customers of the local grocery store in
Sundarharaincha, Morang, Nepal. Random sampling technique was used to choose the
respondents where every customer had an equal chance of being selected in the study. A sample
of 40 customers was used in the study. The respondents were all adult people aged 18 years and
above who shop at the store regularly. ample size was deemed adequate because of the smaller
geographical scope and the targeted population that was confined to the locality. Respondents
were assured of anonymity as participation was on a voluntary basis. They were made aware of
the purpose of the study and had the liberty to withdraw from it at any stage. Ethics in the study
have been strictly adhered to.

In order to analyze data, MS Excel and IBM SPSS have been used for inputting and
analyzing the gathered data. In the study, descriptive analysis (mean and standard deviation) has
been performed to describe the answers of the respondents to each of the factors. Inferential
analysis has been done using the Spearman’s Rank Correlation Coefficient to determine the
relationship between the independent and the dependent variable. The analysis helped to evaluate
how to align the observed rankings with theoretical expectations. The data were presented in
tabular form for clarity and to enhance understanding. The study's limited sample size may affect
the generalizability of the findings to larger populations.

Results and Discussion
Results

The information and data collected through research are presented and analyzed through
the following tables. Respondents were Sundarharaincha grocery store customers, selected at
random for the survey. A short profile of the target respondent is prepared. Attributes such as
respondents’ age, gender, and consumption patterns are described here to build profiles of

respondents.
Table 1
Analysis Based on Gender
Items Category Numbers of individuals
Gender Male 20
Female 20
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The questionnaire was prepared to assess customers’ attitudes towards the local grocery
in Sundarharaincha. Respondents were given options for their age and gender. Of the 40
respondents, 50% were male, and 50% were female.
Table 2
Analysis Based on Age

Item Category Frequency Percentage
Age 18-25 27 67.5%
26-35 4 10%
36-45 5 12.5%
46 & above 4 10%

The study showed that 67.5% of respondents belonged to the age group of 18-25 years,
10%of respondents belonged to the age group of 26-35 years, 12.5% of the respondents to the
age group of 36-45 years, and 10% of the respondents to the age group of 46 and above years.
More than two-thirds of the respondents were under 25 years old.

Classification on the Basis of Consumption Pattern

How often do you shop at the local grocery store in Sundarharaincha?
Table 3

Analysis Based on Consumption Pattern

Shopping pattern No. of Respondents Percentage (%)
Daily 5 12,5

2-3 times a week 25 62.5
Once a week 7 175

2-3 times a month 2 5
Rarely 1 2.5
Total 40 100
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The study showed that 12.5% of respondents visit the local grocery daily, while 62.5% of
respondents visit the local grocery 2-3 times a week, 17.5% of respondents visit the local grocery
once a week, similarly 5% visit 2-3 times a month, and the remaining 2.5% of respondents visit
the local grocery rarely. According to the study, most people visit the local grocery store 2 or 3
times a week, which means they do not buy products in bulk but instead shop regularly at set
intervals for fresh items.

Attitudes of Customers

The attitudes of customers towards local grocery stores were measured through a 5-point
Likert scale where Strongly Disagree (SD=1), Disagree (D=2), Neutral (N=3), Agree (A=4), and
Strongly Agree (SA=5).

Table 4
Analysis of Customers' Attitude
Factors Mean(M) Standard Deviation (SD)
Towards pricing 3.36 0.90
Towards product quality 3.40 0.75
Towards store location 3.56 1.87
Towards serviceability 3.56 0.97
Towards product variety 3.06 1.37

The study on customer attitudes towards local grocery stores revealed that respondents
expressed relatively higher satisfaction with store location and serviceability (M = 3.56 and 0.97,
respectively), whereas product variety was relatively less satisfying (M = 3.06 and 1.37,
respectively). 'Customers' attitudes towards product quality and pricing were found to be
moderately satisfactory (M = 3.40 & 3.36, SD = 0.75 & 0.90, respectively). Based on the results,
customers' satisfaction with the store was high, but respondents showed variability in their
responses. Regarding serviceability, the same degree of satisfaction with a lower standard
deviation indicated a much better attitude. Similarly, the attitude towards product variety was

low.
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Although satisfaction was highest, the larger standard deviation of 1.87 suggests greater
variability in customers' opinions about the store location. But the serviceability standard
deviation of 0.97 indicates that respondents' satisfaction was more consistent. A lower mean
satisfaction and a higher standard deviation in product variety indicate that customers were not
fully satisfied.

Analysis of Correlation Coefficient between Dependent and Independent Variables

Furthermore, the research was analyzed using Spearman's rank correlation coefficient to
assess the relationship between the ranks of the independent variables' means and the dependent
variable, customer attitude.

Table 5
Rank Correlation Coefficient Between Dependent and Independent Variables

Factors Mean Actual Expected  Difference(d) d2
Rank Rank

Product Quality 3.40 3 1 2 4
Pricing 3.36 4 2 2 4
Store Location 3.56 1.5 3 -1.5 2.25
Product Variety 3.06 5 4 1 1
Serviceability 3.56 1.5 5 -3.5 12.25
Total d2 23.5
Spearman's Rank -0.175
Correlation (p)

Spearman's rank correlation was calculated to assess the relationship between the
independent variables (product quality, pricing, store location, product variety, and
serviceability) and the dependent variable (customer attitude), with ranks based on the grand
mean of responses. The expected (ideal) rank was assigned from a theoretical assumption. The
rank correlation coefficient (p = -0.175) indicated a very weak negative association between the
independent and dependent variables. This suggests that Ajzen's (1991) theoretical assumption

was found to be inverse in this research.
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Discussion

In this study, there was an effort made to analyze the attitude of customers toward local
grocery stores focusing on variables like product quality, price, store location, serviceability, and
product variety. Descriptive statistics and Spearman’s rank correlation were utilized in order to
determine the perception, satisfaction level, and the application of Icek Ajzen's Theory of
Planned Behavior. Positive results were observed in which the highest mean (M = 3.56) were
attributed to store location and serviceability, indicating that consumers are very satisfied with
the convenience and serviceability of the stores. This finding supports the Theory of Planned
Behavior (Ajzen, 1991). Similarly, Uusitalo (2001) found a direct relationship between shopping
decisions and convenience and store-related attitudes. Service quality and staff behavior are
important factors in satisfaction with grocery shopping (Aylott & Mitchell, 1999). Therefore, the
finding confirms that positive attitudes towards local grocery stores are influenced by
serviceability and location.

The findings further indicated that product quality (M=3.40) and pricing (M=3.36) were
moderately satisfying. These results indicate that local grocery stores offer quality products with
reasonable prices. Freshness, hygiene, and product reliability are considered factors in product
quality when making a purchase, as noted by Kotler and Keller (2009). Similarly, Khan (2012)
highlighted that customer show favorable attitudes towards product quality and service to meet
their expectations. This study further indicates that customers have a positive attitude toward fair
pricing for high-quality products offered by local grocery stores.

Among the five factors, product variety has the lowest mean score (M=3.06), suggesting
that customers are comparatively less satisfied with the range of products offered by grocery
stores. Although the mean score is not below 3, the level of dissatisfaction is not severe; the
results indicate that customers expect more choices. The reason local grocery stores cannot offer
a variety of products is that they are comparatively small and have limited space and investment
to stock a wide selection. Atulkar and Kesari (2014) also concluded that customers prefer stores
with a variety of products, enabling better product choice. Therefore, local grocery stores can
improve customer satisfaction through increasing product variety based on changes in customer
needs. In addition, the results of the study showed different levels of satisfaction while buying

groceries since customers have various preferences based on their age, lifestyle, and other
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factors. Moreover, the results provide evidence to prove that consumer attitudes are influenced
by various factors, such as demographic and psychological variables (Dudziak et al., 2023).
Thus, local grocery stores should be ready to change services based on customers' preferences.

This study has identified a very important result, which is the Spearman’'s Rank
Correlation (p =-0.175), showing a very low level of the negative correlation between the
theoretical ranking based on the Theory of Planned Behavior and the real ranking of the factors
based on customers' feedback. This means that in Sundarharaincha, customers' preferences are
not completely matching the theoretical findings. Ajzen (1991) stated that the price of the goods
and quality are the main factors influencing customers' positive satisfaction, whereas the results
of this study show that serviceability and store location matter the most. It may be attributed to
differences in context variables such as the level of convenience, shopping habits, and relations
with grocery store owners. Moreover, the findings show that attitude can change depending on
market conditions, location, and local consumer psychology characteristics.

Overall, it can be concluded that the consumers from Sundarharaincha have positive
attitudes towards local grocery stores. Store location and serviceability are the most significant
factors influencing shoppers' satisfaction, followed by product quality and fairness of price. One
area that could be improved to increase satisfaction is the product variety. It is advisable for local
grocery stores to continue providing quality products at affordable prices, as consumer
expectations for greater satisfaction are rising. This will help them retain customers and,
therefore, increase their competitiveness in the retail market.

Conclusion

The study aims to determine customer attitudes towards the local grocery in
Sundarharaincha. The results and findings were based on the questionnaire responses. The
frequency, percentage, and mean of responses were used to assess their attitudes and satisfaction
levels with the Local grocery. The main purpose of this study is to examine the relationship
between customer attitudes and the services offered by the local grocery.

Apart from this, quality, price, service, variety of goods, and location are factors that
affect customers' choice of a local grocery store. Based on the study, we concluded that
customers are satisfied with the current prices, quality, and freshness at the local grocery store.

Customers also look at the store's image before buying or visiting the grocery store. From the
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results and analysis, it is concluded that customers who visit local grocery stores are mostly
young. Most customers who visit the grocery store are satisfied and have a positive attitude
towards it. Analyzing customers’ attitudes in local grocery stores helps the store adopt new
strategies to better satisfy them.

In the study, customer attitudes and satisfaction levels regarding various local grocery
stores were analyzed, revealing that customers are delighted with prices, location, variety,
serviceability, and the quality of goods. The quality of the products offered at the grocery store is
well accepted by the customers. Most of the customers like the quality of the grocery products.
Customers assume grocery products to be fresh and hygienic. So, customers are satisfied with the
quality and services of the local grocery.

Based on the descriptive data analysis, the majority of respondents were satisfied with the
quality and price of local groceries. Recognizing these variations and meeting the requirements
of customers is very important in sustaining and growing the local grocery shop. So, it is
important to constantly assess customer attitudes and satisfaction in order to get feedback about
the products and services to improve upon them. Certain local grocery shops have been able to
sustain a good reputation of their product quality and low costs. They need to continue doing so
in the present environment and considering changes in customer needs. It is imperative that a
local grocery shop fulfills the customers' demands when it comes to product quality. Pricing
should be reasonable and competitive. It should conduct various promotional activities for
customers and ensure proper training of the employees in customer service and other related
aspects. Also, they need to consider the convenience of the current location of their store.
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Abstract
This study aims to examine the supply chain mapping, key problems, and cost-benefit
ratio analysis of banana farming in Morang district. This is a mixed-methods descriptive
research design using a deductive approach. The respondents selected for this study are
aged 18-65 years and are from different professions. The major occupation of these
respondents is real farmers (76.6%), and 23.4% are in other services, including teachers,
businessmen, and service holders. A survey was conducted with a representative sample
of 300 banana growers, including both males and females. The sample was selected
using the convenience sampling technique. Required information for the study was
collected primarily from primary data sources. Various statistical tools were used to
analyze and interpret the data, which enabled the researcher to carry out this research
work. Findings indicate that farmers from each Bigha earn an average income of Rs.
347000, with an average annual cost of Rs. 108000. Quality and commercial banana
farming could bring immense opportunities for the prosperity and happiness of banana
growers in the study area. To enhance production, key problems faced by farmers
should be addressed. Also, they need to be encouraged by providing support, grants,

subsidies, and other facilities. Government, concerned ministries and departments that
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serve as guardians, should promote policies, programs, and plans that benefit real and
small-scale farmers.

Keywords: Banana, Farmer’s satisfaction, High-value crop, Production, Supply
chain

Introduction

Supply chain management is an extension and development of logistics
management. Logistics management deals with the flow of goods, including purchases,
inventory level control, transportation, storage, and distribution within the company.
Despite this, the supply chain also links producers to supply chain actors, including
traders, contractors, wholesalers, retailers, and agents, to deliver products to the market
and end customers. Swinnen (2007) noted that growth in high-value agriculture implies
a greater need for closer linkages among farmers, processors, traders, and retailers to
coordinate supply and demand. The supply chain involves coordination and
collaboration with channel partners, including suppliers, intermediaries, third-party
service providers, and customers. So, the supply chain is very important in agri-
products, as it plays a key role in linking farmers and trading actors, enhancing mutual
coordination and cooperation to ensure the timely flow of goods from the point of origin
to the point of consumption. Planning, sourcing, manufacturing, materials handling,
customer service, and satisfaction are considered most pivotal to the success of the
supply chain for fruits and agri-products.

Nepal is an agricultural country and has been a major economic source for the
majority of families. Most of the people in our country rely on farming. Over the years,
people in Nepal have engaged in various farming activities. They harvest and produce
various crops, fruits, and vegetables in different seasons for their livelihood. About 66%
of the population depends on agriculture, and this sector accounts for 23.95% of gross
domestic product (Nepal Rastra Bank, 2022). In Nepal, bananas are considered a

commercial crop because it provides significant benefits to producers. The production
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and profitability of bananas depend on costs, varieties, manure, and the farm's location
(Sharma et al., 2021). Panta (2018), in his research, concluded that the quality of
fertilizer supply and price affordability directly affect farmers' productivity and
profitability. This is also the second most important summer crop, sharing 21% of total
summer fruits production, which can contribute to enhancing the livelihood of people
due to its potential expansion in production area, productivity, high demand situation,
and a sustainable crop in the climate change context (Pandey et al., 2017). Various
indigenous knowledge systems are still used to cultivate and store banana seeds
(Adhikari et al., 2022). The Ministry of Agriculture and Livestock Development (2019)
reported that the total area under banana cultivation in Chitwan is 2329 hectares.

The history of banana cultivation in Nepal is not so long. Commercial banana
cultivation in Nepal has only begun in the past few decades. It is reported that
Commercial cultivation of banana in Morang district has started since 2045 B.S. It was
started by Mr. Surendra Bahadur Basnet (A Former Minister) on his land, and the credit
for linking the area's banana production to Kathmandu is given to Mr. Amar Bahadur
Maghi, a local Trader (Ministry of Agriculture Cooperatives, 2006). The land and
climatic conditions in Morang are highly suitable for banana cultivation. So, interested
farmers can grow different varieties, such as local and tissue-culture varieties of banana,
on their land. In the early period, more farmers were engaged in commercial banana
farming. Respondents reported that from the establishment phase through 10 years,
banana cultivation in Morang had become extensive in certain clusters. Under Morang
district, banana orchard establishment started about 30-35 years ago (Source: Field
Survey, 2024). Malvoke variety of banana is mainly grown in this region. At present,
farmers have begun cultivating tissue-culture varieties of Malvoke, G-9, Jahaji, local
Robusta, and William in some clusters of Morang District.

About 83.33% of banana growers report buying suckers from fellow farmers and

neighboring districts, while the remaining 16.67% buy them from distant districts and
Upreti (2026). Supply Chain Assessment . . .



Academic Journal of Sukuna - AJoS, 6(1), 2026, ISSN 2594-3138 (Print) 240

India. Only a few farmers (10%) report cultivating tissue-culture varieties of bananas,
which are obtained from nearby districts or imported from India. Most farmers have
their own irrigation systems and start-up funds, and around 30% obtain these from
fellow farmers, banks, and cooperatives (Interview & Field Survey, 2024). Farmers
generally grow suckers during Falgun-Chaitra and begin plucking from Ashar through
Mangsir (Field Survey, 2024). They supply bananas to end markets through a trading
channel. The trading channel that helps banana growers reach their products includes
local traders, wholesalers, retailers, contractors, and local bicycle traders. Farmers sell
about 25 % of bananas to distant markets, 55 % to main city places, and 20 % to the
local hat bazaar (Field survey, 2024).

Currently, nearly 40% of bananas in the Nepali market are imported from India
(The Rising Nepal, 26th Feb, 2025). As a result, domestic production is being badly
affected, and Nepalese consumption heavily relies on foreign markets. Thus, home
production and the home market for bananas have become an emerging issue for real-
scale farmers. Despite this, farmers face several barriers when cultivating bananas.
Among them, the key barriers that farmers encounter in growing bananas in Nepal are a
lack of inputs, disease-free seedlings, agricultural loans, poor irrigation systems,
inefficient post-harvest management, price fluctuations, and low bargaining power of
farmers (Dulal & Kattel, 2020). The government, on the other hand, should assist
farmers with infrastructure and human resource development.

Logistics is a part of the supply chain. Before the 1950s, the concept of logistics
was understood in military terms, focusing on procurement, maintenance, and
transportation (Adhikari et al., 2022). In the past, logistics was seen as the physical
distribution and storage of materials. Throughout human history, wars have been won
and lost by the strength and capabilities of logistics. Many countries, driven by past
interests, fought against each other and won or lost wars due to logistics management. It

is also argued that Britain had to lose the war with America due to a lack of logistics.
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With the passage of time and development, the importance of logistics was also felt in
businesses. The key objective of the supply chain is to fill the gap created between the
supplier and the end customers. This study mainly focuses on the flow of finished
products and their value to end markets from producers or supply centers through
upstream and downstream linkages. That means there are various actors who bridge the
link between the flow of goods and the targeted market and consumers. This study
strongly focuses on the organized, well-crafted path or track that is visible and
indispensable in adding value to the product. It means that a visible series of
organizations' efforts, in various forms, will play a key role in creating value for the
products. So, an organization cannot ignore the presence and role of other organizations
in the product supply process.

In addition to those activities, supply chain management also includes
coordination and collaboration with its network partners, such as suppliers,
intermediaries, third-party logistics providers, service providers, and customers. These
are considered the trading actors and therefore play a key role in the completion of
business deals across every aspect of every sector. It is very clear from the study that
supply chain management is a large-scale operation that ensures the flow of the right
amount of the right product to the right consumers, in the right places, at the right time.
The growth of high-value agri-products, the development of agri-based industries, and
coordinated vertical and structural patterns may present both opportunities and
challenges for small farmers, especially in developing countries. It creates opportunities
for small farmers in Nepal to raise their incomes by entering the growing markets for
high-value agricultural commaodities.

At the same time, the changes pose challenges for small farmers because high-
value agricultural commaodities often entail higher production costs and greater
production and marketing risks (Swinnen, 2007). Understanding the agri-product value

chain, including fruits, is very important for planning and executing the program, which
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significantly contributes to the nation's overall economic development. For marketing
and commercial sales of products, the relationship between producers and traders is also
very important. It ultimately supports good governance of the value chain by procuring
and delivering necessary inputs and other natural resources. Shrestha (2021) reported
that agricultural subsidies have not been properly utilized, and small and needy farmers
are not benefiting from agricultural support policies and programs. Government support
and subsidies are crucial for small and needy farmers to increase production and achieve
profitability in the agricultural sector. However, in Nepal, government subsidies and
grants are heavily exploited and influenced by political power and politically influential
individuals.

The researcher in this study has applied Agile Supply Chain theory, which
focuses on demand and supply management; helping farmers manage flexibility and
speed; logistics management; market fluctuations; weather and seasonality; harvesting;
cost-benefit efficiency; understanding government support and subsidies; recovering
from disruptions; and mitigating risks.

Figure 1

Conceptual Framework of the Supply Chain of Banana

Independent
Variables
- Logistics
- Role of actors

Dependent Variables
- Supply of Products

Moderating variables
- Pricing

- Information

- Quality

Government roles and sunnorts

Upreti (2026). Supply Chain Assessment . . .



Academic Journal of Sukuna - AJoS, 6(1), 2026, ISSN 2594-3138 (Print) 243

Banana farming in Morang has significant potential to contribute to rural
livelihoods, food security, and the national economy. The region’s agro-climatic
conditions are well suited to banana cultivation, which attracts farmers. However,
despite this interest, banana productivity in Morang remains relatively low compared
with other districts and global averages. Farmers face several challenges, including
limited access to quality seeds, inadequate knowledge of modern farming techniques,
limited irrigation, post-harvest losses, and weak market linkages. Furthermore, the
absence of organized supply chains, fluctuating market prices, inadequate government
support and subsidies, limited market information, and poor cold storage facilities at
farming sites discourage investment in banana farming. While various government and
non-government initiatives have attempted to improve banana production, there is a lack
of comprehensive research examining the key factors affecting productivity, farmer
profitability, and market access. Therefore, this study aims to map the supply chain,
identify and analyze key constraints in banana production and marketing in Morang,
Nepal, and explore potential interventions to improve yields, profitability, and market
efficiency.

Methods and Materials

This research was conducted in Morang District, which is among the most
promising areas for banana production. This is purely exploratory research, using a
deductive approach and both guantitative and qualitative methods. All farmers engaged
in banana farming are considered the population of this region. A total of 300 banana-
producing households in Morang District, comprising 250 males and 50 females, were
selected through convenience sampling to assess supply chain mapping, key problems
affecting production volume, and the cost-benefit ratio of banana farming from 2019 to
2024. Primary data sources were used to conduct the research. A field survey was
conducted using structured and semi-structured questionnaires, household surveys,

focus group discussions, direct observation, and key informant interviews. The
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researcher conducted conversations or posed many questions to respondents to address
the research problems. The researcher conducted interviews with individuals or in
groups. In the observation method, the researcher collected information by inspecting
and directly observing the field. The researcher visited the field and observed the
banana varieties, the area under cultivation, the plants' physical appearance, and the
environment of the planting regions. In the focus group discussions, each group
comprised 6 to 8 people. The researcher held discussions with informants as per the
structured questionnaire to meet his research objectives. Discussions took place with
real farmers, teachers, businessmen, and other service holders. The data collected were
analyzed and interpreted using statistical tools such as averages, ratios, percentages,
trend lines, tables, figures, and diagrams. The collected data have been recorded
logically and systematically in accordance with the requirements of the research.
Statistical and descriptive analyses have been used to analyze the data. For statistical
and descriptive analysis, averages, ratios, percentages, tables, charts, graphs, trendlines,
etc. have been used. Microsoft Excel was used to edit and properly tabulate the data.
Such statistics were used to summarize the data and provide insights into banana supply
chain performance.

The mean (average) was calculated for various factors, such as the average cost
of production per bigha per year, average sales per bigha per year, and average selling
price per finger & per ghari, for the study areas of Jhapa, Morang, & Sunsari Districts,
respectively. It provides some insights into the production & sales of bananas in the
study area. Ratios were calculated for each year and district for the cost-benefit ratio,
the average cost-benefit ratio for 2013-2023, and the combined average cost-benefit
ratio of the three districts. It provides the researcher with clear and concise information
on the cost-benefit ratio of banana farming. Tables & figures were developed to analyze
the literature review, supply chain structure, supply chain conduct, respondent sample

size, land area covered, & varieties of banana produced in the study area. They were
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developed to analyze production & sales volumes, sales area & year, cost-benefit ratios,
& farmers' knowledge. Figures were used to show the conceptual & structural
framework, represent supply chain mapping, supply chain structure & conduct, and
assess other constructs, providing useful insight to the researcher to sum up his research
study.
Results and Discussion

Results

The given chart shows the banana value chain, starting from input suppliers such
as agro-dealers, local suppliers, and fertilizer, seed, and manure providers, who support
banana farmers in production. Farmers then supply their produce to collectors, local
traders, and wholesalers, who in turn distribute bananas to local and distant markets,
such as Kathmandu. Retailers and Mandy sellers finally deliver bananas to local
consumers. Alongside, various institutions, such as financial organizations, insurance
companies, farmers’ groups, cooperatives, municipalities, and agricultural knowledge
centers, provide necessary financial, technical, and organizational support. The map
highlights both the product flow (black arrows) from farmers to consumers and the
information flow (blue arrows) among farmers, traders, consumers, and supporting

institutions.
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Figure 2
Supply Chain Mapping of Banana under Morang District

Functions

Blue (Information Flow)

P
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Tablel
Supply Chain Structure of Banana in Morang District.
Categories Indicators Morang
District
Factor condition: Fertilizer availability Crisis at the
application
Insecticides/pesticides Frequent basis
Sucker replacement rate 5to 7 years
Irrigation facility (pump-set) No dam/No
canal facility
Demand and supply Supply situation April to July- 50
%,
Behaviors: August to

October- 35 %
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November to
March-15 %

Supply Chain Governance: Demand Lowest demand
at winter
(November to
March)
Governor Collection
traders

(Local and bulk
scale traders)

Power relation Buyer driven
Entry barriers: Training, knowledge& technology Lowest

Land availability & accessibility Yes

Capital Yes (Own &
loan)

Price risk Yes
Institutional framework: Subsidies Lower (Especially for
pump-
set,

Small
agricultural tools
&

equipments)

Research & Development Poor

The banana supply chain in Morang District presents several challenges and
features. Farmers face a fertilizer crisis during application and frequently use
insecticides, while sucker replacement occurs only every 5 to 7 years. There is no dam
or canal for irrigation, limiting water access. Banana supply is highest from April to
July (50%), moderate from August to October (35%), and lowest from November to
March (15%), which also marks the period of lowest demand. The supply chain is
mainly governed by local and bulk-scale collection traders, making it buyer-driven.
Entry barriers include very low access to training, knowledge, and technology, though
land and capital (own and loan) are available, with price risk remaining a concern.
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Institutional support is weak, with low subsidies (mostly for pump-sets and small tools)
and poor research and development facilities. Overall, the banana supply chain in
Morang struggles with input shortages, seasonal demand fluctuations, and weak

institutional backing.

Table 2
Supply Conduct of Banana under Morang District
Categories Indicators Morang
District
Product and market system:  Selling unit Fingers
Seller-buyer relationship Informal
contract
between
producers
Transportation means Cycle,
bicycle, Safari,
Pick-up van,
tractor,
Wholesale commission 8-10 %
Price-setting strategy: Demand-supply equilibrium 50 %
Responding
Price setting by negotiation 50 %
Technological adoption: Adoption of selected technology Low adopters
Initiation of tissue culture sapling 10%
(6/60*100)
Disease-resistant varieties 20%
(12/60*100)
Suckers treatment 75%
(45/60*100)
Processing & Grading No (0%)
Replacement & buying of At 5-7 years, from fellow farmers 83.33%
(50/60*100)
Suckers
Risk supporting services: Insurance service Not Insured
Vertical linkage: Linkage type No long-term
business
Relationship
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Supply Linkage: Resources | Suppliers &
Farmers

Traders Play a key
role

The banana supply chain in Morang District shows that bananas are mainly sold
as fingers, with informal contracts between producers and buyers. Transportation is
done using cycles, bicycles, safari vehicles, pick-up vans, and tractors, while
wholesalers charge an 8-10% commission. Price-setting is equally divided between
demand-supply equilibrium (50%) and negotiation (50%). Technological adoption is
generally low: only 10% adopt tissue culture saplings, 20% use disease-resistant
varieties, and 75% practice sucker treatment, while processing and grading are absent.
Most farmers replace suckers every 5-7 years, and 83.33% source them from fellow
farmers. Risk support is minimal because farmers are not insured, and vertical linkages
remain weak, with no long-term business relationships. In terms of supply linkage,
suppliers and farmers provide inputs, while traders play a key role in the overall supply
chain. Overall, the banana supply chain in Morang is characterized by informal
practices, limited use of technology, and weak institutional and risk-support services.
Key Factors Affecting the Supply Chain of Banana

The banana supply chain in Morang district faces several challenges that reduce
farmers’ profits and product quality. Limited cold storage facilities, poor road
connectivity, and lack of modern sorting, grading, handling, and packaging methods
cause significant post-harvest losses. Farmers rely on unskilled labor, have weak market
linkages, and are often exploited by traders. Government policies and subsidies rarely
reach the real farmers due to political influence, while increased imports of hybrid

bananas from India make local production less competitive. Additionally, pests,
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diseases, high input costs, and low productivity further worsen the situation, forcing
many farmers to struggle to sustain their livelihoods.
Cost-Benefit Analysis of Banana Farming

The table and figure below show the cost-benefit ratio of banana farming in
Morang District from 2019 to 2024.

Table 3
Analysis of Cost-Benefit Ratio during the Years 2019 to 2024
Year Income (Rs.) / Cost (Rs.) / Bigha BC Ratio
Bigha

2019-2020 330000 102000 3.23:1
2020-2021 340000 106000 3.21:1
2021-2022 348000 112000 3.11:1
2022-22023 345000 115000 3.00:1
2023-2024 280000 107000 2.62:1
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Figure 3
Trend Line showing Cost-Benefit Ratio during the Years 2019 to 2024
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The table and figure above show the income, cost, and benefit-cost (BC Ratio)
of banana fruit for the respective years. Table 3 shows that Rs. 348000 is the highest
income and Rs. 280000 is the lowest income observed during the years 2018-19 and
2020-21. The benefit-cost ratio is highest at 3.23:1 in 2017-18 compared with
subsequent years. Figure 1 shows the trend lines for income and cost of fruit produced
across different years. The trend line, with benefit and cost factors fluctuating, indicates

that income generated across different time periods is inconsistent.
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Table 4
Variable Cost of Production per Bigha during the Years 2019-2024 under the Study
Area
Variables Average cost/Bigha (Rs.)
Fertilizer cost/Bigha 15000
Operation cost/Bigha 15000
Irrigation and pruning cost/Bigha 8000
Plant protection cost/Bigha 12800
Seeds purchasing cost/Bigha 16200
Labor cost/Bigha 15600
Land lease cost/Bigha 45000
Land preparation cost/Bigha 16800

The table above shows the varying costs of essential inputs (seeds, fertilizers,
irrigation systems, insecticides, and pesticides) and labor wages. For one bigha of
farmland, Farmers need to bear various costs, such as manure, operating, training and
pruning, plant treatment and protection, seed purchase, labor, land lease, and land
preparation. This results in an average annual cost of Rs. 108000 per bigha. Farmers
most often manage these costs with their own funds and loans from financial institutions
and other creditors.

Discussion

While the mapping highlights the presence of diverse actors, it also underscores
the fragmented and underdeveloped nature of the banana supply chain. The study
identifies several critical problems that directly affect farmers’ productivity and
profitability. One of the most pressing issues is the lack of cold storage and post-harvest
management facilities. Very few cold storages exist in Morang, and those that do are
often located far from farming sites. As a result, bananas are transported to urban
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centers without preservation, leading to spoilage, quality deterioration, and wastage.
Farmers and traders rarely practice proper sorting, grading, or packaging, which further
reduces product value and consumer appeal. Poor connectivity and infrastructure
compound this issue, as rural roads are often muddy, rough, and unreliable, especially
during rainy seasons. These road conditions increase transportation time and costs,
while also damaging bananas during transit. Weak infrastructure not only raises costs
but also discourages traders from reaching farms directly, forcing farmers to depend on
local middlemen (Field Visit & Interview with Smallholders, 2024).

Another major problem is the shortage of inputs such as fertilizers, insecticides,
pesticides, and high-quality disease-free seedlings. Fertilizers are often not available
when needed, while tissue culture varieties remain underutilized due to high costs and
limited supply. This dependence on traditional inputs reduces productivity and increases
vulnerability to pests and diseases. The problem is further intensified by the shortage of
skilled labor. Banana farming requires intensive labor for land preparation, irrigation,
pruning, harvesting, and post-harvest handling, yet most workers are untrained and
unskilled, making their efforts less productive. Farmers themselves bear much of the
workload, which not only limits output but also increases production costs (Field Visit
&Interview with Smallholders, 2024)

Market linkages are another weak point in the supply chain. Farmers are highly
dependent on middlemen for market access, and these intermediaries often exploit them
through non-transparent pricing systems. Prices fluctuate with seasons, rising in
summer when demand is high and falling sharply in winter, leaving farmers with
inconsistent returns. Producers are price takers, not price makers, and negotiation power
rests almost entirely with traders. This imbalance discourages farmers from making
long-term investments in improving production. The role of government in addressing
these issues also appears ineffective. Although the government allocates billions in

subsidies to the agricultural sector, the study shows that genuine farmers rarely benefit.
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Agricultural subsidies have not been utilized properly in practice and small and needy
farmers are not benefited from the agricultural support, policies and programs.
Government subsidies are heavily influenced by political power and political influential
persons (Mahesh Kumar Shrestha, 2021, P.N.16-22). Instead, subsidies are captured by
politically influential individuals. Farmers in Morang report receiving minimal grants,
mostly for small tools or pump-sets, while larger structural needs such as irrigation
canals, cold storage, and research programs remain unaddressed. This failure of policy
implementation leaves farmers without the institutional support needed to expand their
production and reduce risks.

The problem of increased imports further undermines domestic banana farming.
Almost forty percent of bananas consumed in Nepal come from India, and these
imported bananas are often larger, hybrid varieties that dominate urban markets. This
makes local production less competitive, forcing Nepalese farmers to sell at lower
prices. Indian subsidies make their products cheaper, causing them to flood the Nepali
market. This has led to increase imports of agricultural products in the total commodity
trade” (Timilsina, 2019).

Such competition not only reduces their income but also contributes to Nepal’s
trade deficit in agricultural commodities. Combined with this is the issue of declining
productivity, which arises from pest attacks, diseases, high input costs, and poor-quality
seeds. Farmers also face rising land lease costs and labor expenses, making banana
farming less profitable than in the past.

The cost-benefit analysis carried out in the study paints a mixed picture. On one
hand, banana farming in Morang is still profitable, generating three times higher returns
than the cost of production. On average, farmers earn Rs. 347,000 per bigha annually,
while the average cost is Rs. 108,000. This makes banana cultivation one of the most
lucrative agricultural activities in the region. On the other hand, the trend analysis from

2019 to 2024 reveals that profitability is gradually declining. The benefit-cost ratio fell
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from 3.23 in 2019-20 to 2.62 in 2023-24, showing that profit margins are shrinking.
The highest income of Rs. 348,000 was recorded in 2021-22, while the lowest, Rs.
280,000, was reported in 2023-24. The decline in profitability reflects rising costs of
production, inconsistent productivity, and unstable market conditions. A breakdown of
costs shows that land leasing and labor are the largest expenses, followed by seeds,
fertilizers, irrigation, pesticides, and land preparation. Most of these expenses are
covered by farmers themselves, either through personal savings or loans, which
increases their financial burden. Without access to crop insurance or reliable subsidies,
farmers remain vulnerable to losses caused by pests, diseases, natural disasters, and
market fluctuations.

Taken together, the results highlight both the opportunities and the constraints of
banana farming in Morang. The region has favorable climatic conditions, established
farming clusters, and high demand for bananas at the local and national levels. Banana
farming is still profitable compared to many other crops, making it an attractive option
for rural households. However, the system is plagued by structural inefficiencies, weak
infrastructure, poor institutional support, and unfair market practices. Farmers are
trapped in a cycle of high production costs, declining productivity, and limited
bargaining power. Unless addressed, these issues threaten the long-term sustainability of
banana farming in the district.

The discussion makes it clear that the future of banana farming in Morang
depends on comprehensive interventions. Improving road connectivity and expanding
cold storage facilities would reduce post-harvest losses and increase farmers’ returns.
Promoting tissue culture varieties, ensuring the timely availability of fertilizers, and
providing training in modern farming techniques would enhance productivity.
Transparent price-setting mechanisms and stronger farmer cooperatives could reduce
exploitation by middlemen. Effective distribution of government subsidies, combined

with crop insurance and trade policies to protect domestic farmers from unfair
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competition, would further strengthen the sector (Field Visit & Interview with
Smallholders, 2024). Without such interventions, banana farmers in Morang may face
declining incentives to continue or expand cultivation, despite the high potential of the
crop. The study therefore emphasizes that sustainable development of the banana supply
chain requires not only technological and infrastructural improvements but also political
commitment to ensuring that policies and programs truly benefit real farmers.
Conclusion
The study on the banana farming supply chain in Morang district concludes that banana
cultivation remains a profitable agricultural enterprise and a vital source of rural
income, yet its sustainability is under increasing pressure due to structural, economic,
and institutional challenges. Farmers in the district currently earn nearly three times
their production costs, demonstrating that banana farming continues to hold significant
economic potential. However, the benefit-cost ratio has been gradually declining,
primarily due to rising input costs, decreasing productivity, inadequate infrastructure,
and the exploitative practices of middlemen. These factors collectively threaten the
long-term competitiveness of the sector.
Key constraints include the absence of adequate cold storage facilities, poor road
connectivity, limited access to high-quality seeds and fertilizers, and ineffective subsidy
mechanisms. Heavy dependence on banana imports from India further undermines the
local supply chain, reducing incentives for domestic producers. Pest and disease
outbreaks, limited access to modern tools and technology, and a lack of technical
awareness among farmers also contribute to production-related difficulties. These issues
have discouraged some farmers and reduced their enthusiasm for expanding banana
cultivation.
Given these challenges, there is a clear need for timely and coordinated interventions.
Governments at all levels should take proactive measures to strengthen infrastructure,

provide grants and subsidies, ensure timely supply of inputs, and protect farmers from
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unfair market practices through effective regulations. Establishing storage facilities,
improving road networks, and supporting farmer cooperatives could enhance the
efficiency and profitability of the banana supply chain. Likewise, the involvement of
institutions in research, development, and farmer training is essential. Support through
access to credit, insurance schemes, and capacity-building initiatives will further
encourage farmers to continue producing.

At the marketing level, farmers must be trained and encouraged to adopt
practices such as sorting, grading, packaging, processing, and value addition to achieve
better prices and expand market opportunities. The integration of local and global
supply chain knowledge into higher education curricula can also play a crucial role.
Field visits, research collaborations, and internships can expose students to real-world
challenges and solutions, enabling them to develop innovative recommendations that
directly benefit farmers.
In conclusion, banana farming in Morang district reflects both opportunity and
vulnerability. With targeted interventions in infrastructure, technology adoption, policy
reforms, and market regulation, banana cultivation can remain profitable, competitive,
and sustainable. Strengthening the supply chain not only improves farmers' livelihoods
but also contributes to food security, rural development, and the region's overall
economic growth.
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O | I ISl ATEd ok 3 TRIsh [T ST oW T SR orerehT F=TdTe! J1 9t
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A STCHTT SRS THTRR TGS | F-T HRUTC THATS IARTCHATS G2 AR S |
FEA HIFSTATE Tepicl T TETh! TAIST HI-GS | HTATUATER] TSTeE qeeeh! T2l I T HEd T
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I, S, 99 3fe Fcasdeears fem, ol ammenr siifes s T s afiteeeans

AT, T TAHATS == T4 hHATS TR, 3FEaesedTs ae-eEde 2el TE
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FTRTT TR S |

SRR TRHSTTAR SATCHT e T Tl 521 &1 | ST HITHT b1, fashsied AT
T T g1 SRk GRieh! oI e | AT Hel <= TEqeh! HATAET | T G2 T HTHATEATS
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Tt S g shreTs ol swiies | e T sEeeRt SravHT SHTOTRT TR famefisht
T L] ATE B W et [T BT 7T Ievaret T ek STed &1 T SATHT 7l SAToHT T
SfdaaTen! fremaTs w1 e Yared T fIquet &1 | AT SITHHHT 8 a1 HRUR! SIYaTs
SCaTWH, TMeashl 7Y ST 2V WSS B T GHEAT AT STEHTATRT STERAT
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