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Improving dairy farmers’ livelihood resilience helps them
sustain farming and reap higher economic returns. This
study was conducted in the Jaffna District, part of the dry
zone of Sri Lanka. Households’ livelihood resilience to
environmental challenges and shocks was determined
through the Structural Equation Model (SEM). The SEM
path diagram was developed based on the Resilience
Model developed by FAO, which uses resilience as a latent
variable and is a function of six components that are not
directly measured from the data set. The SEM analysis
revealed that the latent variable ‘livelihood resilience’
correlates positively and significantly with the five
components. Further, the study found that the
independent variables, such as dietary diversity index
(P>|z|=0.081), the quality score of health services
(P>]z|=0.052), frequency of assistance (P>|z|=0.000),
quality evaluation of assistance (P>|z|=0.000), land
owned (P>|z|=0.086), educational level (P>|z|=0.017),
and the number of household members who lost their
jobs (P>|z]|=0.010), significantly influenced the livelihood
resilience of the dairy farmers. The findings of this study
will help develop a policy framework that could support
gaining sustainability in milk production through
fostering the livelihood resilience of the dairy farmers in
the Northern Dry Zone of Sri Lanka.
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INTRODUCTION

Around the globe, smallholders play a
crucial role in a country’s economy that
depends profoundly on agriculture. The
dairy sector is one of the most important
sub-sectors as it plays a fundamental role in
the regular income as well as food security
of smallholder dairy farmers (Markelova,
2009; Wolfenson, 2013; Hong, 2015; ALCP,
2017; AL Sidawi et al,, 2021). Dairy is one of
the wvital sub-sectors in Sri Lanka,
contributing to around 0.6% of the GDP
(CBSL, 2020). The dairy sector plays a
crucial role in meeting the growing demand
for milk and milk products and the rural
economy (Chand et al, 2015). Moreover,
sources of protein in Sri Lanka are primarily
milk, fish, eggs, meat, and pulses. Among
these, milk has been a critical source of
high-quality protein, minerals, and vitamins
for the masses. Considering individual food
security entails the production of adequate
quantities of high-quality protein and
dietary energy (Coles, 2016). Hence it is
obvious that the production of cow’s milk,
which is one of the important sources of
protein, should be brought into focus.
However, the local dairy industry can meet
only 40% of the current requirement
(Damunupola, 2022).

India has remained the world’s largest milk
producer since 2001, contributing around
23 % of global production. The majority of
the milk producers in India are either
landless, small, or marginal farmers (Govt.
of India, 2022); the climate remains tropical,
and natural resource endowments are more
or less similar to those of Sri Lanka. So, this
similar nature gives an encouraging
message to Sri Lanka to try to attain self-
sufficiency in dairy milk production.

Since there is a 60% deficit in the supply of
dairy products, the country is compelled to
import. Presently, Sri Lanka spends around
Rs. 50 billion on importing milk and milk
products annually (CBSL, 2019). In the
import of dairy products, the more
significant part is occupied by spray-dried
milk powder. The CORONA outbreak has
depleted the treasury, which needs foreign
exchange for unloading freight. coupled

with inadequate local production and
supply, have left the export industry in
failure. This situation should motivate the
country to seek and achieve a stable,
sustainable dairy sector that is largely
independent. Through the effort attributed
to the Sri Lankan government, milk
production doubled from 2010 to 2017.
However, the local dairy industry can meet
less than half of the population’s growing
demand.

Smallholder subsistence farm households
dominate the dairy sector in Sri Lanka. They
deliver more than 75% of the milk produced
locally (Vidanarachchi et al, 2019). Even
here, it is observed that generally, dairy
farmers are not full-time; instead, their
dairy effort is only part-time. The
fundamental reason for this fact is that
farmer income is inadequate. Further, the
farmer cannot bear the risk because
earnings from the dairy sector can barely
meet household expenditures. It leaves no
sizeable reserve for further dairy
investment. These may be the reasons for
farmers’ reluctance to favour full-time
effort. On top of it, the lack of farmer
resilience to cope with unforeseen
circumstances is another cause. Milk
production can be improved by encouraging
the smallholder dairy farmer to enhance
output by increasing farmer resilience to
changing circumstances. The Sri Lankan
government can make an effort to foster
dairy farmers’ ability to attain livelihood
resilience  through  sustainable  milk
production. As a result, and increase in
farmer income help to alleviate poverty and
reduce social inequality. This procedure of
lifting the social well-being of the society
significantly falls in line with the Sri Lankan
Government’s commitment to the UN to
achieve Sustainable Development Goals.

There are 46 agroecological regions in Sri
Lanka, namely, Hill country, Mid Country,
Coconut Triangle, Low Country Wet Zone
and Low Country Dry Zone. The dry zone of
Sri Lanka faces many challenges to effective
milk production compared with other
agroecological zones. The majority of the
dairy farms in the dry zone are managed by
an extensive system (Athambawa, 2021).


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8127661/#CIT0004

Prasath et al. (2023) Tropical Agricultural Research, 34(2): 94-106

The leading causes of dry zone dairy farms’
poor performance are attributed to the
animal’s poor genetic makeup, limited
availability of fresh water, and quality of
pastureland available for grazing, and the
lack of livelihood resilience of the dairy
farmers (Vidanarachchi et al, 2019).
Though herd size is generally large in the
dry zone, the milk yield per cow is low.
Since the fat content is high in milk in the
Dry Zone, it commands greater industrial
importance. Therefore, increasing dairy
production, coupled with enhancing the
socio-economic conditions and livelihood
resilience, is expected to improve the
performance of existing dairies. This will, in
turn, help to improve the economic situation
of dairy farmers in general.

The COVID-19 pandemic shocked and
impacted most farm households,
particularly in developing economies
(Jaacks et al, 2021a; Gray, 2020; Rozaki,
2020). Against this backdrop, this study
examines the impacts, risks, and challenges
faced by dairy farmers and their livelihood
resilience to the COVID-19 pandemic shock
in the Northern dry zone of Sri Lanka.
National-level assessments often overlook
the individual variability in resilience
concerning income and food access, access
to essential services, social safety nets,
assets, adaptive capacity and stability of a
particular dairy farmer.

Study objectives

Dairy farmers operating in the Northern
region are also not an exception to the rule.
They have difficulty getting access to
pastureland, freshwater during the dry
spells, and a reasonable farm gate price for
their produce. Since most of them operate in
rural settings, they commonly miss access to
essential services and are deprived of social
safety networks and veterinary services.
Moreover, less access to the dairy supply
chain and formal credit arrangements
makes the scenario more challenging.
Together, these features make the
peninsula’s dairy farmers face
unprecedented  challenges to  their
livelihood. Hence, this research seeks to
explore avenues to engage the dairy

farmer’s hostile elements in the Northern
Dry Zone of Sri Lanka and address them
successfully, increasing resilience amidst
the COVID-19 outbreak. The research
careered out at the district level to foster
dairy farmer livelihood resilience, and the
conclusions derived from the research could
be made use of in the future policy
framework outlining at the district and
national levels.

The aims of our study were to (1) identify
the livelihood status of smallholder dairy
farm households in the Northern Peninsular
region of Sri Lanka; (2) examine the
relationship between the ‘Livelihood
Resilience of the Dairy Famers’ and six
latent variables, namely Income and food
access, Access to essential services, social
safety nets, Assets, Adaptive Capacity and
Stability of a particular dairy farmer in the
Jaffna peninsula; and (3) investigate the
socio-economic factors that influence the
livelihood resilience of dairy farmers in the
Jaffna peninsula.

Conceptual framework

Farm households are exposed to foreseeable
and erratic shocks. Such events may affect
the livelihood of farmers and pose a
challenge to their capacity to provide food
in adequate quantities and with the
required quality. The ability of farm
households to recover, reorganize, and
evolve following external shocks and
stresses is analysed within the framework
of resilience theory. Often, quantifying
resilience  demands a  multifaceted
elaborative approach. Different researchers
have adopted a number of modelling
approaches. Resilience has been defined
from a social-environmental viewpoint as
the capacity of socio-economic systems to
endure  shocks through absorption,
adaptation and transformation (Walker et
al, 2004; Folke, 2006). In the meantime,
resilience is being applied in various
contexts to comprehend whether and how
social and economic systems could become
more robust to shocks (Folke, 2006; Barrett
& Constans, 2014; Martin & Sunley, 2014;
Doran & Fingleton, 2016).

| 96



97 |

Prasath et al. (2023) Tropical Agricultural Research, 34(2): 94-106

o Average per person daily income (Rs)

o Average per person daily expenditure (Rs)

« Household food insecurity (scare)

o Dietay diversity (count)

« Dietary energy consumption (Kcallpersoniday)

o Physical acess to health services (Km)

o Quality score of health services (Scare)

o Quality of educational system {Ordinal, 1 to 6)
o Mobility and transport constraints (minutes)

o Water, electiaty and phone netw orks {Count)

.

Indictors (Independent variables)

Components (Latent Variables)

Income and Food Access

RN

Access to Basic Services

« Frequenoy of assistance (Number)

(0 Amount of cash and in - kind assistance (Rs) \ S
o Quality evaluation of assistance (Ordinal, 110 4) ——»@ Social Safetv Nets |
o Job assistance (Binary) N\ N N

Livelihood Resilience of Dairy Farmers

Increase the
Economic Retums

o Hosing (Number of rooms ow ned)
o Durable index
» Tropical Livestock Unit equivalent to 250 Kg

AST

o Land owned (Ha) Assets

& Sustainability of
Dairy famms

o Educational level( Years)

[ It g
\ ' /
(R AL

o Diversity of income sources (Count, 11011)

Adaptive capacity

« Employmentratio
« Food consumption ratio

/. Number of household members that have lost their job (Count)

* Income change {Ordinal - Inaeased, Same, Deareased)

« Expenditure change (Ordinal - Increased, Same, Decreased)

o Safety net dependency

« Education system stability ( Ordinal - Quality increased, Same, Decreased)

\. 4

STB

Stability

Figure 1: Conceptual Framework

METERIALS AND METHODS
Study area and data collection

The site selected for the research was Jaffna
District, located at the Island Nation’s
Northern tip. Jaffna district falls under the
dry zone where the mean annual rainfall is
less than 1750 mm, and animals are
predominantly indigenous and generally
managed under an extensive system. Jaffna
district was having around 21,700 dairy
farm households operating under 15
veterinary ranges. Out of this, 19,182 dairy
farmers maintained a herd size equal to or
less than five. The second majority, 1,909
farm households, kept a herd size between 6
- 10. The rest, around 600 dairy farmers,
held a herd size above 10 (DAPH-NP, 2020).
This study focused on the second majority.
The researchers found that the farm
households that maintained a herd size
below 6 were not stable and were mostly
partially engaged in dairy farming. The

dairy farmers who held more than ten
animals were primarily full-time and
commercially oriented. The in-between
population was the most dynamic, and the
farmers were comparatively more receptive
and enthusiastic about transforming their
dairy into potentially viable commercial
dairy units. The proportionate samples
were drawn randomly from 11 veterinary
ranges where most dairy farmers
maintained a herd size between 6 -10.

A structured questionnaire was prepared
based on the guidelines in ‘Resilience and
Resilience Capacities Measurement Options-
Full Approach’ published by TANGO
International, USA in 2018. Before the data
collection, focus group meetings were
organized, and the questionnaire was
pretested. The multistage cluster sampling
technique was wused with proportional
affixation to select 219 samples out of 1,909
dairy households A household survey was
conducted from February to September
2020 (time period T1) by administering the
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questionnaire to the respondents. The
secondary data were collected [RW1] from
the Department of Animal Production and
Health-Northern Province (DAPH-NP) and
the annual report of the Central Bank of Sri
Lanka and Divisional Secretariat - Jaffna.
After removing the outliers, the effective
sample size was 203. This analysis collected
data during two periods corresponding to
the same farm households. The first data set
was obtained from the Giz database, which
conducted a baseline survey among dairy
farmers from January 2016 to July (time
period To).

Data analysis

This research determined household
resilience to environmental challenges and
shocks using the Structural Equation Model
(SEM). The structural equation model path
diagram was developed based on the
Resilience Model developed by FAO. At a
particular time (To), the dairy household has
certain options for survival. This includes
the dairy farmer’s access to assets, income-
generating activities, public services, and
social safety nets. At time T, each
component was estimated separately to
generate a composite index of household
resilience. The difference between time
periods To and Ti reflects how these
indicators influence household livelihood
resilience. In algebraic terms, the resilience
index for households can be expressed as
below:

RES,' = WIFA IFA,' + WAgsABS,' + WSSNSSN,- + Wust
AST; + WapcADC; + wsrg STB; + E;

The model treats ‘resilience’ (RES) as a
latent variable and is a function of six
components such as income food access
(IFA), access to basic services (ABS), assets
(AST), social safety nets (SSN), adaptive
capacity (ADC) and stability (STB) of a
particular dairy farmer that were again not
directly measurable from the data set
expressed in the above equation. Here, wy is
the weight for the kth block in defining
resilience; and B; is the error term. Here the
six components in the model were
considered the latent variables and were
measured through a set of observable
variables (indicators) as depicted in

diagram 1. The six components of the
resilience framework were estimated
through a set of explanatory variables
collected through the field survey. The
resilience model uses a systemic approach
and assumes that change is constant. Unlike
other frameworks that control change and
surmise that systems are relatively stable, it
lays the groundwork for policies that help
socio-economic systems cope with, adapt to
and shape change.

Generally, structural equation model
analysis gives more reliable estimates with
larger samples. Since the data collection has
to be carried out in two different periods
with the same households, it was observed
in several instances that the herd
composition and the family’s decision to
maintain the dairy changed drastically.
These have paused a challenge in precisely
measuring the resilience of dairy farm
households to an external shock. Often,
structural equation model analysis suffers
from multicollinearity (Grewal et al., 2004;
Tarka, 2017). Though the researchers were
aware of this by scrutinizing the correlation
matrix, on the other hand, to avoid
specification errors, the respective variables
were not excluded from the model while
admitting the mistakes caused by the
multicollinearity in the inference process.

RESULTS & DISCUSSION

Even though there are 15 veterinary ranges
in the Jaffna district, only households that
operate dairy farms under the control of 11
veterinary divisions were taken into
account. Four ranges were excluded as they
had comparatively fewer dairy farm
households. Among the respondents, 30%
were females, and the rest were males with
a mean experience in dairy farming of 15
years. Almost 74% of the samples were
occupied with dairy efforts full-time. The
average daily milk production of a
household was around 24 liters, with a
standard deviation of 11.83 liters.

The goodness of fit of the model

Standardized Root Mean Square Residual
(SRMR) measures the observed and implied
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correlations' average difference. Hu &
Bentler (1999) suggested a value close to
0.08 or below. Here the goodness of fit
statistics (Size of residuals) SRMR value of
0.014 indicated that the model fits well.

The resilience model analysis

The SEM analysis revealed that the latent
variable resilience of the dairy households
showed a significant positive association
with the five dimensions. The safety net
(0.02241), assets (0.04379), adaptive
capacity (0.03157) and stability (0.07764)
were found significant at 5%, 10%, 10%,
5%, and 5% significance (a) levels,
respectively. This revealed that any effort to
improve these five dimensions would
undoubtedly enhance the resilience of the
dairy farmers in the Jaffna district. The SEM
STATA-13.1 output expressed the
relationship between the latent variables -
resilience and components which are

summarized in Table 01. To achieve
convergence, the model most likely dropped
the first component, Income and Food
Access.

Income and food access (IFA) - dietary
diversity

Among the population of developing
countries, the average diet does not consist
of essential micronutrients, proteins, fats,
and fibre. This condition leads to the
population being undernourished and leads
to poverty in these regions, leaving people
destitute. Dietary diversity was measured
numerically by counting diet aggregation or
unit food material, as the case may be, for a
stipulated time frame. Nevertheless, a
variety of food aggregates, methods of
analysis and time frames were employed.
The comparison and generalization of
findings were limited by this procedure. In

Table 1: SEM Output - Livelihood resilience - Components

Component

Coefficient

Standard Error P>|z|

Income and Food Access (IFA)
Access to Basic Services (ABS)
Social Safety Nets (SSN)
Assets (AST)

Adaptive capacity (ADC)
Stability (STB)

1 (Constrained)

0.075453** 0.000487 0.030
0.022413* 0.010692 0.053
0.043789* 0.004201 0.073
0.031566** 0.001752 0.041
0.077644** 0.003753 0.020

*- significant at 10% level,

Table 2: SEM Output - Components - Variables

**. significant at 5% level,

*#* - significant at 1% level

Components Significant Variables

IFA Dietary diversity

ABS Quality of the health services
SSN Frequency of assistance

SSN Quality evaluation of assistance
AST Land owned

ADC Education level

STB No. of hh members lost their job

Standard
Coefficient Errer P>|z|
0.423551* 0.000058 0.081
0.049984* 0.030685 0.052

0.326829***
0.839258***
0.231908*

0.406467 0.000
0.134217 0.000
0.140978 0.086
0.410156** 0.505562 0.017
0.217870%*** 0.171508 0.010

*- significant at 10% level,

**._ significant at 5% level,

*#* - significant at 1% level
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this research, the dietary diversity was
measured through the dietary diversity and
food frequency score, with 17 types of food
groups over a recall period of 30 days. The
validation of dietary diversity against the
sufficiency of nutrition is evidence for the
well-recorded positive relationship revealed
in developed countries. The structural
equation model analysis showed a
significant (P>/z/=0.081) positive
association between dietary diversity and
income and food access (IFA). This is
consistent with the findings of many
previous studies reviewed by Ansah et al.,
2019. It was seen from the study of many
nation-states that family diet diversity was
closely associated with household income
and food access and, consequently, with
resilience. On the other hand, increased
income and food access positively
influenced dietary diversity and balanced
food consumption. Thus, higher family
health and improved well-being of the farm
lead to the prosperity of each individual
involved in the dairy farm. Hence, it can be
concluded that income and food access
played a catalyst role in enhancing farm
households’ prosperity by improving their
resilience to external shocks.

Access to basic services (ABS) - quality of
health services

The capability of a farm household to
depend on and live in an organized and
stable community profile is reflected in the
quality of the available health services.
Access to quality health services is not a
choice for farm households. SEM analysis
revealed that access to basic services
(0.075453) significantly enhanced dairy
farmer resilience at a 5% significant level.
This implies the cruciality of access to basic
services (ABS) for the progress and
livelihood resilience of smallholder dairy
farmers operating in the Jaffna Peninsula.
Further, the research revealed that access to
quality health services was significant
(P>]z|=0.052) and positively correlated with
access to basic services. Nevertheless,
access to quality health services was
assessed by the farmers themselves, which
is largely subjective. The reason for this is
that the farmer’s estimate was an individual

opinion. There were no standards given to
them to rank their opinions. The variety of
assessments from farmers of totally
different backgrounds could, as a rule, be
very different. However, when farmer
opinions, as in the Jaffna District, were
evaluated since their socio-economic
background and resource environment was
more or less the same, it could be said that
the assessment would have minimum bias.

In this case, access to quality health services
would imply comprehensive services for
both humans and animals in the dairy
sector. In the research questionnaire, the
respondents were required to describe
access to quality health services in general.
They were not asked to supply information
about private or state services separately.
Regarding family health is concerned, 80%
of the farming community seeks state health
services; however, farmers obtain 96% of
them from state services when veterinary
services are required. The prime reason for
this could be that the government sector
renders free and reasonably competent
service. The inference is that farmer
resilience could be enhanced considerably
through the provision of quality state
services in both medical and veterinary
health.

The research reveals that the farmer
community often flouted precautionary
measures. Thus, it is imperative that state
service measures for COVID-19 prevention
be made mandatory. Indifference towards
guidelines will bring about sickness, which
will drain funds and disturb farm
production. This will ultimately significantly
hamper resilience. As far as personal
protection was concerned, two-thirds of
dairy farmers wore a mask without fail, and
only one-third complied with handwashing
and social distancing. Similarly, few farmers
used appropriate sanitation practices in
dairy farming, such as wearing gloves when
milking, disinfecting teats, and cleaning
vessels and other equipment. The use of
fresh water and mastitis screening were
often ignored. Thus, it is seen that access
and availability of quality health services,
along with health education through
extension services to farm households, will
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enhance farmer livelihood resilience against
external shocks.

Social safety nets (SSN) - quality and
frequency of assistance

SEM path analysis revealed a significant
(10%) positive correlation between SSN
(0.022413) and resilience. The results
further disclosed that frequency of
assistance (0.326829) and quality of
assistance (0.839258) were found to be
positive predictors of SSN at a 1%
significant level. These results are
consistent with Alinovi et al, 2010; Ciani
and Romao, 2014.

Social safety net programs generally protect
farm families from the impact of economic
shocks, natural calamities, and other
external crises. They can be defined as
formal and informal, non-contributory
resource transfers to people who are in
need. In Sri Lanka, the social safety net is
reasonably well organized and supported by
the government. Valid infrastructure
settings and public service provisions, for
instance, free education, health services,
subsidized credit schemes, inputs and
marketing services, security, etc.,,
strengthened the social safety net network
and supported the farm household’s
capacity to manage the crises and respond
to shocks like the COVID-19 pandemic in Sri
Lanka. Moreover, the regular direct cash
transfer programs and relief supports
extended during emergency times by the
government, for example, flood relief,
drought relief, COVID-19 relief, etc.
considerably supported farm households to
improve resilience via strengthening the
social safety net.

Asset (AST) - Land Owned

Assets are the key elements of a livelihood.
Assets include but are not limited to
farmland, buildings, machinery and
equipment, grain, feed, market livestock,
breeding livestock and cash. Farm
households raise their income by making
use of these assets. This research revealed a
significant (10%) positive correlation
(0.043789) between households’ livelihood

resilience and assets. Furthermore, land
ownership was a significant (P>/z[=0.086)
positive predictor of the asset. The mean
holding size of the dairy farmers was 1.2 ha.
In Sri Lanka, the dairy sector is mainly
dominated by smallholders, and their share
of the national production is estimated to be
over 75% (Vidanarachchi et al,, 2019).

It is worth noting that this estimate treated
'landless’ people as outliers and excluded
them from the sample. t was found that
around 3% of dairy farmers in the Jaffna
district were landless and lived and farmed
on rented or leased properties. Landless
farmers are comparatively more vulnerable
to access credit and other institutional
support for their livelihood and daily effort.
Moreover, those who want to establish
forage or pasture for their animals will also
be deprived. Considering these facts and
the exorbitant nature of land value in the
Jaffna district, if the government or local
authority could establish common facilities
for grazing, it would help to resolve this
challenge considerably. Also, this could give
a long-term solution to the landless and
marginal holders who lack access to land
and collateral. Farmers’ increased
accessibility to the land for their dairy effort
could foster their livelihood resilience
considerably, which will, in turn, support
them in converting their scale of operation
to commercial units (Vidanarachchiet al,
2019).

Figure 2 depicts the relationship between
landholding, average milk yield, and gender
of dairy farmers. The average daily yield in
in the Jaffna district was estimated to be
around 2.5 litres of milk per cow, whereas
this is 15 litres in South India. This is far
below the Indian dry zone average. It was
observed that irrespective of gender, there
was a general tendency to increase milk
yield in proportion to landholding size.

The yield performance of male dairy
farmers was found to be consistently higher
than their female counterparts. The
difference in yield was pronounced when
the landholding size remained smaller. The
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Relationship between Landholding, Mikk yield and Gender
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Figure 2: Relationship between Landholding, Milk yield and Gender

deviation becomes narrower when the
landholding size increases. From this, it can
be inferred that the gender influence on
milk yield can be minimized with increased
access to land. This would help transform
the subsistence dairy farmers into
successful entrepreneurs regardless of their
gender.

Adaptive capacity (ADC) - educational
level

Adaptive capacity indicates the ability of a
farm household to cope and adapt after a
shock, enabling it to continue performing its
essential functions. Adaptive capacity
provides the household with the ability to
engage the shock. The characteristic of
adaptability is the buffer effect for the
household’s essential routines (Alinovi et al.,
2010). Out of four indicators, the
educational level of the household
(0.410156) became a
significant (P>[z/=0.017) positive predictor
of adaptive capacity. Maddison (2007) and
Lanciano et al, (2020) also arrived at
similar conclusions.

It was implied that education was crucial
for helping dairy farm households in the
Jaffna district maintain their ability to
support themselves. The mean number of
years of formal education among the

sample farmers was 10, with a minimum
of 3 and a maximum of 13 years. The
education level of dairy farm households
was generally low, mainly at the primary
and secondary levels. Few had more than
secondary education, and they were
considered outliers in the data set and
removed. Hence, the majority of the farm
households’ education level was low,
which may limit the influence of the
capacity for learning on their livelihood
strategy (Zhou et al, 2021). The only
viable option to improve the knowledge
and skills of dairy farmers could be
informal education provisions given
through regular extension and training
programs. Thus, government and non-
governmental organizations connected to
the dairy sector in the Jaffna district can
have regular interactive teaching and
training sessions included in their
mandate, which would help enhance milk
production by promoting livelihood
resilience.

Figure 3 shows the interaction between the
average milk yield of the dairy and the
educational level and gender of the
household head. It was noted that the level
of education was positively correlated with
the average milk yield for the male farmers,
but the opposite happened to their female
counterparts. The reduction in the average
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Relationship between Milk Yield, Education and Gender
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Figure 4: Relationship between Herd size, Education and Gender

milk yield is due to the decline in the herd
size for female-headed dairy farmers (see
figure 4). When the education level of the
farm households goes up to the secondary
level, they are probably getting the
opportunity to earn income from off-farm
engagements. Male farmers are seen to be
managing the opportunity well, but along
with their commitment towards family,
female farmers might have found it
challenging to maintain larger herds.
Nonetheless, it was shown that female-
headed dairy farmers keep a larger herd

and have higher average yields than their
male counterparts despite having lower
levels of education.

Stability (STB) - number of
household members who lost their
job

Stability is a widely used concept in farm
and household resilience studies. In this
study, it was considered a cross-sectoral
dimension of Resilience. The variables used
for measuring stability were the number of
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household members who lost their jobs,
income change, change in household
expenditure, safety net dependency, and
stability of the education system. Among all
these explanatory variables, only the first
one was found to be a
significant (P>[z/=0.010) positive predictor
(0.217870) of stability. On the other hand,
stability showed a positive correlation with
the latent variable resilience at a 5%
significant level, consistent with the
findings of Mojtahedi et al, 2021. It was
estimated that around one-fifth of the
sampled population lost at least one job
during the last six months. In the worst-case
scenario, 1% of the farm’s household
members lost their jobs during the previous
six months.

Overall, 74% of the sampled population
took dairy as their full-time effort. It is
noteworthy that no one lost their dairy
whatsoever during the last six months.
Globally, many have lost their jobs as a
result of the COVID-19 pandemic. Sri Lanka
is also not an exception to the rule. As far as
the dairy farm families in the Jaffna district
were concerned, the loss of employment by
a household member has strengthened their
livelihood resilience by fostering their
involvement in on-farm activities. While
widespread, once the job is lost, people
were desperate and compelled to reorient
themselves to the entrepreneurial effort
already within their reach.

CONCLUSIONS

This study has made an effort to model the
livelihood resilience among the smallholder
dairy farmers in the Dry Zone of Jaffna. The
SEM analysis revealed that the Ilatent
variable ‘resilience’ of the dairy households
has a significant synergic association with
the five components, namely access to basic
services, social safety nets, assets, adaptive
capacity, and stability. Furthermore, the
results indicated that resilience would be
significantly higher for households with
land and higher dietary diversity. Improved
health services, quality and frequency of
assistance, and the educational level of the
household head significantly enhance the

livelihood resilience of dairy farm
households.

Significant variables are the tools for
building resilience among dairy farmers.
Among the significant components of
livelihood resilience, the social safety net
and adaptive capacity had comparatively
greater coefficient values. This implies that
the livelihood resilience of the dairy
farmers could be meaningfully improved by
enhancing the social safety net and the
adaptive capacity of the dairy farmers in the
Jaffna district. Furthermore, improving
dietary diversity, providing quality health
services, increasing access to land, and
increasing the frequency of assistance will
enhance the resilience of dairy farmers.
Further, introducing adult education
provisions and farmer awareness programs
in line with their entrepreneurial initiatives
is intended to bring a desirable change in
the livelihood resilience of the dairy
farming community in the Jaffna district.
Authorities  should take appropriate
measures to strengthen the livelihood
resilience of farm households to enhance
their ability to recover from shocks and
ensure sustainable development in dairy
farming. The study results could be used to
develop a policy framework to foster the
resilience of dairy farmers in the Jaffna
district of Sri Lanka. However, the scope of
the study was insufficient to make
generalizations in the dry zone.
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