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INTRODUCTION

Smallholder layer-chicken farming in Indonesia 
holds a significant and indispensable position in the 
country’s agriculture development (Hatta et al., 2023). 
The role of smallholder layer-chicken farming extends 
far beyond mere agricultural contributions (Dixon 
et al., 2021). It serves as a vital pillar for Indonesia’s 
overall socioeconomic growth. It provides affordable 
protein sources (Attia et al., 2022).  Eggs are a low-cost 
food source that contains complete protein, essential 
vitamins, minerals, and bioactive compounds that 
can reduce the risk of chronic disease for children 
and adults (Walker & Baum, 2022). Eggs are a nutri-
tional source and represent a readily accessible and 
cost-effective source of animal protein for millions of 
people in Indonesia and worldwide (Hayes et al., 2021). 
Furthermore, layer-chicken farming supports rural de-
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ABSTRACT 

Smallholder layer-chicken farming in Indonesia is essential to ensure national food production, 
food security, and economic resilience. During the COVID-19 pandemic, small-scale layer-chicken 
farming exhibited adaptability. This study aims to assess the smallholder layer-chicken farmers 
resilience in Indonesia during the challenges posed by the COVID-19 pandemic. This research 
employed cross-sectional data collected from February to July 2023 from 114 smallholder layer 
chicken farmers in West Java, Central Java, and East Java using a purposive sampling technique. Data 
analysis used descriptive statistics, financial analysis, and the Wilcoxon Signed Rank Test. The results 
showed that the COVID-19 pandemic impacted the decline in the population and production of layer-
chicken at the beginning of the COVID-19 pandemic but subsequently demonstrated an increase 
afterward. Financial analyses showed an increase in operational costs, specifically feed and labor, 
during the COVID-19 pandemic. The layer-chicken farms could adapt and maintain profitability 
amidst increasing operational costs. The findings showed that the COVID-19 pandemic significantly 
impacted increasing feed costs (p<0.05) and labor costs (p<0.05). The revenue-cost ratio remained 
relatively stable. The study also showed significant differences in profit levels before, during, and 
after the COVID-19 pandemic (p<0.05). Profit levels decreased during the beginning of the COVID-19 
pandemic and recovered afterward, showcasing the smallholder layer chicken farmer’s resilience 
during the COVID-19 pandemic. These findings offer valuable insights for policy formulation aimed 
at fortifying the resilience demonstrated by smallholder layer-chicken farming in Indonesia amidst 
the challenges posed by the COVID-19 pandemic and other potential crises in the future.
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velopment and poverty alleviation by offering employ-
ment opportunities and additional income to numerous 
smallholders. The importance of this sector extends well 
beyond the confines of agriculture, impacting the lives 
of millions of Indonesians and significantly contributing 
to their prosperity and well-being. 

In Indonesia, smallholder layer-chicken farming 
is characterized by small-scale operations, reared in 
rural regions, and typically managed by resource-
constrained farmers (Setiadi et al., 2022). Despite these 
characteristics, it makes substantial contributions to 
Indonesia’s food security. Smallholders could play a 
vital role in fulfilling the demand for animal products 
in developing countries (Das & Samanta, 2021). Eggs, 
an outcome of layer-chicken farming, constitute an 
affordable and accessible source of animal protein, 
particularly in low-income households in Indonesia. 
Moreover, smallholder layer-chicken farming 
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is an income source for countless rural families, 
strengthening the regional economy.

However, the outbreak of the COVID-19 pandemic 
in early 2020 exposed the poultry sector to unexpected 
challenges. Smallholder layer-chicken farmers faced 
market uncertainty, fluctuating demand, logistical 
bottlenecks, and financial constraints (Attia et al., 2022; 
Hafez et al., 2021). The unpredictability of the market 
price and the uncontrolled variable cost of several es-
sential farm inputs, such as feed, have also become 
significant concerns for stakeholders. Small farms faced 
difficulty surviving during the COVID-19 pandemic  be-
cause they could not adopt alternatives like distribution 
channels, online sales platforms, and biosecurity to pro-
tect their flocks and maintain egg production compared 
to larger farms. Hamid et al. (2016) investigated that 
companies have different marketing, distribution, and 
production methods, and they can determine their own 
prices without being frequently subject to government 
control. Furthermore, the increasing centralized power 
of agribusiness and food processing companies chal-
lenged smallholder farmers (Holt-Giménez & Altieri, 
2012; Horst & Marion, 2019). As a result, they fared bet-
ter during the COVID-19 pandemic.

The importance of resilience among smallholder 
layer-chicken farmers during the COVID-19 pandemic 
has been instrumental in ensuring the continuity and 
sustainability of small-scale laying chicken farms. 
Even though small-scale farms were affected by the 
COVID-19 pandemic when the pandemic first hit, 
the impact they experienced was not too severe. 
Smallholder layer-chicken farmers remarkably adapted 
to access family labor and bargain labor with locals to 
minimize the cost (Marsden et al., 2023). However, the 
government's role was also necessary to support small-
holder chicken farmers in recovering their businesses 
during the COVID-19 pandemic. This resilience was 
important not only for the livelihoods of smallholder 
farmers but also for the economic recovery during the 
COVID-19 pandemic (Bamidele et al., 2023; Pu & Zhong, 
2020).

Previous research reported the COVID-19 pan-
demic impact on poultry businesses in other countries 
(Nordhagen et al., 2021; Fang et al., 2021) and in some 
locations in Indonesia partially (Syahlani et al., 2021; 
Setiadi et al., 2022; Sholihin et al., 2022; Ermanda et al., 
2023). Our novel approach expands on previous re-
gional studies by conducting a nationwide assessment. 
It focuses on laying chicken population centers across 
Indonesia. This research fills this gap, offering a com-
prehensive understanding of smallholder layer-chicken 
farming practices during the COVID-19 pandemic. This 
research also delves into the resilience of smallholder 
layer chicken farmers. Prior research on resilience in 
layer-chicken farming in Indonesia has been conducted 
(Syahlani et al., 2021), yet it remains partial in scope. 
These research findings are crucial to provide a poten-
tial blueprint for policy formulation and offer valuable 
insights to enhance the growth of smallholder chicken 
layer farming. 

This research aims to assess the resilience of small-
holder layer-chicken farmers in Indonesia during the 

COVID-19 pandemic. Furthermore, this research con-
tributes to empirical evidence for policy development 
to enhance the resilience of smallholder layer-chicken 
farming in the future.

METHODS 

Source and Sampling Method

The research was conducted at the center of 
the poultry farm in Indonesia. Indonesia’s primary 
center for layer chicken is on Java Island. Based on 
the statistical data center, 61.44% of the average layer 
chicken population is in Java. The averages population 
of layer chickens in East Java, West Java, and Central 
Java were 86.74, 34.34, and 29.93 thousand heads, 
respectively (Figure 1). Then, the selection of regency 
in each province was based on the highest layer 
chicken population. All selected regencies were Bogor, 
Semarang, and two other regencies, Lamongan and 
Kediri, represented West Java, Central Java, and East 
Java Province, respectively.

The sampling method for this research was the 
purposive sampling technique. In this study, the sample 
is restricted to the criteria of smallholder layer chicken 
farmers (Regulation of the Minister of Agriculture 
Number 14 of 2020). Smallholder farmers were chosen 
because most layer farmers in Indonesia are small-scale 
farmers. Therefore, all respondents used in this study 
were smallholder layer chicken farmers.

Sample Size

Table 1 presents the sample size categorized by 
province and regency. The table highlights that East 
Java has the largest overall sample size (57 samples) 
compared to West Java (24 samples) and Central Java (33 

Figure 1.	The research sites map in the West Java, Central Java, 
and East Java Provinces
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Figure 1. The research sites map in the West Java, Central Java, and East Java 
Provinces. 

 
Table 1. Sample size of smallholder layer chicken farmers

Province Regency Layer chicken farmers 
(people)

West Java  Bogor 24
Central Java Semarang 33
East Java Lamongan 23

Kediri 34
Total 114
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samples). The total samples used in this study were 114 
samples for smallholder layer chicken farmers. 

Data Collection

Data was obtained directly from layer chicken 
smallholder farmers before, during, and after the 
COVID-19 pandemic through interviews using struc-
tured questionnaires. The data collected before the 
COVID-19 pandemic were from January 2019 to March 
2020; data during the COVID-19 pandemic were from 
April 2020 to December 2021; data after the COVID-19 
pandemic were from January 2022 until the time of the 
interview. The interviews were conducted retrospec-
tively, relying on participants’ recall of events, data, and 
experiences before and during the COVID-19 pandemic. 
The interviews were conducted from February 21st to 
July 15th, 2023.

Observed Variables

Several parameters relevant to the resilience of 
smallholder layer-chicken farms have been identified, 
including population, egg productivity and production, 
and financial analysis before, during, and after the 
COVID-19 pandemic. We used operational cost, fixed 
costs, revenue, profit, and revenue-cost (R/C) ratio 
variables as financial parameters. In addition, we 
obtained data on feed cost, labor cost, and farmer profit 
to analyze statistical differences before, during, and after 
the COVID-19 pandemic.

Analyses Method

The analytical methods employed in this study en-
compassed descriptive statistics, financial analysis, and 
the Wilcoxon Signed Rank Test. Descriptive statistics 
were employed to provide a comprehensive overview 
of the dataset and to summarize key variables related to 
smallholder layer-chicken farming before, during, and 
after the COVID-19 pandemic. The mean (average) pro-
vides a measure of central tendency and was computed 
using the formula: 
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 represents the mean, n is the total number 
of observations, and  is the number of individual data 
points.

The standard deviation measures the dispersion 
of data around the mean and was calculated using the 
formula:
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Where σ represents the standard deviation.
The financial analysis was applied to assess the 

financial performance and the resilience of smallholder 

layer-chicken farmers. Profit, a fundamental measure of 
financial performance, was calculated using the formula 
(Pyndick & Rubinfeld, 2015):

π= TR - TC      
π= TR - (FC + VC) ... (3)

Where π represents the profit per year, TR is the total 
revenue per year, TC is the total cost per year, FC is the 
fixed cost per year, and VC is the variable cost per year. 

The Wilcoxon Signed Rank Test was employed 
to determine the statistically significant differences of 
profit levels in two periodic times, between before and 
during the COVID-19 pandemic and between during 
and after the COVID-19 pandemic. Wilcoxon Signed 
Rank Test was suitable for non-normally distributed 
data. According to Conover (1999), the formula for the 
Wilcoxon Signed Rank Test statistic (Z) is:
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Where T is the sum of the signed ranks, and n is the 
number of observations. The crucial value of Z is com-
pared to the critical values to determine statistical sig-
nificance. To calculate the test statistic (Z), we first de-
termine T, which represents the sum of the signed ranks 
of the differences between paired observations. Positive 
differences are assigned ranks from 1 to n, while nega-
tive differences are assigned a rank from -1 to -n. The 
absolute value of the differences is used to calculate T. 
The formula for T is:

T= min (W⁺, W⁻)  ... (5)

Where W⁺ is the sum of ranks for positive differences 
and W⁻ is the sum of ranks for negative differences. The 
statistical hypothesis in this study is:
Ho: There is no significant difference in profit levels 

before and during the COVID-19 pandemic.
H1: There is a significant difference in profit levels be-

fore and during the COVID-19 pandemic.

RESULTS 

Population and Production of Smallholder Layer-
Chicken Farmers

Table 2 shows an overview of the layer chicken 
population, total production, and productivity of layer 
chickens before and after the COVID-19 pandemic in 
Indonesia. The layer chicken population accounted 
for 4,266 heads before the COVID-19 pandemic (2019). 
However, in the early period of the COVID-19 pan-
demic, the layer chicken population experienced a de-
cline of 3,595 heads (2020) and 3,402 heads (2021). After 
the COVID-19 pandemic, the population experienced 
a slight increase to 3,936 heads. Despite the challenges 
posed by the COVID-19 pandemic, smallholder layer-
chicken farms in Indonesia demonstrated resilience in 
maintaining their populations.

Before the COVID-19 pandemic in 2019, the aver-
age egg productivity for layer chickens in Indonesia 
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was 82.44%, and egg production accounted for 3.52 tons 
per day (Table 2). At the beginning of the COVID-19 
pandemic, the average egg productivity for layer 
chickens slightly decreased to 80.67%, and the average 
egg production decreased to 2.90 tons per day. The 
COVID-19 pandemic brought about a slight decline in 
egg productivity and a reduction in egg production. In 
2020, the average egg productivity dropped to 80.67%, 
or decreased by 2.15%, reflecting the initial challenges 
during the COVID-19 pandemic faced by smallholder 
layer chicken farming. The average daily egg production 
decreased to 2.90 tons per day, or a decrease of 17.61%, 
signifying a decrease in the overall output.

In 2021, the average egg productivity for layer 
chickens remained steady at 80.73%, and average egg 
production continued to decline to 2.75 tons per day 
or continuously decreased by 5.17%. This suggests that 
despite efforts to maintain productivity levels, the sector 
still faced ongoing COVID-19 pandemic impacts that 
affected the overall output of eggs. These impacts could 
include disruptions in the supply chain and changes in 
consumer demand. Furthermore, in 2022, the average 
egg productivity for layer chickens slightly increased to 
81.35% or increased by 0.77%, and the average egg pro-
duction rebounded to 3.20 tons per day or increased by 
16.36%. Despite these setbacks, there were signs of im-

provement in productivity levels by 2022, indicating the 
resilience of smallholder layer-chicken farms in adapt-
ing to and overcoming the impacts of the COVID-19 
pandemic.

Financial Analysis of Smallholder Layer-Chicken 
Farmers

Table 3 shows a financial analysis of layer chicken 
farms before and after the COVID-19 pandemic at a 
scale of 100 heads from survey locations. In 2019, before 
the pandemic, the average total operational costs were 
25.927 million IDR per year. It increased by 8.38%, be-
coming 28.100 million IDR in 2020, then continuously 
increased by 10.24% to 28.583 million IDR in 2021. After 
the COVID-19 pandemic, the average total operational 
cost remained high, with the increase reaching 14.84% 
and reaching 29.775 million IDR in 2022.

Fixed costs, consisting of cage depreciation, equip-
ment depreciation, and other expenses, remained rela-
tively consistent over the years. These costs are associ-
ated with maintaining infrastructure and equipment for 
the functioning of the operational business. Stable fixed 
costs indicate that the chicken layer farms were able to 
manage efficiently during the COVID-19 pandemic. 
Average cage depreciation was 385 thousand IDR, and 

Table 2.	 Average population, total production, and productivity of layer chickens before and after the COVID-19 pandemic at the 
research sites in Indonesia

Condition* Year Population (heads/farmers) Egg productivity (%) Egg production (ton/day)
Before COVID-19 pandemic 2019 4,266 82.44 3.52
During COVID-19 pandemic 2020 3,595 80.67 2.90

2021 3,402 80.73 2.75
After COVID-19 pandemic  2022 3,936 81.35 3.20

Note: *Mean of feed consumption by 114.71 g/head/day and feces production by 66 g/head/day before, during, and after the COVID-19 pandemic.

Table 3.	 Financial analysis of layer chicken farming before, during, and after the COVID-19 pandemic at a scale of 100 heads obtained 
from survey locations (Thousand IDR/year)

Item
Before pandemic During pandemic After pandemic

2019 2020 2021 2022
Average operational costs 

Purchase of pullets  5,200  7,000  7,200  7,500 
Feed  24,090  26,098  26,098  28,105 
Vaccines, vitamins, medicines 425 450 450 500
Electricity and water costs  1,200  1,200  1,200  1,200 
Labor costs  1,800  2,000  2,000  2,000 
Total operational costs     25,927 28,100 28,583 29,775 

Average fixed costs 
Cage depreciation 385 385 385 385
Equipment depreciation 332 332 332 332
Other costs (land rent, taxes) 90 90 90 90
Total fixed costs 807 807 807 807

Average revenue 
Eggs sales  35,588  39,238  40,150  42,888 
Cull hen sales  2,520  3,240  2,880  2,880 
Manure waste 251 241 230 253
Total revenue  38,359  42,719  43,260  46,021 
Profit  4,837  5,165  5,506  5,909 
Revenue-cost ratio  1.1443  1.1375  1.1458 1.1473 
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average equipment depreciation was 332 thousand IDR. 
Revenue consists of income from egg sales, cull hen 
sales, and manure waste. Average egg sales generated 
most of the revenue, increasing from 35.59 million IDR 
in 2019 to 42.89 million IDR in 2022. 

Average profit before the COVID-19 pandemic 
in 2019 accounted for 4,837 thousand IDR, increasing 
slightly to 5,165 thousand IDR in 2020 after the 
pandemic, further growing to 5,506 thousand IDR 
in 2021, and finally reaching 5,909 thousand IDR 
in 2022. Despite the initial impact of the COVID-19 
pandemic in 2020 and increased operational costs, 
profitability remained relatively stable. The subsequent 
years (2021 and 2022) showed continued growth in 
profitability. Despite the initial impact of the pandemic 
on operational costs, smallholder layer-chicken farms 
managed to maintain profitability levels. There were 
slight increases observed in the years following the 
pandemic. This resilience in profitability suggests 
adaptability and effective management strategies 
employed by smallholder layer-chicken farms to 
mitigate the impacts of the COVID-19 pandemic on their 
financial performance.

The Resilience of Smallholder Layer-Chicken Farmers 
during the COVID-19 Pandemic

For layer chicken feed and layer chicken labor 
costs, the p-values for both the Shapiro-Wilk and 

Kolmogorov-Smirnov tests are less than 0.05 (Table 4), 
indicating that the data were not normally distributed. 
The Wilcoxon test results for feed costs reveal a 
statistically significant difference (Z= -3.175, p= 0.001) 
between the costs before and during the COVID-19 
pandemic. The results indicate that the COVID-19 
pandemic impacted feed costs in smallholder layer-
chicken farming. Similarly, the Wilcoxon test for labor 
cost in layer chicken farms shows a significant difference  
(Z= -2.142, p= 0.032) before and during the COVID-19 
pandemic. Positive rank percentage, higher than 
negative rank percentage (Table 5), showed that labor 
costs also increased during the pandemic compared 
to before the COVID-19 pandemic. Smallholder layer-
chicken farms faced increased operational expenses 
during the pandemic period, attributed to various 
factors such as supply chain disruptions and changes 
in labor availability. Smallholder layer chicken farmers 
demonstrated resilience by adapting to cost fluctuations 
and managing their resources effectively to sustain their 
operations.

The Wilcoxon test results (Table 6) revealed a 
statistically significant difference in profit between the 
periods before and during the COVID-19 pandemic (Z= 
-1.974, p= 0.048, p<0.05). The rejection of Ho indicates a 
significant change in profit levels during the pandemic. 
Furthermore, during the period encompassing the 
COVID-19 pandemic and afterward, the Wilcoxon test 
results indicated a significant difference in profit levels 

Table 4.	 Normality test output of feed cost and labor cost variables on broiler and layer chicken farming obtained from survey 
locations

Variables
Shapiro Wilk test Kolmogorov Smirnov test Hypothesis 

testingStatistic Sig. Statistic Sig.
Diff before-during the COVID-19 
pandemic of layer chicken feed cost 0.556 0.000 0.317 0.000 p-value < 0.05 

(Rejected Ho)
Diff before-during the COVID-19 
pandemic of layer chicken labor cost 0.631 0.000 0.229 0.000 p-value < 0.05 

(Rejected Ho)

Table 5.	 Wilcoxon signed rank test output of feed cost and labor cost variables on layer chicken farming obtained from survey 
locations

Variables Z test Asymp. Sig. 
(2-tailed)

Negative 
ranksa (%)

Positive 
ranksb (%) Tiesc (%) Hypothesis 

testing
Layer chicken feed cost before and 
during the COVID-19 pandemic -3.175 0.001 24.73 75.27 0.00 p-value < 0.05 

(Rejected Ho)
Layer chicken labor costs before and 
during the COVID-19 pandemic -2.142 0.032 26.60 68.09 5.32 p-value < 0.05 

(Rejected Ho)
Note:	a. The value during the Covid-19 pandemic < the value before the Covid-19 pandemic; b. The value during the Covid-19 pandemic > the value 

before the Covid-19 pandemic; c. The value during the Covid-19 pandemic = the value before the Covid-19 pandemic.

Table 6.	 Wilcoxon signed rank test output of farmer profit variable on layer chicken farming obtained from survey locations

Variables Z test Asymp. Sig. 
(2-tailed)

Negative 
ranksa (%)

Positive 
ranksb (%) Tiesc (%) Hypothesis 

testing
Profit of layer chicken farms before 
and during the COVID-19 pandemic -1.974 0.048 52.13 47.87 0.00 p-value < 0.05 

(Rejected Ho)
Profit of the layer chicken farms 
during and after the COVID-19 
pandemic

-2.923 0.003 36.17 59.57 4.26 p-value < 0.05 
(Rejected Ho)

Note:	a. The value during the Covid-19 pandemic < the value before the Covid-19 pandemic; b. The value during the Covid-19 pandemic > the value 
before the Covid-19 pandemic; c. The value during the Covid-19 pandemic = the value before the Covid-19 pandemic.
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(Z= -2.923, p= 0.003, p<0.05). The rejection of Ho in this 
result suggests that there was a substantial difference in 
profit levels during and after the COVID-19 pandemic. 
Despite initial declines in the revenue cost ratio during 
the pandemic period, smallholder layer-chicken farms 
exhibited resilience by navigating through economic 
uncertainties and rebounding in revenue cost ratio 
levels post-pandemic.

The findings from Table 7 highlight the resilience of 
smallholder layer chicken farmers in West Java, Central 
Java, and East Java during the COVID-19 pandemic. 
Despite facing challenges such as a declining chicken 
population and fluctuations in the R/C Ratio, farmers 
showcased resilience by adapting their practices 
and rebounding in subsequent years. Strategies such 
as diversifying sales channels and engaging with 
local communities were instrumental in mitigating 
disruptions and fostering post-pandemic recovery.

DISCUSSION

In developing countries, smallholder layer-chicken 
farming holds a significant position in agriculture 
development in Indonesia. However, the COVID-19 
pandemic outbreaks in early 2020 impacted the 
sustainability of the layer chicken farming. The decline 
in the layer chicken population in 2020 (Table 2) reflects 
the disruptions caused by the COVID-19 pandemic. 
Based on the direct survey at the farmer level, these 
disruptions could include challenges in the supply 
chain, decreased purchasing power resulting from a 
decrease in income & layoffs, and restrictions on poultry 
farming operations during the COVID-19 pandemic. 
The positive trend in the layer chicken population of 
0.56% per year and egg production of 3.80% per year 
from 2017 to 2022 aligns with the growth trend of egg 
consumption, which was reported at 2.53% per year 
(Ministry of Agriculture, 2022). However, it is essential 
to note that the data on layer-chicken populations 
and egg production encompass smallholders, large 
companies, and layer-chicken egg integrator companies. 
In our research, we focused solely on smallholder 
layers of chicken at research sites. While this approach 
allowed us to observe a notable shock in production at 
the beginning of the COVID-19 pandemic, followed by 
an increase afterward, it also introduces a limitation to 
our findings.

Our findings were similar to those of the work 
by Ermanda et al. (2023), that logistics was one of 
the obstacles faced by farmers during the COVID-19 
pandemic. The subsequent years, 2021 and 2022, 
witnessed a recovery in the layer chicken population. 
This recovery highlights the resilience and adaptability 
of the smallholder layer-chicken farmers in Indonesia.  
A study by Syahlani et al. (2021) stated that experience 
and endurance levels were important keys in 
conducting resilience management to mitigate the 
impacts of the COVID-19 pandemic on layer chicken 
farms in Yogyakarta Province. Farmers and stakeholders 
adjusted the strategies and navigated the challenges to 
sustain the layer chicken farms.

A positive trend emerged in 2022 as egg 
productivity for layer chickens increased, indicating 
that the sector can adapt and improve its efficiency 
through better management practices and by addressing 
some of the issues that emerged during the COVID-19 
pandemic. The current study found no change in the 
daily feed intake of the layer chickens either before, 
during, or after the COVID-19 pandemic. The average 
daily intake remains constant at 114.71 g/head per 
day. That is below the range of Clark et al. (2019), who 
reported that feed intake for layer hens in a day is 
around 120–136 g/head. It indicated that feed intake in 
this current study was more efficient. 

However, the study also recorded a decline in the 
feed quality available during the COVID-19 pandemic. 
The nutrient content, especially the energy and protein 
content of the diet, declined. Therefore, most of the egg 
productivity reduction (Table 2) during the COVID-19 
pandemic was caused by the lower nutrient intake 
by the layer chicken. Kim & Kang (2022) reported 
that layer chicken must receive enough nutrients to 
guarantee and maintain optimum egg productivity. 
Moreover, since there was also a decrease in the 
number of layer chickens kept in the barn during the 
COVID-19 pandemic (Table 2), the average amount of 
egg produced (ton/day) was also decreased (Table 2). 
A similar finding was reported by Taiye et al. (2022), 
who conducted the study in Oyo State, Nigeria. Feed 
ingredients for the layer were insufficient during the 
COVID-19 pandemic, resulting in a decline in egg 
productivity.

After the COVID-19 pandemic, the average total 
operational cost remained high, which can be attributed 

Table 7. The resilience of smallholder layer chicken farmers during the COVID-19 pandemic in research sites in Indonesia

Resilience factor Findings
Layer chicken population The layer chicken population showed a decline at the beginning of the pandemic but rebounded 

in 2022 with post-pandemic recovery (Table 2).
Financial analysis The R/C Ratio (Revenue/Cost Ratio), although relatively stable, showed a decline at the 

beginning of the pandemic from 1.1443 to 1.1375. Subsequently, the R/C ratio showed an 
increase in 2021 and 2022, reaching 1.1458 and 1.1473, respectively (Table 3).

Flexibility in the sales chain At the beginning of the pandemic, farmers could sell eggs directly to consumers and local 
traders without needing to go through lengthy sales chains.

Market diversification Farmers were able to redirect sales to local markets and directly to consumers when large 
distribution markets were disrupted due to the COVID-19 pandemic.

Community engagement There was support from the local community and/or government programs (social assistance in 
the form of egg products) purchased directly from smallholder layer chicken farmers.
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to rising input prices, including feed, medicines, and 
labor costs, as well as potential disruptions in the supply 
chain. The subsequent years (2021 and 2022) saw a 
continued increase in operational costs. The average 
total operational costs of the layer chicken farming 
farms include purchasing pullets, feed, vaccines, 
vitamins, medicines, disinfectants, electricity and water, 
and labor costs. Similar to the study by Taiye et al. (2022) 
in Oyo State, Nigeria, the presence of the COVID-19 
pandemic was statistically significant in reducing the 
level of income of poultry farmers due to the higher 
input or production costs. Moreover, a study conducted 
in Nigeria by Esiegwu et al. (2021) indicated the 
scarcity of production inputs and the high cost of feed 
ingredients, leading to high poultry product prices and 
high production costs. The feasibility of egg poultry in 
Blitar-Indonesia was also reduced during the COVID-19 
pandemic (Sholihin et al., 2022).

Despite the challenges posed by the COVID-19 
pandemic, egg sales showed consistent growth, which 
suggests that there was sustained demand for eggs, 
potentially due to their importance as a source of animal 
protein. The COVID-19 pandemic did not affect egg 
demand at the consumer level in Indonesia (Evalia et 
al., 2022), while other countries' demand for eggs has 
increased by 20%–35%, such as in England (Hafez et 
al., 2021). Profitability is a crucial aspect of smallholder 
layer-chicken farming. Furthermore, the revenue-cost 
ratio is an essential metric for assessing the efficiency 
and profitability of layer chicken farming. The revenue-
cost ratio reflects the decrease in the initial COVID-19 
pandemic.  

The increased cost of production, such as inputs 
and transportation, resulted in a decline in chicken 
farmer revenue and profit in Sri Lanka (Mufeeth & 
Kaldeen, 2022). Belarmino et al. (2023) reported that 
increasing feed costs in Brazil increased production 
costs, thus decreasing the farmer’s profit.  Furthermore, 
many smallholder poultry farmers in Bangladesh were 
also forced to shut down due to high feed costs and 
inadequate support from external sources (Amin et al., 
2023). The data indicates a decrease in the revenue-cost 
ratio after the COVID-19 pandemic, which suggests 
that while revenue increased, the rate of cost increase 
outpaced it. However, the revenue-cost ratio improved 
in 2021 and 2022, reflecting a better balance between 
revenue and costs. The financial analysis showed 
the resilience of layer chicken farming in the face of 
the COVID-19 pandemic. Despite increased opera-
tional costs, the layer chicken farms were adaptable and 
profitable. 

The Wilcoxon Signed Rank Test was employed 
to assess the impact of the COVID-19 pandemic on 
feed cost and labor cost variables in smallholder layer 
chicken farming in Indonesia. This non-parametric 
test was chosen since the data had a non-normal 
distribution and were analyzed by the Shapiro-Wilk and 
Kolmogorov-Smirnov tests, where the null hypothesis 
(Ho) of normality was rejected for all variables. The 
result showed that the positive rank percentage (75.27%) 
indicates that, on average, feed costs increased during 
the COVID-19 pandemic compared to before the 

COVID-19 pandemic. This finding is consistent with 
the broader economic trends during the COVID-19 
pandemic, where disruptions in supply chains and 
increased demand for certain goods led to rising input 
costs and income shocks (Biswal et al., 2020; Kansiime et 
al., 2021; Weersink et al., 2021). The COVID-19 pandemic 
has impacted about 94.3% of micro, small, and medium-
sized enterprises, primarily through decreased sales 
and lower access to inputs and financing (Nordhagen 
et al., 2021). Even volatile markets led to the permanent 
closure of many farms (Sattar et al., 2021).

Similarly, the Wilcoxon test for layer chicken labor 
cost indicates a statistically significant difference before 
and during the COVID-19 pandemic. This finding aligns 
with the challenges faced by many industries during 
the COVID-19 pandemic, including labor shortages, 
increased labor safety measures, and potential 
disruptions in labor supply (Fan et al., 2021). Even in 
Myanmar, more than 40% of chicken farm workers 
have lost permanent employment since the beginning 
of the COVID-19 pandemic (Fang et al., 2021). These 
findings have implications for smallholder layer-chicken 
farmers in Indonesia. The significant increases in feed 
and labor costs during the COVID-19 pandemic suggest 
that farmers may have had to adapt their farming 
practices and costs to accommodate these changes. 
Optimizing local feed utilization, cost-effective labor, 
and government support may have been essential for 
maintaining profitability and sustainability during the 
COVID-19 pandemic period. Understanding the specific 
costs faced by smallholder-layer chicken farmers can 
inform targeted interventions (Bamidele & Amole, 2021).

The Wilcoxon Signed Rank Test was also employed 
to evaluate the impact of the COVID-19 pandemic 
on farmer profit variables due to the non-normal 
distribution of the data. The Wilcoxon test results 
(Table 6) revealed a statistically significant difference 
in profit between the periods before and during the 
COVID-19 pandemic. The income reduction of the 
farmers during COVID-19 pandemic was due to 
increased feed and pullet prices. Moreover, it was also 
due to a reduction in the demand for poultry products 
because of the movement restriction (lockdown) applied 
by the Government during the COVID-19 pandemic. 
The result was similar to those reported by Setiadi et al. 
(2022) and Mishra et al. (2023), that the sharp decrease 
in the farmer’s income was due to supply-demand 
mechanisms, which also occurs in Bangladesh (Sattar et 
al., 2021).

The statistically significant difference in profit 
levels observed during the COVID-19 pandemic 
indicated that smallholder layer-chicken farmers 
promptly adapted to the changing circumstances. These 
adaptations included production methods, farming 
practices, market demands, and product distribution 
channels. Increased online sales and marketing during 
the first year of the COVID-19 pandemic showed more 
resilience to the shocks of the COVID-19 pandemic 
(Durant et al., 2023). On the other hand, governments 
have implemented policies and programs aimed at 
assisting smallholder farmers during the COVID-19 
pandemic, including financial support, access to 
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markets, and increasing smallholder farmers’ capacity. 
The previous studies proved that improving chicken 
genetics through government policy to smallholder 
farming households holds great potential for economic 
growth and resilience during the COVID-19 pandemic 
(Bamidele et al., 2023). Resilience should not be limited 
to the immediate survival of layer chicken farmers but 
should also encompass strategies for enduring economic 
and sustainability challenges in the future. According 
to Durrant et al. (2003), the greater use of non-direct-
to-consumer market channels was associated with less 
resilience. Producer-consumer links also increase the 
ability of consumers to access fresh products, higher 
quality, and affordable prices (Tittonell et al., 2021).

If compared to an avian influenza (AI) outbreak, 
it appears that both the COVID-19 pandemic and the 
Avian Influenza outbreak have significant impacts, 
albeit in different ways. The COVID-19 pandemic 
has primarily affected human health and the global 
economic sectors, leading to widespread health crises, 
economic downturns, and disruptions in various indus-
tries, including smallholder-layer chicken farms. On the 
other hand, Avian Influenza predominantly affects the 
poultry industry, causing substantial losses in poultry 
populations and economic damage to smallholder 
poultry farms (Boni et al., 2013). Understanding the 
distinct impacts of both diseases and their interactions is 
crucial for effective mitigation and response strategies to 
protect human and animal health, as well as to ensure 
the resilience of smallholder layer chicken farms in the 
face of emerging infectious diseases. This would be an 
interesting topic for future research to explore.

Policymakers and stakeholders can develop 
strategies to enhance the resilience of smallholder layer 
chicken farming to future disruptions. Some suggestions 
to cope with the impact of the COVID-19 pandemic 
include ensuring effective logistics and supply of 
critical inputs, supporting agricultural production and 
farmers, using innovative methods to promote sales 
(Pu & Zhong, 2020), providing financial support and 
stabilizing agriculture production and product supply 
(Pan et al., 2020). Moreover, the strengthening and the 
growth of smallholder farmers in facing the COVID-19 
pandemic case required connection, networking, 
innovation, and technology adoption (O’Connell et al., 
2021). In the future, to assist in mitigating the financial 
effects of potential COVID-19 pandemics, it is essential 
to strengthen the resilience of the layer poultry industry 
by making investments in dependable diagnostic tools 
and kits, efficient disease management and control (Jan 
et al., 2023), and research into novel treatments.

CONCLUSION

Smallholder layer-chicken farms have 
demonstrated resilience in maintaining their 
populations and productivity levels. Despite 
experiencing significant impacts on operational costs, 
particularly in feed and labor expenses, farmers have 
shown adaptability by effectively managing resources to 
sustain their operations. Fluctuations in the revenue-cost 

ratio throughout different COVID-19 pandemic phases 
highlight the sector's ability to navigate economic 
uncertainties and rebound in post-COVID-19 pandemic 
recovery. Furthermore, diversifying sales channels 
and engaging with local communities are crucial in 
mitigating disruptions and fostering resilience. These 
findings underline the resilience and adaptability of 
smallholder layer chicken farms during and after the 
COVID-19 pandemic in Indonesia.
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