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Abstract: In sub-Saharan Africa, most households in rural communities keep smallholder poultry,
and are exposed to harsh socio-economic conditions caused by COVID-19 pandemic due to the
vulnerability of their production systems to crisis. This study assessed the impact of COVID-19 on
525 smallholder poultry farmers in five states of Nigeria. The study was conducted 15 months after
the onset of the pandemic in Nigeria using structured questionnaires focused on socio-demography,
income, production systems, markets, and food security. Average household size increased from
6.9 before COVID-19, to 8.3 during COVID-19, representing a 20.3% increase in population growth.
Over half (52.6%) of this increase was due to childbirths. Average monthly income before and during
the pandemic was reduced from NGN 22,565 (USD 62.70) to NGN15,617 (USD 38.10), respectively.
During the pandemic, there was a 28.4% increase in the number of farmers living below the inter-
national poverty line of USD 1.90 per day. In addition, reliance on chickens for food and income
was significantly (p < 0.05) impacted by gender, location, household size, and monthly income.
These results show that the COVID-19 pandemic had a significant effect on the livelihoods and
food security of farmers, and the findings are essential in developing appropriate post-COVID-19
interventions for smallholder poultry production in Nigeria.
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1. Introduction

Globally, the COVID-19 pandemic has caused major disruptions to several agricul-
tural (livestock, crop, and horticulture) activities across different production systems.
Consequently, this resulted in significant hardships and economic losses to households,
particularly smallholder farmers who are less resilient and more vulnerable to shocks
and disturbance within the production system [1,2]. The impact of COVID-19 on small-
holder poultry households in sub-Saharan Africa is of particular importance because
over 80% of all households keep poultry as a source of livelihood and food security [3].
Smallholder poultry is largely a subsistence-oriented poultry keeping of unimproved or
improved dual-purpose (i.e., for eggs and meat) chicken breeds raised under scavenging
or semi-scavenging production systems, using family labour and locally available feed
resources [4-7]. In Nigeria, smallholder poultry accounts for between 65 and 77% of total
poultry holdings [8-10], and women are the primary keepers [11,12] and main actors within
the value chain.

In curtailing the outbreak of severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) in Nigeria, government at both the federal and state level imposed and enforced
drastic public health measures such as curfews, movement restrictions, lockdowns (par-
tial and total), social distancing, ban on interstate travel, and closure of markets [13].
These public health measures impacted differently the lives, activities, and economy of
people dwelling in different parts of the country [14]. This is partly due to the lack
of synergy and cohesiveness between the government at the federal and state level on
COVID-19 policy formulation, the extent of implementation, and the type of enforcement
required [15]. The contradictory policies and varying levels of enforcement in managing
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the disease outbreak further contributed to the poverty, hardship, and hunger experienced
by the poor [16].

Although the agricultural sector was exempted from some of these restrictions and
lockdowns, commercial large-farm holdings and small-scale farming activities operating
within an organised sub-sector were the main beneficiaries [17]. Smallholder poultry
production operates informally, under a less organised agricultural sub-sector where
farmers reside predominantly in rural communities but trade (sell eggs and live birds,
purchase day-old chicks) along interstate highways and markets (formal or informal)
located in peri-urban and urban centres [18-20]. However, due to the COVID-19 pandemic,
access to such markets and the hawking of live birds along highways were restricted.
In addition, at the community level, extension and animal husbandry information services
offered by farmer groups were interrupted due to social distancing. All of this threatened
smallholder poultry production, and expose vulnerable, resource-poor, rural households
to increased food insecurity and loss of livelihood. Therefore, the objective of this study
was to determine the effect of the COVID-19 pandemic on smallholder poultry production
in five states of Nigeria as well as its impact on household livelihoods and food security.

2. Materials and Methods
2.1. Description of Study Area and Household Selection

The study locations and households were selected from a previous study (African
Chicken Genetic Gains—ACGG) conducted in Nigeria on smallholder poultry [21]. The lo-
cations were Kebbi (Sudan Savanna), Nasarawa (Northern Guinea Savanna), Kwara
(Southern Guinea Savanna), Imo (Lowland Rainforest/Derived Savana) and Rivers (Man-
grove/Freshwater Swamp Forest) states [22]. The states represented different geographical
regions (North: Kebbi, Nasarawa, and Kwara; South: Imo and Rivers), and agroecological
zones of the country (Figure 1). The features of the agroecological zones were as described
by Yakubu [11].
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Figure 1. Map of Nigeria showing the study locations (highlighted red) in the agroecological zones.
Reprinted with permission from ref. [23]. Copyright 2019 Federal Department of Forestry.

A total of 525 households were selected. The model for the sampling was: 5 states —
3 senatorial districts per state — 3 local government areas (LGA) per state — 3 villages
per state — 35 households per village — 105 households per state.
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For adequate distribution of the households selected in each state, one LGA was
purposively selected from each of the three senatorial districts. Each of the three villages
was then randomly selected from the respective LGA.

The sampling represented over 40% of the total number of households from the ACGG
smallholder poultry baseline survey (1200) (Alemayehu et al. 2018). Eligibility criteria
included persons aged 18 years old and above, and having previously participated in both
the baseline survey and on-farm activities during the ACGG project [24]. Participation
in the ACGG project was an important criterion for household selection so as to allow
an unbiased comparison of the results from the baseline survey with this study’s results.
For this study, respondents were defined as persons primarily responsible for keeping
chickens in the household. All the respondents provided informed consent to participate
in the survey. The study was approved by the Review Committee of the CGIAR COVID-19
Hub: ILRI Nigeria 2021. The survey was conducted in 17 days, between 27 May and
13 June 2021. This was 15 months after the first documented case (27 February, 2020) of
COVID-19 in Nigeria [25].

2.2. Research Hypothesis

Null hypothesis: There is no significant impact of the COVID-19 pandemic on monthly
income, poverty status, food security, flock size, accessibility of markets, sale of live
birds/eggs, or household sizes of smallholder poultry farmers in the five agroecological
zones of Nigeria.

Alternate hypothesis: The monthly income, poverty status, food security, flock size,
accessibility of markets, sale of live birds/eggs, and household sizes of smallholder poultry
farmers surveyed in the five agroecological zones of Nigeria are significantly impacted by
the COVID-19 pandemic.

2.3. Data Collection and Analysis

This survey was a cross-sectional study conducted using a structured questionnaire
with questions in the following areas: socio-demography, household income, flock size
and production, markets, information and extension services, and food and consumption.
The questions focused on the period before the COVID-19 outbreak (January 2020) and
during COVID-19 (February 2020-May 2021). The questionnaires were interviewer ad-
ministered by trained field officers who visited each of the participants in their respective
households. Due to varying levels of COVID-19 restrictions on gatherings in each of the five
states, focused group discussions and key informant interviews were not conducted. All
the field officers had previously participated in the ACGG project and were familiar with
the farmers, local languages, communities, and practice of smallholder poultry production.
Each field officer was assigned to a village. Data were collected on smartphones using
Google Forms and stored in real-time on Google cloud services. Geolocations of the study
areas were also captured [26].

Data were subjected to descriptive (mean, standard deviation, frequency, percentage)
and inferential statistics (Chi square (x?), Wilcoxon signed-rank test, Kruskal-Wallis H
one-way analysis-of-variance (ANOVA) test). The following mathematical models [27]
were used for the inferential analysis:

Chi — square test : Xﬁf =) (0;— E)?*/E;, @D

where df = degrees of freedom, O; = observed value in category i, E; = expected value
in category i, and x? = Chi-square value. The Chi-square test was used to test the null
hypothesis that there is no significant association between the independent variables
(gender, location) and the dependent variables (poverty status, flock size, reliance on
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chickens, accessibility of markets, sale of live birds and eggs), before and during the
COVID-19 pandemic.

LR
VIn(n+1)(2n+)]/6’
L R;

and for the assumption of tied data pairs: z = \/72, (©)]
LR

where z is the test statistic tested against the Z-score, n is the number of sample pairs
grouped either by gender (male, female) or region (north, south) before and during
COVID-19, and R; is the (signed) rank of the absolute difference between the ith pair
of values. This was used to test the null hypothesis that there is no systematic difference in
the mean of the paired observations obtained for household size, average monthly income,
and flock size before and during COVID-19 by gender and region.

Wilcoxon signed — rank test : z =

@

12 T2

)zn—i—s(NH), (4)

Kruskal — Wallis H one — way ANOVA : H = N(NT1)

where H is the Kruskal-Wallis test statistic for the non-parametric one-way ANOVA
(H > 2 groups), N is the total number of observations across all groups (location), T; is the
sum of ranks of observations in the ith sample, and 7; is the number of observations in the
groupi(i=1,2,...,I). For tied observations, a correlation factor was applied to H and
mean ranks were used in comparing the group effect before and during COVID-19.

H

-

H = @)

where t; is the number of observations within the groups of tied ranks. The null hypothesis
test was that there is no difference among the five states (location) with respect to household
size, monthly income, and flock size before and during COVID-19.

In addition, multivariate logistic regression analysis was used to test the degree of
associations (odds ratio) between respondents’ reliance on chickens (binary variable) and
some predictors (location, gender, household size, monthly income).

lOgitTL'(X) = ‘BQ + IB1X1 + ﬁzXz +...+ ,Ban , (6)

1

N(X) - 1 +67(/30+/31X1+f52X2+...+[3an)’

@)

where X is the jth predictor for the jth case representing the covariates X, X, ..., Xu;
Bo is the intercept; B1X; to B, X, are the regression coefficients that represent log odds; n
is the number of predictors; and 7 is the expected proportional outcome for the binary
response variable. This was tested against the null hypothesis that there is no significant
relationship between farmers’ reliance on chickens and location, gender, household size,
and monthly income.

Effect size (Cohen’s d) was determined using the Wilcoxon signed-rank test parameters
to quantify the effect of COVID-19 on respondents’ monthly income, household size, and
flock size before and during the pandemic. Data were analysed in R [28] version 3.6.2
and Statistical Package for Social Sciences (SPSS version 20). Prior to analysis, data were
tested for normality using the Shapiro-Wilk test. Data visualisations were presented using
MS-Excel (Office 2019) and R.

The dollar (USD) to naira (NGN) exchange rate before the COVID-19 outbreak in
Nigeria (January 2020) was USD 1 to NGN = 360, whereas the exchange rate during the
outbreak of COVID-19 (May 2021) was USD 1 to NGN = 410 [29].
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3. Results
3.1. Gender and Age of Respondents

The results of this study represent a total of 525 households, and two-thirds (66%) of
the respondents were female (1 = 346) whereas over one-third (34%) were male (1 = 179)
(Figure 2). There were more female respondents than male in all the states except Imo
State. Nasarawa (82%) had the highest percentage of female respondents, followed by
Kebbi (73%), Rivers (69%), Kwara (56%), and Imo (49%) states. The average age of the
respondents was 51.0 £ 21.6 years. The majority of the respondents (70.1%) were aged
between 40 and 69 years old. Respondents aged 18 to 39 years and 70 years and above
were 18.3% and 11.6%, respectively.

525

346

H Male
179 Female
105 105 105 105 Total
86 72
33 46 59 53 52
19
— - [ [ |
Nasarawa State  Rivers State Kwara State Imo State Total
Location

Figure 2. Gender distribution of respondents across the study locations in Nigeria.

3.2. Household Size

Average household size before and during COVID-19 was 6.95 & 2.14 and 8.29 + 2.56,
respectively (Table 1). The effect of COVID-19 on average household size was moderate
(d = 0.62) and statistically significant (Z = —14.29, p < 0.001). Table 1 shows that across the
locations, the percentage increase in average household size in the period before and during
COVD-19 was approximately 35.7% (Rivers), 24.5% (Kwara), 23.6% (Imo), 10.1% (Kebbi),
and 9.4% (Nasarawa). Respondents in the northern region had a lower (13.2%) percentage
increase compared to those in the south (30.3%). Both male (19.7%) and female (19.2%)
respondents had about a 20% increase in average household size in the period before
and during COVID-19. Gender, location, and region of the respondents had a statistically
significant (p < 0.001) association with household size (Figure 3).

Before the pandemic, about two-thirds (65.9%) of the respondents had average house-
hold sizes ranging between six and nine, whereas household sizes ranging between one
and two, three and four, and 10 and above were reported by 1.5%, 22.7%, and 9.9% of the
respondents, respectively (Table 2). During the pandemic, the distribution of respondents
across the range of household sizes was 0.2% (1-2), 14.1% (3—4), 54.3% (6-9), and 31.4%
(10 and above). Table 2 shows a statistically significant (p < 0.05) distribution of respondents
across a range of household sizes by gender and location in the period under study.
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Table 1. Descriptive statistics of household size, monthly income, and flock size by gender, location, and region before and during COVID-19.
Gender Location Region Total
. . ota
Variable Period Male Female Kebbi Nasarawa Kwara Imo Rivers North South =525
n=179 n =346 n =105 n =105 n =105 n =105 n =105 n=>315 n =210
Cg%fﬁ;ig 6.56 7.15 8.90 8.11 5.35 5.42 6.98 7.45 6.20 6.95
Mean (SD) (2.40) (1.97) (1.15) (1.43) (1.47) (2.43) (1.23) (2.04) (2.07) (2.14)
Household ng;lllg‘_glg 7.85 8.52 9.80 8.87 6.66 6.70 9.47 8.43 8.08 8.29
size Mean (SD) (2.55) (2.54) (1.73) (1.87) (2.13) (2.49) (2.56) (2.32) (2.88) (2.56)
il; ‘erceirst 19.66 19.16 10.11 9.37 24.49 23.62 35.67 13.15 30.32 19.28
c gfff%‘fl 9 30,260.34 18,583.82 17,919.05 18,433.33 30,714.29 27,110.48 18,647.62 22,355.56 22,879.05 22,564.95
Mean (SD) (22,591.60) (14725.51) (12232.35) (15,694.36) (21,169.10) (23,038.36) (15,173.98) (17,738.52) (18,916.78) (18,623.52)
Monthly Durin
income c OVIDjél 9 20,956.42 12,854.34 14,800.00 10,387.62 23,153.33 16,093.33 13,649.52 16,113.65 14,871.43 15,616.76
(NGN) Mean (SD) (18,483.56) (13,091.79) (11,104.53) (9447.64) (19,351.10) (16,486.22) (16,708.49) (14,917.91) (16,603.21) (15,610.21)
;eecr::ar:e —30.75 ~30.83 ~17.41 —43.65 —24.62 —40.64 —26.80 —27.92 —35.00 —30.79
c g{’;ﬁ; 9 29.68 29.64 31.52 28.31 29.64 29.38 29.41 29.83 29.40 29.65
Mean (SD) (2.49) (2.50) (3.14) (2.35) (1.60) (1.88) (2.10) 2.77) (1.98) (2.49)
Flock size Cg{‘,ﬁgﬁ 9 30.40 30.21 3241 29.36 29.90 30.62 29.11 30.56 29.86 30.28
Mean (SD) (3.37) (2.74) (2.01) (1.62) (2.89) (4.28) (2.00) (2.60) (3.42) (2.97)
Percent 2.43 1.92 2.82 3.71 0.88 422 ~1.02 245 1.56 2.13

change
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Figure 3. Household size of respondents by (a) location, (b) gender, and (c) region before and during COVID-19.

Table 2. Percentage distribution of household sizes before and during the COVID-19 pandemic.

Household 1-2 3-5 6-9 10*
Sizes 1t (%) 1 (%) (%) 1 (%) N F df @ab) p-Value
Before COVID-19
Gender
Male 6 (3.4) 55 (30.7) 97 (54.2) 21 (11.7) 179 9.27 1523 0.02*
Female 2(0.6) 64 (18.5) 249 (72.0) 31(9.0) 346
Location
Kebbi 0(0.0) 0(0.0) 77 (73.3) 28 (26.7) 105 101.77 4520 0.00 *
Nasarawa 0(0.0) 0(0.0) 90 (85.7) 15 (14.3) 105
Rivers 1(1.0) 0(0.0) 102 (97.1) 2(1.9) 105
Kwara 0(0.0) 7 (6.9) 96 (91.0) 2(2.1) 105
Imo 7(6.7) 54 (51.4) 37 (35.2) 7(6.7) 105
Total 8 (1.5) 119 (22.7) 346 (65.9) 52 (9.9) 525
During COVID-19
Gender
Male 0(0.0) 31(17.3) 102 (57.0) 46 (25.7) 179 8.29 1523 0.00 *
Female 1(0.3) 43 (12.4) 183 (52.9) 119 (34.4) 346
Location
Kebbi 0(0.0) 0(0.0) 57 (54.3) 48 (45.7) 105 101.77 4520 0.00 *
Nasarawa 0(0.0) 0(0.0) 66 (62.9) 39 (37.1) 105
Rivers 0(0.0) 0(0.0) 54 (51.4) 51 (48.6) 105
Kwara 0(0.0) 39.0 50 (47.6) 14 (13.3) 105
Imo 1(1.0) 33 (31.4) 58 (55.2) 13 (12.4) 105
Total 1(0.2) 74 (14.1) 285 (54.3) 165 (31.4) 525

* p <0.05; n/N, number of respondents.
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Figure 4 shows that more than half (57%) of the respondents experienced an increase
in household size during COVID-19, either due to new childbirths or the arrival of relatives,
and a larger proportion (88.8%) of these respondents experienced about a 50% increase
in average household size (Table 2). Table 3 shows that over half (56.7%) of the female
respondents experienced close to a 100% increase in average household size compared to
males (50.3%). Gender (F = 4.79, p = 0.03) and location (F = 12.10, p = 0.00) had a statistically
significant influence on the percentage increase in average household size.

m No increase/decrease
m Increase (Child births & Relatives)
Decrease (Death/migration)

Zero change

Figure 4. Household size dynamics during the COVID-19 pandemic.

Table 3. Percentage distribution of household size increases during the COVID-19 pandemic.

Overall Percentage Increase in Household Size
(24.7% =+ 43.7)

Percentage Less than 1% 1-50% 51-100% More than
Increase Increase n Increase n Increase n 100% Increase N F df (a,b) p-Value
(Range) (%) (%) (%) n (%)
Gender
Male 78 (43.6) 76 (42.5) 14 (7.8) 11 (6.1) 179 4.79 1523 0.03 *
Female 148 (42.8) 157 (45.4) 39 (11.3) 2(0.6) 346
Location
Kebbi 51 (48.6) 53 (50.5) 1(1.0) 0(0.0) 105 12.1 4520 0.00 *
Nasarawa 57 (54.3) 46 (43.8) 2(1.9) 0(0.0) 105
Rivers 29 (27.6) 49 (46.7) 26 (24.8) 1 (1.0) 105
Kwara 43 (41.0) 46 (43.8) 12 (11.4) 4(3.8) 105
Imo 46 (43.8) 39 (37.1) 12 (11.4) 8(7.6) 105
Total 226 (43.1) 233 (44.4) 53 (10.0) 13 (2.5) 525

* p <0.05; n/N, number of respondents.

Tables 4 and 5 highlight the percentage distribution of respondents according to the
number of persons added to the households through childbirth and the arrival of relatives
during the pandemic. The number of persons added to the households through childbirth
ranged from one (22.5%), to two (13.5%), to three and above (16.6%), whereas the number
of persons added to the households through arrival of relatives ranged from one, to two,
to three, to over three in 13.3%, 15.2, 1.5% and 12.4% of the respondents” households,
respectively. Gender was found to have a statistically significant (x> = 10.63, p = 0.01) effect
only on the number of children added to households by birth, but location significantly
influenced both the number of persons added through childbirth (x? = 72.24, p = 0.00) and
the arrival of relatives (x? = 102.30, p = 0.00).
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Table 4. Percentage distribution of the number of children added to households through childbirth during COVID-19 by
gender and location.

None One Child Two Children Three Children and Above N 2 (df) Value
1 (%) ) 1 (%) @) 1 (%) (>3) 1 (%) X P
Gender
10.63
Male 86 (48.0) 35 (19.6) 35 (19.6) 23 (12.8) 179 3) 0.01*
Female 163 (47.1) 83 (24.0) 36 (10.4) 64 (18.5) 346
Location
. 72.24
Kebbi 54 (51.4) 32 (30.5) 10 (9.5) 9 (8.6) 105 (12) 0.00 *
Nasarawa 54 (51.4) 35 (33.3) 14 (13.3) 2(1.9) 105
Rivers 40 (38.1) 20 (19.0) 13 (12.4) 32 (30.5) 105
Kwara 38 (36.2) 20 (19.0) 14 (13.3) 33 (31.4) 105
Imo 63 (60.0) 11 (10.5) 20 (19.0) 11 (10.5) 105
Total 249 (47.4) 118 (22.5) 71 (13.5) 87 (16.6) 525

* p <0.05; n/N, number of respondents.

Table 5. Number of persons added to households through arrival of relatives during the COVID-19 pandemic.

No Relatives 1 Person 4 Persons and
. . 2 Persons Came 3 Persons Came
Came to Live Came to Live to Li ith U to Li ith U Above Came to N 2 (dp _Val
with Us with Us ° “;"' (";") st “;e (V;") s Live with Us X p-vaiue
1 (%) 1 (%) ° ? 1 (%)
Gender
Male 109 (60.9) 20 (11.2) 26 (14.5) 1(0.6) 23 (12.8) 179 3(5)9 0.51
Female 193 (55.8) 50 (14.5) 54 (15.6) 7 (2.0) 42 (12.1) 346
Location
. 102.3
Kebbi 75 (71.4) 16 (15.2) 10 (9.5) 4(3.8) 0(0.0) 105 (16) 0.00 *
Nasarawa 71 (67.6) 12 (11.4) 18 (17.1) 4(3.8) 0(0.0) 105
Rivers 35 (33.3) 13 (12.4) 22 (21.0) 0(0.0) 20 (19.0) 105
Kwara 57 (54.3) 15 (14.3) 13 (12.4) 0(0.0) 20 (19.0) 105
Imo 64 (61.0) 14 (13.3) 17 (16.2) 0(0.0) 10 (9.5) 105
Total 302 (57.5) 70 (13.3) 80 (15.2) 8 (1.5) 65 (12.4) 525

* p <0.05; n/N, number of respondents.

3.3. Income

As shown in Table 1, the average monthly income of the respondents before and dur-
ing COVID-19 was NGN 22,564.95 + 18,623.52 (USD 62.7) and NGN 15,616.76 + 15,610.21
(USD 38.1), respectively. COVID-19 had a moderate (d = 0.66) and statistically significant
(Z=-15.12, p < 0.001) effect on the average monthly income of the respondents. There
was a statistically significant (p < 0.001) effect of gender and location on average monthly
income, but region had no statistically significant (p > 0.05) effect (Figure 5). The per-
centage reduction in average monthly income in the period before and during COVD-19
ranged from 17.4% (Kebbi) to 43.6% (Nasarawa), and from 27.9% (North) to 35.0% (South)
across location and region, respectively (Table 1). Males and females both had about a
30.8% reduction in average monthly income.

During the pandemic, two-thirds of the respondents were observed to be living below
the average monthly income, and women account for a greater percentage (73.2%) of
this group of persons (Figure 6). As shown in Figure 6, a vast majority of respondents
(79.4%) reported a reduction in average monthly income during the pandemic whereas only
few (7.4%) experienced an increase. However, some (13.1%) reported no changes in their
average monthly income (Figure 7). Table 6 shows the distribution of respondents along a
range of average monthly income before and during COVID-19. Gender and location were
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significantly (p < 0.05) associated with the percentage distribution of respondents across
the range of average monthly income.
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Figure 5. Average monthly income of respondents by (a) location, (b) gender, and (c) region before and during COVID-19.
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Figure 6. Households earning below the average monthly income.
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Figure 7. Changes in average monthly income of respondents.
Table 6. Respondents” monthly income before and during the COVID-19 pandemic.
Monthly Less than Over
Income NonIr(ls/t(;me 5000 500:_(},/0;000 10’0?10(_0/5())’000 50,000 N F (df (a,b)) p-Value
(NGN) ° 1 (%) ° ° 1 (%)
Before COVID-19
Gender
Male 9(5.0) 4(2.2) 23 (12.8) 112 (68.2) 21 (11.7) 179 50.78 (1523) 0.00 *
Female 15 (4.3) 13 (3.8) 114 (32.9) 194 (56.1) 10 (2.9) 346
Location
Kebbi 0 (0.0) 3(29) 41 (39.0) 60 (57.1) 1(1.0) 105  11.54 (4520) 0.00 *
Nasarawa 0 (0.0) 2(1.9) 52 (40.0) 57 (54.3) 4(3.8) 105
Rivers 6(5.7) 8(7.6) 27 (25.7) 59 (56.2) 5(4.8) 105
Kwara 0(0.0) 0(0.0) 19 (18.1) 75 (71.4) 11 (10.5) 105
Imo 0 (0.0) 4(3.8) 8(7.6) 65 (61.9) 10 (9.5) 105
Total 24 (4.6) 17 (3.2) 137 (26.1) 316 (60.2) 31 (29.5) 525
During COVID-19
Gender
Male 17 (9.5) 9(5.0) 40 (22.3) 101 (56.4) 12 (6.7) 179  33.77 (1523) 0.00 *
Female 22 (6.4) 79 (22).8 112 (32.4) 128 (37.0) 5(1.4) 346
Location
Kebbi 0 (0.0) 18 (17.1) 36 (34.3) 50 (47.6) 1(1.0) 105  10.25 (4520) 0.00 *
Nasarawa 0 (0.0) 36 (34.3) 31 (29.5) 38 (36.2) 0 (0.0) 105
Rivers 19 (18.1) 17 (16.2) 35(33.3) 28 (26.7) 6(5.7) 105
Kwara 0 (0.0) 4(3.8) 29 (27.6) 64 (61.0) 8(7.6) 105
Imo 20 (19.0) 13 (12.4) 21 (20.0) 49 (46.7) 2(1.9) 105
Total 39 (7.4) 88 (16.8) 152 (29.0) 229 (43.6) 17 (3.2) 525

* p <0.05; n/N, number of respondents.

Respondents’ Income Relative to Poverty Line

Table 7 shows the percentage of respondents whose average monthly income was
below and above the international poverty line (IPL) of USD 1.90 per day (2011 PPP) [30]
before (equivalent of NGN 684/day or NGN 20,520/month) and during (equivalent
of NGN 779/day or NGN 23,370/month) COVID-19. The proportion of women liv-
ing below the IPL before and during the pandemic was 69.9% and 84.1%, respectively
(Figure 8). The proportion of respondents living below the IPL before COVID-19 ranged
from 42.9% (Kwara) to 76.2% (Rivers), whereas during the pandemic, it ranged from
66.7% (Kwara) to 92.4% (Nasarawa). Before and during COVID-19, gender, location, and
household size significantly (p < 0.05) influenced the distribution of respondents in relation
to IPL.
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Table 7. Respondents’ income relative to the international poverty line.

Below USD 1.90

Above USD 1.90

2 -
1 (%) (%) N x* (df) p-Value
Before COVID-19
Gender
Male 79 (44.1) 100 (55.9) 179 33.1(1) 0.00 *
Female 242 (69.9) 104 (30.1) 346
Location
Kebbi 73 (69.5) 32 (30.5) 105 37.3(4) 0.00 *
Nasarawa 72 (68.6) 28 (31.4) 105
Rivers 80 (76.2) 25 (23.8) 105
Kwara 45 (42.9) 60 (57.1) 105
Imo 51 (48.6) 54 (51.4) 105
Household Size
12 5 (62.5) 3(37.5) 8 34.3 (3) 0.00 *
3-5 50 (42.0) 69 (58.0) 119
6-9 235 (67.9) 111 (32.1) 346
10+ 31 (59.6) 21 (40.4) 52
Total 321 (61.1) 204 (38.9) 525
During COVID-19
Gender
Male 121 (67.6) 58 (32.4) 179 19.0 (1) 0.00 *
Female 291 (84.1) 55 (15.9) 346
Location
Kebbi 82 (78.1) 23 (21.9) 105 23.1 (4) 0.00 *
Nasarawa 97 (92.4) 8 (7.6) 105
Rivers 86 (81.9) 19 (18.1) 105
Kwara 70 (66.7) 35 (33.3) 105
Imo 77 (73.3) 28 (26.7) 105
Household Size
1-2 1 (100.0) 0 (0.0) 1 11.7 (3) 0.01*
3-5 48 (64.9) 26 (35.1) 74
6-9 236 (82.8) 49 (17.2) 285
10+ 127 (77.0) 38 (23.0) 165
Total 412 (78.5) 113 (21.5) 525
p < 0.05; /N, number of respondents.
400
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Figure 8. Gender disaggregation of respondents relative to the international poverty line before and during COVID-19.

Table 8 shows respondents whose average monthly income was above the IPL before
COVID-19, but moved below the IPL during COVID-19. This move impacted more females
(57) than males (43) and the effect of gender was statistically significant (x> = 4.31, p = 0.04).
Kwara (27.6%), Imo (24.8%), and Nasarawa (23.8%) states accounted for over 70% of the



Sustainability 2021, 13, 11475

13 of 22

number of respondents who before COVID-19 were earning above the IPL, but during
COVID-19 had moved below the poverty line. This move was also significantly influenced
by location (x? = 21.10, p = 0.00).

Table 8. Respondents whose monthly income was above the international poverty line before
COVID-19 but below the poverty line during COVID-19.

True n (%) False n (%) N x2 (df) p-Value
Gender
Male 43 (24.0) 136 (76.0) 179 431 (1) 0.04 *
Female 57 (16.5) 289 (83.5) 346
Location
Kebbi 10 (9.5) 95 (90.5) 105 21.1 (4) 0.00 *
Nasarawa 25 (23.8) 75 (76.2) 105
Rivers 10 (9.5) 95 (90.5) 105
Kwara 29 (27.6) 76 (72.4) 105
Imo 26 (24.8) 79 (75.2) 105
Household Size
1-2 3 (37.5) 5 (62.5) 8 6.14 (3) 0.11
3-5 29 (24.4) 90 (75.6) 119
6-9 62 (17.9) 284 (82.1) 346
10+ 3 (6.0) 49 (46.0) 52
Total 100 (19.1) 425 (80.9) 525

* p <0.05; n/N, number of respondents.

With respect to the national poverty line of NGN 137,430 per annum (NBS 2020),
35.6% and 53.3% of the respondents were living below the line (i.e., NGN 11,425.50/ month)
before and during COVID-19, respectively. This represents a 50% increase in the number
of respondents within the poverty bracket during COVID-19. According to this national
poverty level, 28% of the farmers (338) previously outside the national poverty line before
COVID-19 had plunged into poverty. That is, 95 farmers were plunged into poverty.

3.4. Contribution of Chicken to Food Security and Income during the Pandemic

Majority of the respondents” households (75%) relied more on chickens for food and
income during COVID-19. Sixty-four percent of these households (394) were of female
respondents compared to male (36%) respondents. Rivers State had the highest number of
households (93) that were dependent on chickens, followed by Nasarawa (89), Kwara (76),
Kebbi (70), and Imo (66) states.

Table 9 highlights the relationship between household reliance on chickens (Yes/No),
and location, gender, household size (arrival of relatives/childbirth), and monthly income
(increase/decrease/no change). The model shows that location, gender, household size,
and monthly income were good predictors of respondents’ reliance on chickens (3 = 1.101,
df =1, p < 0.05). During the pandemic, location, gender, increase in household size due to
arrival of relatives, and changes in monthly income were 0.835, 0.574, 1.227, and 0.625 times
(odds ratios) more likely to influence (p < 0.05) reliance on chickens, respectively. Tables 10
and 11 show a bivariate distribution of the reliance on chickens against changes in average
monthly income (x? = 18.71, p = 0.00) and household sizes (x> = 13.62, p = 0.00) during
COVID-19. Over 80% of the respondents who reported a reduction in average monthly
income during the pandemic relied more on chickens for money and food. A vast majority
of the respondents (88.4%) with household sizes greater than six relied more on chickens
for money and food during COVID-19.
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Table 9. Association between household reliance on chickens, location, gender, household size, and monthly income during

COVID-19.
95% CI for OR
Predictors B SE Wald df p-Value OR
Lower Upper
Model 1.101 0.101 119.208 1 0.000 * 3.008
Constant 2.902 0.575 25.494 1 0.000 * 18.215
Location —0.181 0.075 5.855 1 0.016 * 0.835 0.721 0.966
Gender —0.555 0.233 5.674 1 0.017 * 0.574 0.363 0.906
Household size increase
(childbirth) 0.136 0.106 1.649 1 0.199 1.145 0.931 1.409
Household size increase 0.204 0.094 4.740 1 0.029 * 1.227 1.021 1.474
(arrival of relatives)
Monthly income —0.470 0.161 8.557 1 0.003 * 0.625 0.456 0.856
* p <0.05; B, beta coefficient; CI, confidence interval; df, degrees of freedom; OR, odds ratio; SE, standard error.
Table 10. Association between respondents’ reliance on chickens and changes in income.
Did Your Monthly Income Reduce or Increase during
the Pandemic?
Reduced No change Increased Total x> Value
1 (%) n (%) 1 (%) n (%) (df) P
Compared to before COVID-19, No 88 (67.2) 31(23.7) 12 (9.2) 131 (100.0) 18.71 (2) 0.00 *
did you have to rely more on
chickens for money and /or Yes 329 (83.5) 38 (9.6) 27 (6.9) 394 (100.0)
food during COVID-19? Total 417 (79.4) 69 (13.1) 39 (7.4) 525 (100.0)
* p <0.05; n/N, number of respondents.
Table 11. Association between respondents’ reliance on chickens and household size.
Household Size
1-2 3-5 6-9 10+ Total x? Value
1 (%) 1 (%) 1 (%) 1 (%) 1 (%) (df P
Compared to before
COVID-19, did you No 1(0.8) 28 (21.4) 72 (55.0) 30 (22.9) 131 (100.0) 13.62 (3) 0.00 *
have to rely more on
chickens for money Yes 0 (0.0) 46 (11.7) 213 (54.1) 135 (34.3) 394 (100.0)
and/or food durin,
COVID-19? & Total 1(0.2) 74 (14.1) 285 (54.3) 165 (31.4) 525 (100.0)

* p <0.05; n/N, number of respondents.

3.5. Household Flock Size

Average flock size per household was 29.65 =+ 2.49 and 30.28 £ 2.97 before and during
the pandemic, respectively (Table 1). The difference in flock size was statistically significant
(Z = —-4.74, p < 0.001), and COVID-19 had a small effect (d = 0.21) on the observed
changes in average flock size. Respondents in Imo State had the highest (4.2%) percentage
increase in flock size (Nasarawa, 3.7%; Kebbi, 2.8%; Kwara, 0.9%), whereas there was a
1.0% reduction in flock size in Rivers State. Respondents residing in the northern part of
the country had a higher (2.5%) percentage increase in flock size compared to those in
the south (1.6%). Figure 9 shows that the average flock size was significantly (p < 0.001)
influenced by location and region. Gender had no statistically significant (p > 0.05) effect
on average flock size.
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Figure 9. Average flock size of respondents by (a) location, (b) gender, and (c) region before and during COVID-19.

Table 12 shows that the majority (76.2%) of the respondents reported an increase
in flock size during the pandemic through the hatching of chicks by local hens (50.5%),
the purchase of DOC (22.8%), or gifts (2.9%). Compared to males (27.7%), more female
respondents (53.8%) increased their flock size through the hatching of chicks by local hens.
On the other hand, about one-third (32.5%) of male respondents’ flock size increased by
purchase of day-old chicks compared to females (17.9%). A greater percentage (62.3%) of
respondents attributed the decrease in flock size to the consumption and sale of live birds.
About a quarter (24.8%) of the respondents associated the decrease with theft, mortality,
and predation, whereas less than one-sixth (13.0%) gave away chickens as gifts or donations.
Sale of chickens contributed most to the decrease in flock size for all states except Kwara
and Rivers states, where gifts/donations and consumption most influenced the decrease
in flock size, respectively. Gender and location significantly (p < 0.05) influenced changes
(increase and decrease) in respondents’ flock size during the pandemic.

3.6. Markets, Sales, and Access to Extension Services

Tables 13 and 14 show that gender and location significantly (p < 0.05) influenced
respondents’ accessibility to markets and the sale of chicken products during the pandemic.
Most of the respondents (84.6%) indicated that COVID-19 restrictions and lockdowns
negatively impacted access to markets for the sale of live birds and eggs. This resulted in
fewer sales for over two-thirds of the respondents (69.3%) (Table 12). Only 17.5% of the
respondents had more sales, and 13.2% of the respondents observed no difference in sales
during the pandemic. The restrictions reduced the accessibility of markets for more females
(64%) than males (36%) (Table 12). Kebbi State had the highest percentage (99%) of respon-
dents whose access to markets was affected by the restrictions and lockdowns, followed by
Imo (96.2%), Kwara/Rivers (91.4%), and Nasarawa (44.8%) states. Access to agricultural
extension services was equally impacted for a vast majority of the respondents (88.4%).
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Table 12. Changes in respondents’ flock size during COVID-19.
Was There an Increase in Flock Size? How?
Yes: Gifts, Yes: Local Hens Yes: Purchased
No Donations Hatched Chicks DOC N X% (df) p-Value
1 (%) n (%) 1 (%)
Gender
Male 33 (18.4) 9 (5.0) 79 (44.1) 58 (32.5) 179 14.0 (2) 0.00 *
Female 92 (26.6) 6 (1.7) 186 (53.8) 62 (17.9) 346
Location
Kebbi 21 (20.0) 7 (6.7) 63 (60.0) 14 (13.3) 105 56.6 (8) 0.00 *
Nasarawa 19 (18.1) 4 (3.8) 63 (60) 19 (18.1) 105
Rivers 22 (21.0) 0 (0.0) 37 (35.2) 46 (43.8) 105
Kwara 22 (20.9) 1(1.0) 51 (48.6) 31 (29.5) 105
Imo 41 (39.0) 3(29) 51 (48.6) 10 (9.5) 105
Total 125 (23.8) 15 (2.9) 265 (50.5) 120 (22.8) 525
What Was Responsible for the Decrease in Flock Size?
Gifts, and Mortality, . Sale of Adult
. Theft, and Consumption . . 2
Donations . Live Birds N Xx- (df) p-Value
o Predation n (%) o
n (%) o n (%)
1 (%)
Gender
Male 69 (38.5) 6 (3.4) 45 (25.1) 59 (33.0) 179 16.0 (3) 0.00 *
Female 139 (40.2) 11 (3.2) 42 (12.1) 154 (44.5) 346
Location
; o 128.7
Kebbi 0 (0.0%) 39 (37.1) 13 (12.4) 53 (50.5) 105 (12) 0.00 *
Nasarawa 5 (4.8) 31(29.5) 13 (12.4) 56 (53.3) 105
Rivers 7 (6.7) 17 (16.2) 44 (41.9) 37 (35.2) 105
Kwara 38 (36.2) 14 (13.3) 29 (27.6) 24 (22.9) 105
Imo 18 (17.1) 29 (27.6) 21 (20.0) 37 (35.2) 105
Total 68 (13.0) 130 (24.8) 120 (22.8) 207 (39.4) 525
DOC, day-old chicks, n/N, number of respondents, * p < 0.05.
Table 13. Impact of COVID-19 restrictions on accessibility to markets.
Affected by the Not Affected by
Restriction the Restriction N x2 (df) p-Value
n (%) 1 (%)
Gender
Male 160 (89.4) 19 (10.6) 179 4.82 (1) 0.03 *
Female 284 (82.1) 62 (17.9) 346
Location
Kebbi 104 (99.0) 1(1.0) 105 162.8 (4) 0.00 *
Nasarawa 47 (44.8) 58 (55.2) 105
Rivers 96 (91.4) 9 (8.6) 105
Kwara 96 (91.4) 9 (8.6) 105
Imo 101 (96.2) 4(3.8) 105
Total 444 (84.6) 81 (15.4) 525

* p < 0.05; n/N, number of respondents.
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Table 14. Impact of COVID-19 restrictions on sales of live birds and eggs.
Fewer No
Sales n Difference n MO:ZO? ?les N X2 (df) p-Value
(%) (%) ’
Gender
Male 137 (76.5) 75 (14.0) 17 (9.5) 179 12.2 (2) 0.00 *
Female 227 (65.6) 44 (12.7) 75 (21.7) 346
Location
Kebbi 87 (82.9) 14 (13.3) 4(3.8) 105 76.0 (8) 0.00 *
Nasarawa 69 (65.7) 1(1.0) 35(33.3) 105
Rivers 63 (60.0) 11 (10.5) 31 (29.5) 105
Kwara 83 (79.0) 17 (16.2) 5(4.8) 105
Imo 62 (59.0) 27 (24.8) 17 (16.2) 105
Total 364 (69.4) 69 (13.1) 92 (17.5) 525

* p <0.05; n/N, number of respondents.

4. Discussion

The study participants were selected from locations (Kebbi, Nasarawa, Kwara, Imo,
and Rivers states) representative of different agroecology and vegetation zones, where two-
thirds of the total poultry population in Nigeria are being raised under smallholder poultry
production systems [31,32]. In addition, the participants reflected certain socio-cultural
(e.g., childbirth, communal living, family sizes) and socio-economic (e.g., income, markets,
agricultural activities) characteristics of households within the respective geographical
regions (North West: Kebbi; North Central: Kwara, Nasarawa; South East: Imo; South
South: Rivers) [33-35].

For this study, there was a distinction between respondents who were the farmers
keeping the chickens in the households and the household heads. However, there were
respondents (43%) who were both the farmer and the household head. This occurred
more with male respondents (88.3%) than with females (19.7%), and the majority of these
female respondents resided in Rivers (24) and Imo (18) states. This agrees with previous
reports that there are fewer female-headed smallholder poultry households in Nigeria,
with Rivers State having a significant proportion of these households compared to the other
states [21,36]. The implication of this disparity with respect to women’s empowerment,
gender roles (chicken ownership, decision making), and production efficiency within
households needs to be further investigated in a post-COVID-19 era. Overall, this study
confirms that women are the primary producers of smallholder poultry in Nigeria [12].

There was a 20.3% increase in average household size before (6.9) and during (8.3)
COVID-19. The average household size before the pandemic was similar to that observed
(6.5) in the baseline study (December 2015) conducted during the ACGG project [21].
This shows that between December 2015 and January 2020 (a four-year period), there was a
6.2% increase in household size. The percentage increase in household size within that four-
year period is lower than the 20.3% increase in average household size observed within the
15-month (February 2020-May 2021) COVID-19 period of this study. The alarming increase
in household size within this study period was attributed to childbirths and the arrival of
relatives. The arrival and welcoming of relatives and extended kin during periods of crisis
(death, job loss, insurgency) has been described as an intricate but essential ingredient of so-
cietal responsibilities of African, and in particular Nigerian, households [37,38]. Compared
with the increase in household size by the addition of relatives, childbirths accounted for
over half (52.6%) of the total increase in household size. This is consistent with the ranking
of Nigeria as third on the list of countries with the highest expected number of births during
the pandemic [39]. Ranking of the states by childbirth was as follows: Kwara (63.8%),
Rivers (61.2%), Kebbi/Nasarawa (48.6%), and Imo (40%). This implies that households
in the northern part of Nigeria had more childbirths during the pandemic than those in
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the south and follows a similar trend reported by NDHS [35] for fertility rates prior to
the pandemic.

Farmers” average monthly income was reduced significantly, by about one-third (31%),
before (NGN 22,565/USD 62.70) and during (NGN 15,617/USD 38.10) the pandemic.
However, the average monthly income (NGN) during COVID-19 was higher than that
previously reported for similar smallholder households in Nigeria (NGN 15,100) [12].
This may be attributed to current changes in the price of agricultural commodities (e.g.,
eggs, meat, live birds) and food inflation, which smallholder poultry farmers may have
also profited from [40,41]. During the pandemic, a vast majority of the farmers (78.5%)
were living below the international poverty line (USD 1.90/person/day), and there were
more poor women (71%) than men (29%). Compared with the southern regions (South East,
South South), farmers in the northern parts (North West, North Central) of Nigeria formed
a larger proportion (60%) of those living below the poverty line. This corroborates a recent
report on the outlook of poverty in Nigeria post COVID-19 that predicted a higher risk of
poverty in the north compared to the south [42,43]. There was a 28.3% increase in the number
of smallholder poultry farmers living below the poverty line during (412) the pandemic
compared to before the pandemic (321). This is within the projected increase in poverty rate
due to COVID-19 for the period 2020 (12.8%) to 2022 (45.2%) in Nigeria [42—45]. Within the
15-month period (February 2020 and May 2021), 100 smallholder poultry farmers (Male: 43,
Female: 57) were newly plunged into poverty. This represents about half (49%) of the total
number of the farmers (204) living above the poverty line before COVID-19.

ACGG intervention in Nigeria (2015-2019), contributed significantly to bringing
smallholder poultry farmers out of poverty [12]. However, due to COVID-19, some of these
farmers were plunged back into poverty. This suggests that about half of the gains made
through the ACGG interventions have been lost, and the remaining gains are equally at
risk of being eroded by the prolonged outbreak of the COVID-19 pandemic.

In addition to location and gender, there was a strong relationship between household
size and poverty status both before and during COVID-19. This finding is in agreement
with previous studies on the relationship between household size and poverty in rural
communities of Nigeria [46,47]. Farmers with household sizes ranging between three and
five and six to nine constituted the highest percentage of those living above and below
the poverty line, respectively. This suggests that population growth at household levels
increases the risk of poverty for smallholder poultry farmers.

Most of the farmers (75%) relied more on chickens as a source of food and income
during the pandemic, and Rivers State had the highest percentage (88.6%) of farmers
dependent on chickens. The observed reliance on chickens in Rivers State suggests an
increased pressure on food and money caused by the high increase (36%) in average
household size compared to the other states. During the pandemic, changes in average
monthly income and household size significantly influenced farmers’ reliance on chickens
for household food and income. Compared with those who experienced no change in
reliance on chickens, farmers who relied more on chickens had a larger reduction (42%)
in average monthly income, as well as a higher increase (17.7%) in household size during
COVID-19 than before COVID-19. This agrees with the reports that smallholder chickens
are valuable assets that provide sustenance and supplementary income [48,49] during
emergencies such as the COVID-19 pandemic. Increase in household size due to arrival
of kin, and not childbirth, was a significant predictor of farmers’ reliance on chickens.
This was not surprising, as the presence of more grown-ups in the households increased
the demand for food, and chickens are considered a primary choice for low-cost animal
protein sources in low-to-middle income countries (LMIC) [50-52].

As expected, the increased reliance on chickens by farmers during the pandemic
resulted in a decrease in flock size, mostly through sale of live birds and consumption of
chickens/eggs. About two-thirds (64.3%) of the farmers (207) whose flock size was reduced
due to the sale of live birds were from the northern region of the country. On the other hand,
reduction in flock size through consumption of chickens or eggs was highest (54.2%) in the
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southern parts. This observation is in consonance with the findings of Alabi [12], where
chicken and egg consumption were highest in the South South (Rivers) and South East
(Imo) states of Nigeria. The result also aligns with the objectives of keeping chickens across
the agroecological zones [21]. This implies that irrespective of the COVID-19 pandemic,
the purpose of keeping smallholder poultry has not changed.

In spite of the reduction in flock size, average flock size increased by 2.0% during
(30.3) the pandemic compared to before (29.7) the outbreak of COVID-19. The average
flock sizes observed in this study were higher than those previously reported (28) for a
similar group of farmers sampled within the same locations [21].

During COVID-19, less than a quarter (23%) of the farmers purchased day-old chicks,
whereas over half (51%) of the farmers resorted to using local hens to brood and hatch
chicks for re-stocking. This was largely due to COVID-19-related disruptions in the supply
chain of the day-old chicks of the farmer-preferred [11], dual-purpose chicken breeds
(FUNAAB Alpha, Noiler, Sasso) [7,22]. This agrees with an earlier report on the logistical
challenges associated with poultry input supply chains during the pandemic [15]. Gender
played a significant role in the re-stocking options available to farmers during COVID-19,
as more women purchased day-old chicks (52%) and used local hens (70%) to increase their
flock size, compared to men.

At the outbreak of the pandemic, when curfews, lockdowns, and movement re-
strictions were in place, there was limited access for most women (64%) to trade at the
markets or hawk along the highways. Across each of the states, except Nasarawa (45%), a
vast majority (90%) of the farmers were challenged by the inaccessibility of the markets.
Nasarawa State also had the lowest percentage of farmers (45%) affected by the restrictions,
lockdowns, and closure of markets. This suggests a flexibility in the enforcement of the
government’s policy on the closure of markets and movement restrictions. It may also be
indicative of the different marketing channels available to smallholder poultry producers
in Nasarawa State as well as their ingenuity compared to the other states. As may be
expected, Nasarawa State had the highest proportion (38%) of farmers who experienced an
increase in the sale of live birds and eggs during the pandemic. However, overall, farmers
experienced less sales during the pandemic, and this contributed to the changes in the
average monthly income.

5. Conclusions

This study identified the impact of the COVID-19 pandemic on smallholder poultry
production in Nigeria, and highlighted its threat to household livelihoods and food security.
These findings provide an update on the existing baseline surveys on smallholder poultry
production in Nigeria, and are essential for designing appropriate interventions in a
post-COVID-19 era. The study emphasises a strong association between gender, location,
household size, and monthly income on the livelihoods and food security of smallholder
poultry farmers.

Overall, women were more affected by the pandemic than men. Ranking the states
based on the observed impact of COVID-19 on average monthly income, poverty rate,
household size, flock size, reliance on chickens, sales, and accessibility of markets dur-
ing the pandemic placed Kwara State (Southern Guinea Savanna) as the most impacted,
followed by Rivers State (Mangrove/Freshwater Swamp Forest), Kebbi State (Sudan Sa-
vanna), Nasarawa State (Northern Guinea Savanna), and Imo State (Lowland Rainfor-
est/Derived Savanna).

Compared with the other states, Kebbi and Nasarawa states had the highest percentage
of female smallholder poultry farmers living below the poverty line. Based on the results
provided by this study, the gender implication of the impact of COVID-19 on the production
and productivity of smallholder poultry farmers requires a more detailed investigation.

In view of the challenges observed during the pandemic and the unique characteristics
of the smallholder poultry production system, there is a need to re-examine the smallholder
poultry value chain (SPVC) along geographical regions. This has a possibility of identifying
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specific distinguishing nodes and actors for redefining the SPVC within the regions. It will
also create new marketing channels and supply chains for improved efficiency within the
production system.

Considering the role of local chickens during the COVID-19 pandemic, interventions
aimed at improving smallholder poultry production systems through the availability of
low-input high-output genetics should integrate the conservation and genetic improvement
of local chickens. Poultry breeding schemes specific to smallholder poultry may require a
considerable modification of the well-established, commercial-oriented breeding scheme
set up to accommodate community-based breeding programmes.
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