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Abstract: In many developing countries, ensuring a stable and affordable supply of safe and nutritious
food for urban dwellers, especially impoverished households, has become an urgent policy issue due
to growing urban populations. Since urban and peri-urban agriculture (UPA) has emerged as a poten-
tial solution, research interest in UPA has increased. However, most studies have been conducted in
specific African towns, and analyses in Asian countries are scarce. In addition, further research must
be performed on urban and peri-urban livestock farming (UPLF), which may provide animal-based
protein to the urban population. Therefore, this study aims to clarify who raises livestock in the urban
and peri-urban areas of eight developing Asian countries using raw data from the Demographic and
Health Survey (DHS). The aggregation results reveal that at least 10% of households keep livestock,
with more than 30% of households in four of the eight Asian countries practicing UPLF. Poultry is the
most common type of livestock, and the number of animals per household is usually limited. Logistic
regression analysis reveals that poorer families are more likely to raise livestock, suggesting UPLF
can enhance food and nutritional security for low-income households.

Keywords: urban and peri-urban livestock; Bangladesh; Cambodia; India; Myanmar; Nepal; Pakistan;
Philippines; East Timor; Demographic and Health Survey

1. Introduction

The world population is predicted to reach 9.7 billion by 2050 [1], with approximately
68 percent of the people residing in urban and peri-urban areas in 2050, compared to
55 percent in 2018 and 30 percent in 1950 [2]. The data indicates that the urban population
is rapidly increasing along with population growth and concentration in urban areas. In
addition, the population of slums or slum-like areas, where low-income households are
concentrated, is expected to grow by an additional 2 billion people by 2050, from 1.1 billion
in 2020 to more than 3 billion in total [3]. Given the rapid growth of the urban population,
primary food producers are located in rural areas, rendering large-scale food production
in densely populated cities challenging. Consequently, urban residents are more likely to
depend on purchasing food instead of producing it themselves. However, little attention
has been paid to the effects of urban growth on food security [4].

Urban poor households in developing countries are more prone to food insecurity than
those of non-poor families [5–7] and are also more vulnerable to shocks such as reduced
income, unemployment [8,9], and social instability [9]. In addition, as can be inferred
from Engel’s law, which states that income level is inversely related to the ratio of food
expenditure to household expenditure, Engel’s coefficient is reported to be higher for the
urban poor [10,11], and higher food prices have a significant negative impact on food
nutrition security [9,11–13]. As noted by Crush and Frayne [14], the issue of urban food
security is becoming an increasingly pressing development challenge, and the complex
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nature of urban food systems requires urgent attention from researchers, policymakers,
international donors, and multilateral agencies. In response to this situation, along with
strengthening the food supply chain from rural and overseas food production areas to
cities, there has been growing interest in urban and peri-urban agriculture (UPA), which
is defined as the production of food and other outputs in urban and peri-urban areas
by Food and Agriculture Organization (FAO) [15], since FAO started actively promoting
UPA in the late 1990s [15]. Therefore, since the 2000s, mainly the 2010s, there has been a
growing interest in UPA among international donors, organizations, local governments,
and researchers, leading to increased research on natural and social sciences [16].

Previous studies have demonstrated that although UPA is typically practiced in small
vacant spaces and is considered a supplementary source of income or food for consumption,
it has positively impacted households’ food access [17], food and nutritional intake [18–23],
increased or diversified income [20,21,24], reduced vulnerability and increased resilience
to shocks [25], empowered women through economic independence [26–28], accumulated
social capital [18,29,30], and suppressed the rise of ground surface temperatures [31].
However, research on UPA is nascent, and most discussions are based on small-sample
surveys in a specific area of an African country. Further research is needed to determine
UPA’s potential positive effects on urban dwellers’ well-being using raw data from extensive
sample surveys. Moreover, because home or community gardens are the most common
form of UPA, and agricultural censuses typically do not include urban dwellers (FAO), it is
unclear how widespread UPA is in developing countries. In addition, most studies have
focused on the production of staple crops, vegetables, and fruits, whereas few have been
conducted on livestock production in urban and peri-urban areas [16]. Graefe et al. [16]
reported that only 2% of all studies on UPA address urban and peri-urban livestock farming
(UPLF). Animal protein intake is lower in developing countries than requirements [32].
Therefore, it is crucial to understand the status of UPLF implementation in developing
countries urban and peri-urban areas to improve urban dwellers’ nutritional security. In
addition, Graefe et al.’s [16] literature review, spanning from 1988 to 2017, found that only
9% of the total literature focused on Asia, with a predominant emphasis on China and
India, leaving other Asian countries underexplored.

Therefore, the main objective of this study is to clarify the characteristics of households
engaged in UPLF in developing Asian countries, with a specific focus on understanding
the economic status of urban and peri-urban households involved in UPLF. This study is
novel in that it covers eight developing Asian countries and analyzes their UPLF.

The paper is structured in the following way. Section 2 outlines the DHS, the statistical
method used, and the dependent and independent variables employed for our logistic
regression. In Section 3, we present the results of the logistic regression estimation, and in
Section 4, we provide a discussion based on the analysis results. Finally, in Section 5, we
summarize the paper and present the limitations of this study.

2. Materials and Methods
2.1. Description of Demographic and Health Survey Data

This study used raw household data from the Demographic and Health Survey (DHS)
in South and Southeast Asian countries, including Bangladesh, Cambodia, East Timor
(Timor Leste), India, Myanmar, Nepal, Pakistan, and the Philippines. Sri Lanka, Vietnam,
and Indonesia were excluded from the analysis due to the unavailability of raw data, lack
of recent surveys, and missing information on some variables. The United States Agency
for International Development (USAID) established the DHS in 1984. It is a well-known
and reliable large-scale sampling survey used to analyze women’s and children’s health,
sanitation, and empowerment in public health, medical science, and social science research.
Detailed information on the sampling methodology is available from the survey reports
of each country, and raw data can be downloaded from the DHS program homepage [33].
For the survey in each country, the number of sampling units was determined for each
administrative unit, such as division or province, according to the population ratio, using
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the sampling units from the population census conducted by the national statistical offices
in each country. From each sampling unit randomly selected, the same number of house-
holds (30 households in Bangladesh [34], Cambodia [35], Myanmar [36], and Nepal [37],
29 or 22 households in the Philippines [38], 28 households in Pakistan [39], 26 households
in Timor-Leste [40] and 22 households in India [41]) was randomly selected and interviewed
in person by trained interviewers using a questionnaire with some common questions in
each country. As this study aims to examine raising livestock in urban and peri-urban
areas, only information collected from households in these areas was considered. Table 1
illustrates the year(s) in which the survey was conducted in each country, the number
of samples obtained from each country that contained all the information required for
analysis, and the Gross Domestic Product (GDP) per capita in current US dollars for the
surveyed year.

Table 1. List of Asian countries used for the analysis.

Country DHS Surveyed Year Number of Households
Used for the Analysis

GDP Per Capita
(Current US $)

Bangladesh 2017–2018 7044 1815.6 (2017)
Cambodia 2021/22 6919 1625.2 (2021)
East Timor 2016 3065 1349.5 (2016)

India 2019–2021 156,280 2050.2 (2019)
Myanmar 2015–2016 3182 1159.3 (2015)

Nepal 2022 7195 1336.5 (2022)
Pakistan 2017–2018 6087 1567.6 (2017)

Philippines 2022 11,573 3498.5 (2022)
Note: The number of DHS households used in the analysis was obtained from the authors’ calculations. Data on
the GDP per capita for each country obtained from the World Bank (https://data.worldbank.org/indicator/NY.
GDP.PCAP.CD, accessed on 15 December 2023) was presented to provide a reference for the economic level of
each country.

The DHS collects information on livestock ownership in all surveyed countries by
asking, “Does this household own any livestock, herds, other farm animals, or poultry?”
In addition, the number of animals kept for major species was collected (no information
on the number of animals was available in India). However, when the number of poultry
(primary animals raised in urban and peri-urban areas) exceeds 95, the DHS records the
number as 95+, rendering it challenging to obtain accurate information on the exact number
of poultry kept and accurately estimate tropical livestock units for each country. Therefore,
this study used logistic regression to estimate odds ratios with livestock-holding status
as the binary dependent variable (with livestock = 1, without = 0). Based on explanatory
variables used in previous studies regarding urban and peri-urban agriculture, we used
explanatory variables such as the gender of the household’s head (male = 1, female = 0), age
categories for the household’s head (10/the 20s, 30s, 40s, 50+), household economic status
categories (10 levels, see the next paragraph for a more detailed explanation), the number
of household members (person), farmland ownership (with = 1, without = 0), capital city
residency (living in capital = 1, living in other cities = 0), travel times to the center of the
nearest city (minute), and annual rainfall in the primary sampling unit where a respondent
lives (mm). The last two variables were obtained from geographic datasets and others from
the primary survey datasets of DHS. The weight-adjusted mean and standard deviation of
the explanatory variables are shown in Table 2.

https://data.worldbank.org/indicator/NY.GDP.PCAP.CD
https://data.worldbank.org/indicator/NY.GDP.PCAP.CD
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To measure the economic status of households in developing countries where obtaining
detailed information on household income within a limited survey time is difficult, the
DHS encourages using a method commonly employed by international organizations and
researchers in large-sample surveys. This method utilizes categorical principal component
analysis based on polychoric correlation to analyze survey data on the materials of walls,
roofs, and floors; the living environment, including water supply and toilet facilities; the
type of cooking fuel; and the ownership of durable consumer goods [42]. The households
surveyed were divided into ten strata based on their economic status using the first principal
component score, which was included in the DHS datasets. These strata were then used as
categorical variables in the analysis.

Table 2. Descriptive statistics of explanatory variables.

Explanatory Variables
Bangladesh Cambodia India Myanmar

Mean s.d. Mean s.d. Mean s.d. Mean s.d.

Sex of household’s head (dummy variable)

Woman 0.132 0.320 0.171 0.267
Man 0.868 0.680 0.829 0.733

Age of household’s head (dummy variable)

10s or 20s 0.133 0.095 0.054 0.053
30s 0.286 0.267 0.184 0.142
40s 0.258 0.209 0.253 0.238
50s 0.163 0.212 0.231 0.267
60s and above 0.159 0.217 0.277 0.300

Economic conditions (dummy variable)

1st quintile (poorest) 0.100 0.100 0.100 0.100
2nd quintile 0.100 0.100 0.100 0.100
3rd quintile 0.100 0.100 0.100 0.100
4th quintile 0.100 0.100 0.100 0.100
5th quintile 0.100 0.100 0.100 0.100
6th quintile 0.100 0.100 0.100 0.100
7th quintile 0.100 0.100 0.100 0.100
8th quintile 0.100 0.100 0.100 0.100
9th quintile 0.100 0.100 0.100 0.100
10th quintile (richest) 0.100 0.100 0.100 0.100

Number of family members (persons) 4.180 1.788 4.083 1.905 4.189 2.021 4.256 2.242

Land possession (dummy variable)

Yes 0.389 0.320 0.132 0.095
No 0.611 0.680 0.868 0.905

Living in capital 2 (dummy variable)

Yes 0.469 0.357 0.040 0.030
No 0.531 0.643 0.960 0.970

Travel times (minutes) 4.496 8.692 28.586 46.055 4.717 11.888 10.468 21.554

Annual rainfall (mm) (dummy variable)

Below 1000 0.264 0.190
1000–1999 0.201 0.932 0.592 0.234
2000–2999 0.638 0.048 0.044 0.452
3000–3999 0.130 0.019 0.064 0.059
4000– 0.031 0.036 0.065
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Table 2. Cont.

Explanatory Variables
Nepal Pakistan Philippines East Timor

Mean s.d. Mean s.d. Mean s.d. Mean s.d.

Sex of household’s head (dummy variable)

Woman 0.331 0.116 0.290 0.116
Man 0.669 0.884 0.710 0.884

Age of household’s head (dummy variable)

10s or 20s 0.143 0.068 0.079 0.068
30s 0.234 0.225 0.184 0.225
40s 0.215 0.271 0.233 0.271
50s 0.203 0.221 0.229 0.221
60s and above 0.206 0.216 0.275 0.216

Economic conditions (dummy variable)

1st quintile (poorest) 0.100 0.100 0.100 0.100
2nd quintile 0.100 0.100 0.100 0.100
3rd quintile 0.100 0.100 0.100 0.100
4th quintile 0.100 0.100 0.100 0.100
5th quintile 0.100 0.100 0.100 0.100
6th quintile 0.100 0.100 0.100 0.100
7th quintile 0.100 0.100 0.100 0.100
8th quintile 0.100 0.100 0.100 0.100
9th quintile 0.100 0.100 0.100 0.100
10th quintile (richest) 0.100 0.100 0.100 0.100

Number of family members (persons) 3.918 1.944 6.294 3.250 4.124 2.128 6.294 3.250

Land possession (dummy variable)
Yes 0.586 0.106 0.081 0.106
No 0.414 0.894 0.919 0.894

Living in capital (dummy variable)

Yes 0.266 0.334 0.266 0.334
No 0.734 0.666 0.734 0.666

Travel times (minutes) 38.465 61.183 7.478 21.291 8.172 27.950 7.478 21.291

Annual rainfall (mm) (dummy variable)

Below 1000 0.005 0.898 0.016 0.898
1000–1999 0.612 0.101 0.254 0.101
2000–2999 0.338 0.002 0.649 0.002
3000–3999 0.045 0.078
4000– 0.004

Dummy variables are binary variables that take the value of 1 if applicable and 0 if not applicable. Standard
deviations are presented for continuous variables only. For Myanmar, 1 is defined as living in Yangon, the former
capital city with a large population, and 0 as living in any other city.

2.2. Statistical Analysis

For estimating parameters, the following mathematical formula of the logistic regres-
sion was used:

P(Y = 1|X) =
exp(X′β)

1 + exp(X′β)
(1)

ln
(

P(Y = 1|X)

1 − P(Y = 1|X)

)
= ln

(
P(Y = 1|X)

P(Y = 0|X)

)
= X′β (2)

where Y is a binary dependent variable (that is, engagement in UPLF), cap X is vector
of independent variables, and β a vector of unknown parameters to be estimated by the
maximum likelihood logistic regression. We used the SVY command of Stata MP18.0
(StataCorpLLC, College Station, TX, USA) to calculate more accurate estimates during the



Agriculture 2024, 14, 443 6 of 14

estimation process, as the number of survey subjects in the DHS is determined by stratified
two-stage random sampling.

3. Results
3.1. Prevalence of Rearing Livestock

Table 3 shows the percentages of households involved in livestock production in
various Asian countries. The rates were 59.9%, 57.1%, 31.0%, and 30.0% in East Timor,
Nepal, Bangladesh, and Cambodia, respectively. The Philippines had a rate of 15.6%,
Pakistan 13.5%, Myanmar 13.6%, and India 10.4%. These percentages indicate that animal
husbandry is common in some households in the urban and peri-urban areas of developing
Asian countries. In East Timor and Nepal, where livestock ownership was higher than in
other countries, most families owned pigs and goats, respectively. However, in different
countries (except India, which has no data on the number of livestock), most households
owned poultry, the second most common type of livestock in East Timor and Nepal. This
clearly shows that many families in urban and peri-urban areas of Asia prefer to keep
poultry instead of cattle or other large livestock due to several plausible reasons. Poultry
is more accessible than large livestock. Chicks are relatively inexpensive and proliferate,
making them a more cost-effective option. Moreover, urban areas have limited space due to
high population density, and poultry requires less space than cattle or other large livestock.

Table 3. Percentage of urban households that own livestock and their major livestock types.

Country Percentage of Households with
Livestock to Total Households (%)

Percentage of Households with
Specific Livestock to Total

Households (%)

Bangladesh 31.0 Poultry (25.7), Goat/sheep (6.7)
Cambodia 30.0 Poultry (27.7), Cow/bull (10.0)
East Timor 59.9 Swine (48.0), Poultry (22.9)

India 10.4 Not available
Myanmar 13.6 Poultry (8.7), Swine (5.1)

Nepal 57.1 Goat (39.1), Poultry (30.0)
Pakistan 13.5 Poultry (7.5), Goat (5.9)

Philippines 15.6 Poultry (15.2), Goat (2.4)
Note: The table was created using the results obtained from the weight-adjusted crosstabs using Stata’s svy and
tabulate commands.

Here, we show the distribution of the most commonly kept livestock in the urban
and peri-urban areas of each country (detailed figures are not shown in Table 3 due to
space limitations). Among the five countries where poultry was the primary livestock in
urban and peri-urban areas, namely Bangladesh, Cambodia, Myanmar, Pakistan, and the
Philippines, out of households rearing poultry, 93.4% of households in Pakistan, 81.7% in
Bangladesh, 68.6% in Myanmar, 67.5% in the Philippines, and 63.3% in Cambodia had ten or
fewer units of poultry in their households. On the contrary, the proportion of households
with more than 50 units of poultry was 0.2% in Pakistan and Bangladesh, 3.0% in Myanmar,
3.6% in the Philippines, and 9.0% in Cambodia. In Nepal, 63.3% of households owning
goats had a maximum of five goats, and 3.1% kept more than twenty goats. In East Timor,
90.7% of households with pigs had five or fewer pigs, and 0.4% kept more than twenty
pigs. This suggests that most homes in developing Asian countries have limited livestock.

3.2. Estimation Results

Table 4 presents the results of the logistic regression estimation. The odds ratios for
many explanatory variables were significant in all countries, indicating good estimation
results. While the odds ratios for male heads of households were significantly higher than
those for female leaders in Cambodia, India, Myanmar, and the Philippines, they were
considerably lower than those for female heads in Bangladesh and Nepal. The odds ratio
for the head of household in their 30s was significant in five out of the eight countries and
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for those in their 40s and above in seven countries. The simple average of the odds ratios of
eight countries for the head of the household was 1.43 for 30s, 1.96 for 40s, 2.12 for 50s, and
2.17 for 60s and above, indicating that the probability of rearing livestock increases with
the age of the head of the household. Almost all the deciles had positive and significant
odds ratios for household economic status. In addition, the odds ratios for household
economic status decreased with higher economic rates in almost all countries. This finding
indicates that households with higher levels of economic deprivation are more likely to
retain livestock, suggesting a negative correlation between economic status and livestock
ownership. The number of household members and farmland ownership in all countries
had significant odds ratios above one. The odds ratio for the capital city was significantly
lower than those for non-capital cities in the other seven countries. By contrast, the odds
ratio for the time required to reach the nearest city center was significantly greater than in
Bangladesh, India, Nepal, Pakistan, and the Philippines. The odds ratios of households
living in areas with high annual precipitation were considerably lower than in Bangladesh
and Pakistan and significantly higher than in Cambodia and Nepal. In India, the odds
ratios ranged from substantially more than one to less than one. Myanmar, the Philippines,
and East Timor did not show significant odds ratios.

Table 4. Estimation results by logistic regression.

Bangladesh Cambodia India Myanmar

AOR 1 t Value 2 AOR t Value AOR t Value AOR t Value

Sex of household’s head

Woman 1.00 Ref. 1.00 Ref. 1.00 Ref. 1.00 Ref.
Man 0.76 −2.32 * 1.52 5.07 ** 1.24 6.33 ** 1.89 3.74 **

Age of household’s head

10s or 20s 1.00 Ref. 1.00 Ref. 1.00 Ref. 1.00 Ref.
30s 1.31 1.98 * 1.50 2.31 * 1.12 1.87 1.73 1.97 *
40s 1.71 3.57 ** 1.46 2.38 * 1.36 5.13 ** 2.41 3.04 **
50s 2.04 4.38 ** 1.84 3.76 ** 1.62 7.67 ** 1.85 2.05 *
60s and above 2.24 5.46 ** 1.30 1.58 1.53 6.76 ** 2.16 2.54 *

Economic conditions

1st quintile (poorest) 42.98 13.68 ** 19.18 9.39 ** 24.43 36.07 ** 22.96 8.33 **
2nd quintile 19.60 11.59 ** 17.19 9.65 ** 12.08 28.93 ** 13.77 6.79 **
3rd quintile 13.93 9.94 ** 14.08 9.13 ** 8.92 25.70 ** 10.17 5.53 **
4th quintile 7.19 7.59 ** 16.50 9.42 ** 6.85 22.24 ** 5.77 4.49 **
5th quintile 5.49 6.66 ** 9.77 8.12 ** 5.73 20.07 ** 6.00 5.17 **
6th quintile 5.43 6.99 ** 8.48 6.61 ** 4.24 16.28 ** 2.65 2.29 *
7th quintile 4.25 6.30 ** 6.80 6.09 ** 3.23 13.07 ** 4.14 3.49 **
8th quintile 2.56 3.90 ** 6.32 6.19 ** 2.53 10.16 ** 0.92 −0.17
9th quintile 1.57 1.84 3.92 4.58 ** 1.56 4.90 ** 1.00 0.00
10th quintile (richest) 1.00 Ref. 1.00 Ref. 1.00 Ref. 1.00 Ref.

Number of family members (persons) 1.32 11.86 ** 1.23 10.08 ** 1.23 34.29 ** 1.21 6.08 **

Land possession

Yes 2.69 11.29 ** 3.40 13.98 ** 4.20 44.22 ** 5.45 8.55 **
No 1.00 Ref. 1.00 Ref. 1.00 Ref. 1.00 Ref.

Living in capital 3

Yes 0.43 −4.86 ** 0.32 −5.15 ** 0.14 −12.98 ** 0.91 −0.33
No 1.00 Ref. 1.00 Ref. 1.00 Ref. 1.00 Ref.

Travel times (minutes) 1.05 3.35 ** 1.00 0.62 1.01 8.26 ** 1.00 0.39

Annual rainfall (mm)

Below 1000 1.00 Ref. 1.00 Ref.
1000–1999 1.00 Ref. 1.00 Ref. 0.79 −5.58 ** 1.51 1.15
2000–2999 0.59 −3.43 ** 1.53 1.63 1.36 3.80 ** 0.63 −1.58
3000–3999 0.34 −4.92 ** 0.31 −3.83 ** 1.14 1.23 0.55 −1.26
4000– 0.21 −5.50 ** 0.28 −6.74 ** 0.88 −0.39

Constant 0.02 −13.20 ** 0.01 −14.41 ** 0.00 −50.87 ** 0.00 −12.44 **
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Table 4. Cont.

Nepal Pakistan Philippines East Timor

AOR t Value AOR t Value AOR t Value AOR t Value

Sex of household’s head

Woman 1.00 Ref. 1.00 Ref. 1.00 Ref. 1.00 Ref.
Man 0.83 −2.48 * 1.24 0.80 1.80 5.84 ** 1.20 1.08

Age of household’s head

10s or 20s 1.00 Ref. 1.00 Ref. 1.00 Ref. 1.00 Ref.
30s 1.67 4.36 ** 0.98 −0.05 1.30 1.64 1.79 3.52 **
40s 2.83 8.91 ** 1.51 1.80 1.88 3.80 ** 2.51 5.28 **
50s 3.27 8.68 ** 1.57 1.72 2.13 4.77 ** 2.65 4.11 **
60s and above 2.70 7.38 ** 2.05 2.77 ** 2.00 4.16 ** 3.34 5.82 **

Economic conditions

1st quintile (poorest) 27.91 9.78 ** 11.62 6.54 ** 3.52 6.80 ** 1.72 2.74 **
2nd quintile 29.66 12.20 ** 5.74 4.53 ** 3.28 7.39 ** 1.41 1.69
3rd quintile 27.54 11.69 ** 5.11 4.47 ** 2.37 4.64 ** 1.80 2.48 *
4th quintile 23.87 12.46 ** 2.39 2.26 * 1.84 3.22 ** 1.84 2.76 **
5th quintile 15.42 10.26 ** 2.41 2.23 * 1.42 1.68 2.60 4.35 **
6th quintile 10.18 9.02 ** 2.01 1.75 1.53 2.29 * 1.71 2.40 *
7th quintile 8.79 8.71 ** 1.71 1.39 1.59 2.12 * 1.37 1.61
8th quintile 4.63 6.66 ** 0.97 −0.06 1.45 1.78 1.60 2.11 *
9th quintile 3.48 5.36 ** 1.62 1.47 1.26 1.16 1.44 1.88
10th quintile (richest) 1.00 Ref. 1.00 Ref. 1.00 Ref. 1.00 Ref.

Number of family members (persons) 1.39 11.59 ** 1.11 5.61 ** 1.13 8.14 ** 1.13 5.38 **

Land possession

Yes 2.86 11.62 ** 3.66 5.83 ** 3.92 13.20 ** 4.35 9.63 **
No 1.00 Ref. 1.00 Ref. 1.00 Ref. 1.00 Ref.

Living in capital

Yes 0.58 −2.24 * 0.69 −2.47 * 0.10 −9.63 ** 0.53 −2.02 *
No 1.00 Ref. 1.00 Ref. 1.00 Ref. 1.00 Ref.

Travel times (minutes) 1.01 3.78 ** 1.01 2.22 * 1.01 4.53 ** 1.00 1.19

Annual rainfall (mm)

Below 1000 1.00 Ref.
1000–1999 1.00 Ref. 1.00 Ref. 1.76 0.63 1.00 Ref.
2000–2999 25.36 3.87 ** 1.74 1.52 1.45 0.42 0.88 −0.45
3000–3999 41.78 4.24 ** 0.46 −6.04 ** 1.28 0.28 1.06 0.19
4000– 18.95 2.99 ** 2.07 0.81

Constant 0.00 −8.44 ** 0.01 −10.53 ** 0.01 −4.56 ** 0.21 −4.17 **

1 AOR means adjusted odds ratio. 2 ** and * denote significance at one and five percent, respectively. 3 For
Myanmar, 1 is defined as living in Yangon, the former capital city with a large population, and 0 as living in any
other city.

Figure 1 shows the relationship between household economic status and the predicted
probability of livestock rearing. A lower economic rate was consistently associated with a
higher likelihood of livestock ownership across all eight countries. In East Timor, Nepal,
and Cambodia, which had the lowest GDP per capita among the eight countries, the
predicted probability remained relatively high from the first to the fourth quintile. This
suggests that many middle- and lower-middle-class households in these countries maintain
their livestock. In contrast, in Bangladesh, India, Myanmar, Pakistan, and the Philippines,
the percentage of households with livestock consistently declined from the poorest to the
middle-fourth quintile.
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4. Discussion
4.1. Characteristics of Households Rearing Livestock

In half of the countries studied, male-headed households had greater livestock owner-
ship. This may be because men are often responsible for slaughtering livestock. However,
in two countries, female-headed families were more likely to own livestock. In two other
countries, there was no significant relationship between livestock rearing and the sex of the
household’s head. Previous studies on the relationship between the sex of the household’s
head and UPA have mixed results. Maxwell [23] and Yamashita and Ishida [43] found that
the sex of the household’s head was not associated with UPA implementation in Kampala,
Uganda, and the urban slums of Bangladesh, respectively. Although Mwakiwa [44] noted
that female-headed households practiced UPA to cope with their vulnerability to food
insecurity, Mwakiwa et al. [45] found that male-headed families were likelier to continue
community gardening in Zimbabwe. In some Asian countries, older people may be the
head of the household, even if only formally. Therefore, it is impossible to draw definitive
conclusions about the effect of the sex of the household’s head on UPLF implementation
based solely on this analysis. Women often manage small livestock, such as poultry, in
Africa and Asia. Therefore, it is necessary to consider whether UPLF should be chosen as
a survival strategy based on the employment status of men in the family, as well as the
employment status of women and their burden of housework and childcare, rather than
the sex of the household’s head.

The older the household’s head, the higher the percentage of households with livestock.
Given the suggestion that the likelihood of UPA in densely populated urban areas is
higher with more extended residence [23,43], it can be noted that the older the age of
the household’s head and the longer the duration of their residence, the more likely the
household has been using the available space and land for some time. In addition, given
a previous study [43] stating that families with more social capital are more likely to
implement UPA, it is possible that households with older heads have lived in the area
longer, formed better human networks in the residential area, and are more likely to
implement UPLF while avoiding conflicts with neighbors.

In each country studied, the larger the number of household members, the more UPLF
was implemented, consistent with previous studies [23,43,45,46] showing that households
with more family labor or members are likely to practice UPA or continue community
gardening. There are two possible reasons for this. First, the larger the number of household
members, the easier it is to manage livestock. Second, the larger the number of household
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members, the more food is needed, which may be a reason to keep livestock to reduce
food costs.

In the two countries, farmland households were more likely to have livestock. In
capital cities, which are generally more densely populated and where land is used for
administrative, commercial, and residential purposes, the proportion of households with
livestock was significantly lower in the seven countries studied. In five countries, the
proportion of households owning livestock was substantially lower as the time required
to reach the urban center decreased. These estimated results are consistent with those of
previous studies that have noted the difficulty of obtaining available land as an obstacle to
implementing UPA and UPLF [23,47,48] and their scale expansion [49]. It is important to
note here that households with farmland are more likely to have livestock and circulate
organic resources. It has been reported that combining gardening, crop cultivation, and
livestock with regular low-cost livestock manure collection and composting of manure as
an organic fertilizer for crop cultivation would recycle substantial nutrients to farmland
and vegetable gardens while reducing environmental pollution [50]. However, livestock
manure is often discarded, contributing to the deterioration of the sanitary environment [51]
and the spread of zoonotic diseases [52,53]. Therefore, as Roessler et al. [54] noted, linkages
between households rearing livestock and those growing crops and livestock manure
markets must be promoted to enable resource recycling and limit the negative externalities
from livestock specialization.

In Bangladesh, Cambodia, India, and Pakistan, the proportion of households with
livestock is significantly lower in urban and peri-urban areas with extreme annual precipi-
tation. Although studies have yet to discuss the relationship between livestock ownership
and rainfall in urban and peri-urban areas, floods and inundations resulting from heavy
rain make it difficult for urban people to raise livestock.

Although no significant relationship has been found between household income or
socioeconomic status and UPA implementation in West Africa and Uganda [23,46], our
estimation results clearly show that households in poorer economic conditions are more
likely to keep livestock in the urban and peri-urban areas of Asian developing countries.
In the rural areas of developing countries, where there are few earning opportunities
other than through agriculture, although the shock-reducing effects of owning livestock
are not reported to be very large [55], livestock are often kept as movable assets or as
insurance against economic risk, specifically for middle- and upper-income households.
However, numerous employment opportunities are available in the urban and peri-urban
areas. Typically, individuals with higher levels of education work regular jobs that offer
higher incomes. Nonfarm sedentary jobs in the formal sector have smaller fluctuations in
income than physical jobs in the informal sector and urban agriculture. Moreover, there
is less need to mitigate economic risks, such as reduced income, due to the vulnerability
of employment status and climate change. In contrast, individuals in the lower economic
strata of urban areas, typically less educated, are likelier to engage in unstable jobs in
the informal sector or experience unemployment. This situation occurs mainly in cases
where public social security measures are well implemented due to severe government
budget constraints. Consequently, livestock rearing is a survival strategy for impoverished
households to mitigate the adverse effects of food insecurity, reduce food expenditure, and
generate a modest income by selling products. From a humanitarian standpoint and the
perspective of social stability, UPLF is a sound survival strategy compared to alternative
approaches adopted by poor urban households, which might involve engaging in illegal
and immoral activities, such as theft and prostitution [56].

While it is acknowledged that UPLF is used as a survival strategy specifically for low-
income urban households to improve food and nutritional security, it should be noted [51]
that families of lower socioeconomic status in Cambodia are more prone to discarding pig
manure due to the lack of farmland and waste hauling carts. As mentioned above, the
disposal of livestock manure is a common practice, contributing to the deterioration of
the sanitary environment [51] and the spread of zoonotic diseases [52,53]. Furthermore,
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low-quality fodder for livestock [57,58], the use of manure as fertilizer without proper
treatment [59], and livestock diseases have also been reported as significant constraints
on breeding [60], suggesting that agricultural extension services should be provided to
households engaged in UPLF. Additionally, because low-income families sometimes en-
gage in UPA or UPLF in vacant spaces or land without legal entitlement to use it, it is
essential to develop a social system that enables low-income households to engage in
UPLF continuously.

4.2. Limitations and Further Research

This study had certain limitations that must be addressed. First, this quantitative
analysis used cross-sectional data and did not establish causal relationships through sta-
tistical analysis. Therefore, analyzing the causal relationships more precisely using panel
data is necessary. Second, when comparing the estimation results of different countries,
it is essential to note that the definitions of urban and peri-urban areas are yet to be stan-
dardized across countries. Therefore, the results of this study should be interpreted with
caution. Third, in many Asian countries, urban areas often expand outward with eco-
nomic growth. However, this study does not consider intra-urban disparities between
areas inhabited mainly by low-income groups, such as slums, and those not inhabited by
low-income groups. Therefore, conducting analyses incorporating spatial perspectives
using geographic information is necessary. Fourth, due to the limited available variables of
DHS, we could not analyze the characteristics of households that adopted UPLF using an
economic framework in this paper. As mentioned in the Introduction section, to our knowl-
edge, studies have yet to be conducted on UPLF using an economic framework. Therefore,
further analysis is required using data from extensive sample surveys other than the DHS.
This analysis should include data on risk aversion and risk dispersion, resource allocation
of household labor, and time preference, considering the time lag between starting livestock
rearing and receiving products. Finally, to assess the impact of livestock rearing on the
nutritional status of poor households in urban and peri-urban areas, it is crucial to examine
both the positive effects of livestock rearing on nutritional intake and its negative impact
on the living environment, owing to the spread of zoonotic diseases and livestock manure.

5. Conclusions

This study analyzed data from the Demographic and Health Survey to identify house-
holds that engage in livestock farming in urban and peri-urban areas of eight developing
Asian countries. Livestock rearing rates were highest in East Timor and Nepal (59.9% and
57.1%, respectively), followed by Bangladesh and Cambodia (31.0% and 30.0%, respec-
tively). The Philippines, Pakistan, Myanmar, and India had lower rates of livestock rearing
but were still above 10% (15.6%, 13.6%, 13.5%, and 10.4%, respectively). Most households
practice small-scale livestock rearing by maintaining a limited number of poultry, goats,
or swine for consumption or to earn supplementary income. This study also revealed
that the lower the household’s economic status, the higher the probability of livestock
rearing. These findings suggest that small-scale livestock rearing is feasible for improving
food and nutritional security by consuming eggs, milk, and meat or earning cash from
their sale. This is particularly beneficial for lower-level households with limited access to
animal proteins. Hence, the government should promote urban development, considering
that livestock farming has become a survival strategy for people experiencing poverty
in metropolitan areas of developing countries. To this end, a program that provides free
chicks and free vaccinations to poor households may effectively improve the nutritional
status of low-income families without a heavy financial burden on the government. In
addition, although agricultural technology extension services are generally provided to
rural farmers, giving technology extension services to households with livestock in urban
and peri-urban areas should be strengthened.
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