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ABSTRACT

Recently, livestock suffered from low production due to environmental issues that need researchers’ emphasis. Hence, the current study investigates
the impact of socio-economic conditions such as income and education level, energy consumption, carbon dioxide (CO,) emissions, and economic
growth on livestock production in Indonesia. The study has taken secondary data from a secondary source like World Development Indicators (WDI)
from 1987 to 2020. The article also used the autoregressive distributed lag (ARDL) model to check the relationships among the variables used in
the study. The findings exposed that the socio-economic conditions such as income and education level, energy consumption, and economic growth
have a positive while CO, has a negative linkage with livestock production in Indonesia. This article provides guidelines for new researchers while
investigating this area in the future and also provides help to policymakers in developing policies related to resolving livestock production issues.

Keywords: Socio-economic Conditions, Income Level, Education Level, Energy Consumption, CO, Emissions, Environmental Conditions,
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1. INTRODUCTION

Livestock is considered one of the core sectors for not only
developed but also developing countries. The economy of
particularly developing countries as well as rural livelihoods
heavily rely on livestock. Producers and others involved in
sometimes complicated value chains rely on them for revenue and
employment. For the impoverished, particularly for women and
pastoralist communities, they constitute a vital resource and safety
net. Additionally, they are a significant source of food for billions
of rural and urban people. Because of multiple socio-economic
factors like increasing populations, wages, and urbanization rates,
these socioeconomic responsibilities and others are becoming
more and more significant as the industry develops (Hatab et al.,

2019; Vineer et al., 2020). The industry requires a sizable amount
of investment, land, water, biomass, and other resources in order
to deliver these advantages. Concerns have been raised about how
to control the sector’s expansion so that these advantages may be
realized at a lesser environmental cost (Ates et al., 2018).

Indonesia is one of the largest Islamic countries with a sound
population. Many Indonesian people like eating beef. Indonesia
has a growing demand for beef every year. But Indonesia’s
domestic beef production is insufficient to satisfy those demands.
The Indonesian government has taken a number of steps to fulfil
demand without importing beef and attain beef self-sufficiency,
such as by building a number of facilities for growing beef cattle.
The Indonesian government has also 3 times introduced the
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Beef Self-Sufficiency Program under the Directorate General of
Livestock and Animal Health (DGLAH), namely PSDS 2005,
PSDS 2010, and PSDS 2014. However, none of the PSDS’s goals
was met, and imports still happen despite the failure to attain beef
self-sufficiency. There are many reasons highlighted at different
points in time but the most common one is the non-availability of
accurate information. The government always perceives a stock
shortage and imports as a result, one of the causes is the lack of
precise data on the country’s cattle herd. The government also
highlighted that the lack of accurate data on the country’s cattle
population could result in bias in the formulation of policies
(Basyar, 2021; Rasyid et al., 2018). Moreover, there are a number
of other factors which cause hurdles in the development of this
sector like (1) lack of financial support like livestock loans from
the government to the low-income level communities, (2) lack
of proper livestock education system, (3) lack of awareness from
the government regarding the importance of this sector in terms
of contribution in GDP. Thus, there is a need to investigate these
issues in order to overcome the barriers to the development of
livestock production. The GDP from livestock in Indonesia is
given in Figure 1.

The past literature gaps that the present study will address are (1)
livestock is considered one of the common businesses for almost
every country’s low-level income societies. The country’s prime
aim is to provide a better standard of living to its people, thus, they
invest their maximum efforts to bring stability to their economy by
supporting these sectors. Although livestock is investigated a lot
from different perspectives at different times but still not reached
its peak as there are a number of its aspects are need to be explored,
(2) Mengistu et al. (2021), worked on the challenges faced by
livestock production, particularly in Ethiopia, however, the present
investigation will work on livestock production from socio-
economic conations point of view in Indonesia countries with
fresh data set, (3) the equation consists of livestock production,
income level, education level, energy consumption, carbon dioxide
emission and economic growth, particularly in Indonesia is not
tested before in recent time, (4) Solikin et al. (2019), worked on
the livestock production from beet cattle farming point of view,
however, the present investigation will work on livestock as a
whole from a socio-economic point of view. The significance of

Figure 1: GDP from Livestock in Indonesia.
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the present investigation are (1) shine the spotlight on the livestock
production importance for the country’s economy as well as
for society particularly in Indonesia, (2) will be helpful for the
agriculture and the livestock related professional to review their
policies with the view to uplift this industry performance, and
(3) will help the researchers to explore more aspects pertaining
to livestock production particularly in Indonesia.

Structurally the paper is divided into different chapters. The overall
introduction of the study including the study gap and significance
will be presented in the first phase of the study. The second phase
will present evidence about livestock production, income level,
education level, energy consumption, carbon dioxide emission and
economic growth in connection with past studies will be discussed.
The third chapter of the study will provide the methodology, i.e.,
the collection of data about livestock production, income level,
education level, energy consumption, carbon dioxide emission
and economic growth. After that, the validity of the data will be
analyzed. The results received after data analysis will be presented
in the fourth chapter. Finally, the study’s conclusion, implications
and recommendations will be presented.

2. LITERATURE REVIEW

There are multiple income societies falls in the country like low-
income, middle-income and high levels of income. Similar is
the case with different business levels like businesses for small
and medium enterprises and large-scale businesses. Usually,
businesses are the combination of both the low class and upper
class of society. The level of income of society has an influence
on business. Usually, in developing countries, the livestock
business is operated in low-level income societies (Hatab et al.,
2019; Chien et al., 2022¢; Michalk et al., 2019). The income
level affects livestock production. In this context, Solikin et al.
(2019) worked on the contribution of social capital to livestock
development particularly beef cattle farmers. The investigation was
carried out in Pakistan. The sample of 180 samples was gathered
and tested with the help of multiple sampling tests. The results of
the investigation proposed that the ability of the farmers to work
together to accomplish group goals revealed that the social capital
of beef cattle producers is at a medium level. Further, there is a
strong relationship between the social capital and the income of
Kediri beef cattle farmers. It suggested that income increased
in direct proportion to social capital (Chavez-Pérez et al., 2021;
Lan et al., 2022; Liu et al., 2022a). A social gathering and intense
training in technological mastery for farmers were two initiatives to
boost social capital (Kamarudin et al., 2021; Khattak et al., 2021).
Similarly, Mengistu et al. (2021) worked on the challenges faced by
livestock production. The investigation was carried out in Ethiopia.
The results of the investigation revealed that one of the challenges
faced by the low production of livestock is the level of income of
the farmers. The study also recommended the government support
the low-level income farmers with the view to support this industry.

Human resource is one of the vital parts of any country’s prosperity.
Educated and skilled human resources are considered an asset
of the country. Usually, the industries or sectors of the country’s
economy are not developed due to not adopting modern-era tools,
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and techniques. There is skilled labour required to introduce and
implement modern-era technology (Ali et al., 2022; Bai et al.,
2022). Thus, the education level is considered one of the vital
elements for the betterment of any firm, sector or industry of the
country (Chien, 2022b; 2021; Wahidin, 2019). Similar is the case
with livestock production. The difference between what farmers
really experience and what citizens expect is widening in many
nations. It is crucial to close this gap, and this should begin at the
elementary school level, as customers and citizens become more
and more concerned about the growth of livestock farms. However,
there is a dearth of data on the attitudes and understanding of young
people and their instructors about livestock output (Chien et al.,
2021c; Pham-Duc et al., 2019). In this context, Chouteau et al.
(2019) worked on the challenges which result in the reeducation
of the gap between the production of livestock and the urban
areas ’ concerns. The investigation was carried out in France.
The investigation gathered a sample of 1087 teachers of schools.
The results of the investigation proposed that the education is
education plays a vital role in livestock production. Professional
with livestock education results in betterment in the livestock
reduction in urban areas. Moreover, the investigation emphasizes
the need to strengthen the educational materials that are accessible
to teachers and to provide future citizens with greater information
about cattle farming. At the European level, this conclusion based
on the French population has to be expanded. Similarly, Duguma
and Debsu (2019), worked on the determinants of the livestock
production. The results of the investigation proposed that the
education is one of the key determinant of livestock production.
The investigation also recommended that the countries should
focus on the livestock education with the view to development
of the sector.

Energy is considered one of the vital needs of the modern era. It
has a strong influence on every sector of the country. Similar is
the case with livestock (Chien, 2022a; Chien et al., 2021a; Nawaz
et al., 2021). The livestock industry also modernized with the
passage of time. It’s also demanding more energy. In this context,
Elahi et al. (2019) investigated whether energy in any form
renewable or non-renewable plays any role in livestock production
sustainability. The investigation was carried out in Pakistan. The
investigation gathers a sample of 360 cattle animals i.e. buffalos.
The gathered sample was analyzed with the help of the ANN test.
The results of the investigation proposed that the major sources of
energy used in milk production were renewable sources, including
millet, minerals, concentrates, and sorghum. Energy inputs were
overused, as shown by the energy usage efficiency of 0.08 and
the production efficiency of 0.24. Furthermore, if farmers used
the recommended inputs, they might save 30.5% of the overall
energy input. Electricity was shown to be the least efficient use
of energy input among non-renewable energy sources, mostly
because of farmers’ poor management. Additionally, a unit increase
in renewable energy resulted in a 0.02 unit drop in milk output.
While a unit increase in non-renewable energy resulted in a 0.01
unit increase in milk output. Moreover, Chandio et al. (2020), also
investigated whether there is any association between livestock
and energy and carbon emission. The investigation was carried
out in China. The investigation used a sample of 26 years ranging
from 1990 to 2016. The gathered sample was analyzed with the

help of the ARDL test. The results of the investigation proposed
that in the long term, carbon emissions are significantly reduced
by both agricultural and animal production, respectively. However,
electricity use in agricultural and forest areas has a negative impact
on it, demonstrating that these factors have a long-term as well
as short-term impact on reducing carbon emissions. Additionally,
crop productivity, agricultural power use, and forest acreage all
have a unidirectional causal relationship with carbon emissions.
Livestock output and carbon emissions are causally linked in both
directions (Liu et al., 2022b; Sadiq et al., 2022a).

Climate change is caused by a rapid increase in carbon dioxide
emissions which further affects agriculture and livestock in the
form of food security (Chien et al., 2021b; Sadiq et al., 2022b).
However, as a result of agricultural and livestock productivity,
emissions continue to increase. Thus, there is an association
between carbon emissions and livestock. Rehman et al. (2021),
investigated whether livestock production has any association with
carbon emission. The study gathers a sample of 30 years ranging
from 1988 to 2017. The gathered sample was analyzed with the
help of the PP test. The results of the study proposed that in the
long run the rainfall and the value added to agriculture have a
positive impact on carbon dioxide emissions, whereas the output of
cereal crops, animals, and the temperature had a negative impact.
Furthermore, in the short run the rainfall, temperature, livestock
output, agricultural value-added, and production of cereal crops
all significantly affect carbon dioxide emissions. The investigation
also recommended that countries pay special attention to livestock
with a view to stability in the environment. Similarly, Ayyildiz
and Erdal (2021) checked whether there is any sort of association
between carbon emission and livestock production in terms of
indexes. The study gathered information from 16 years ranging
from 1998 to 2014. The gathered sample was tested with the help
of the DCCE test. The results of the investigation proposed that
a 1% rise in the crop production index has an impact on carbon
emissions, especially in nations with lower-middle-class incomes.
Further, in nations with lower, higher, and higher income levels,
respectively, a 1% rise in the livestock production index causes
an increase in carbon emission rates of 0.28, 0.49, and 0.39.
Additionally, animal rearing has a greater impact on agricultural
production’s carbon emissions. Additionally, countries need to
adopt more environmentally friendly agricultural technologies,
support global environmental policies and improve agricultural
production methods to reduce the positive correlation between
vegetative and livestock production in accordance with their level
of development (Sadiq et al., 2022c; Tan et al., 2021; Zhao et al.,
2021). Moreover, Rehman et al. (2021) investigated whether
carbon emissions affect climate change, livestock production and
forestry. The study was carried out in Pakistan. The investigation
gathered a sample of 47 years ranging from 1970 to 20147. The
gathered sample was analyzed with the help of the UR test.
The results of the study proposed that the production of forests,
rainfall, and temperature have a positive long-term impact on
carbon dioxide emissions, but the production of crops, animals,
energy usage, and population expansion have a negative long-
term impact. On the other hand, in the near term, carbon dioxide
emissions in Pakistan are positively impacted by forestry output,
agricultural and livestock production, population increase, rainfall,

International Journal of Energy Economics and Policy | Vol 12 « Issue 6 * 2




Wahyono, et al.: The Role of Socio-economic Conditions, Energy Consumption, and Environmental Conditions on the Livestock Production in Indonesia

and temperature, while negatively impacted by energy use.
Additionally, there is a unidirectional relationship between each
variable. To increase agricultural output, the Pakistani government
must implement the necessary steps to reduce carbon dioxide
emissions.

The economy of any country is the combination of multiple sectors
like energy, agriculture, and livestock. Every country in the world
has its unique nature some countries are rich in natural resources,
others are good in industrialization, and some are narrated as an
agricultural country (Hamid et al., 2020; Chien et al., 2022d). These
natural gifts are the real contributors to the country’s prosperity.
Countries which are rich in green land usually prefer livestock.
Agriculture-based countries usually prefer the livestock business
(Zhao et al., 2022). In this context, Sommer and Knudsen (2021),
explored whether livestock affects the economy in Denmark. The
results of the study revealed that livestock management contributes
to the country’s economy in a positive way. There is a positive
association between livestock and economic growth in Denmark.
Similarly, Rehman et al. (2021) investigated whether livestock
production has any association with economic development. The
study was conducted in China. The study gathered a sample of
47 years like from 1970 to 2017. The gathered sample was analyzed
with the help of ARDL approach. The results of the investigation
proposed that whereas the effects of negative shocks are statistically
negligible, positive shocks to cereal crop output degrade air quality
by amplifying carbon dioxide emissions only over the long term.
Changes in forestry have little to no effect on China’s carbon
dioxide emissions. In addition, carbon dioxide emissions show a
high upward correlation with favorable shocks to the energy sources
used in the Chinese economy. Moreover, livestock production in
China affects economic progress in a positive way. The livestock
production is totally based on the different forms of cattle used.
The health and life of those cattle are the ultimate priority of the
livestock owners. The better and healthy life those cattle have the
more the dairy products will be which ultimately contribute to the
country’s economy in a better way. In this context, De Vries (2017)
checked whether the livestock i.e. dairy cattle (in the context of
cattle’s life and production) have any association with the economic
growth of the country. The results of the investigation proposed that
healthy cattle results in an increase in livestock production which
results in economic prosperity of the country.

3. RESEARCH METHODS

The study investigates the impact of socio-economic conditions such
as income and education level, energy consumption, CO, emissions,
and economic growth on livestock production in Indonesia. The
study has taken secondary data from a secondary source like WDI
from 1987 to 2020. The researchers have established the equation
using the understudy variables given below:

LSP, =ay + BINL, + B,EDL, + B EC, + ,CO2E, + B5sEG, +e,
()
Where;

LSP= Livestock Production
t = Time Period

INL= Income Level

EDL= Education Level

EC = Energy Consumption

CO,E = Carbon Dioxide Emissions
EG = Economic Growth

The study used livestock production as the dependent variable
and measured with the livestock production index. In addition,
the study used three predictors such as socio-economic conditions
measured with net national income (annual percentage growth)
and education expenditure (% of GNI), energy consumption
measured with energy use (Kg of oil equivalent per capita), and
environmental conditions measured with CO2 damages (% of
GNI). Finally, the study has taken one control variable named
economic growth measured with GDP growth annual percentage.
These variables, sources, and measurements are given in Table 1.

The present study has checked the details of the variables using
descriptive statistics. Moreover, the present research also checked
the correlation among variables using a correlation matrix. In
addition, the present article also checked the stationarity using
Augmented Dickey-Fuller Test (ADF), which is necessary to
apply the appropriate model. The equation for the ADF test is
given below:

d(Y))=ag+ft+YY, | +d(Y,(-1)+ ¢, )

In addition, the ADF test checks the stationarity individually.
Hence, the separate equations for variables are given below:

Livestock Production

d(LSP) =ay+pBt+YLSP_| +d(LSP,(-1))+ ¢, (3)
Income Level

d(GINL,)) = g+t +YINL, | +d(INL, (-1))+ &, (4)
Education Level

d(EDL)) = oy + Bt +YEDL, | +d(EDL,(-1))+ &, (5)

Energy Consumption

d(EC,)=ay +pBt+YEC, | +d(EC,(-1))+ ¢, (6)

Table 1: Variables with measurements

S# Variables Measurement Sources
01 Livestock Livestock production index WDI
production (2014-16=100)
02 Level on income Net national income WDI
(Annual percentage growth)
03 Level of education  Education expenditure WDI
(% of GNI)
04 Energy Energy use WDI
consumption (Kg of oil equivalent per capita)
04 Environmental CO2 damages (% of GNI) WDI
conditions
05 Economic growth ~ GDP growth annual percentage ~ WDI
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CO, Emissions

d(CO2E,) = ay+ Pt +YCO2E, | +d(CO2E,(-1))+ ¢  (7)

Economic Growth

d(EG,) = ay + Pt +YEG, | +d(EG, (1)) + ¢, ®)

The study has also checked the connection among the variables
using the ARDL model because the understudy variables are
stationary at I(0), and at I(1). The ARDL model is an appropriate
model when variables have no unit root at I(0) and at I(1) (Ainou
etal., 2022; Haroon et al., 2021; Mensah et al., 2019). In addition,
the ARDL model provides the long as well as the short-run
connection among the variables. Finally, the ARDL model controls
the general problems of heteroscedasticity and auto-correlation.
The estimated equation for the ARDL approach is given below:

ALSF, = ay + Y SALSP_; + S,AINL,_, + ) S;AEDL,
+D SAEC,  + Y SACO2E, , + Y SAEG, , + ¢ LSF_,
+QyINL,_ + P EDL | + @, EC,_ + psCO2E, | + ¢ EG,_; +£ (9)

4. RESEARCH FINDINGS

The present study has checked the details of the variables using
descriptive statistics. The outcomes revealed that the LSP mean
value was recorded 79.722%, while INL average value was
—38.340% and EDL mean value was 1.976%. In addition, the
outcomes also revealed that the EC mean value was recorded
745.016 kg of oil equivalent per capita, while the CO,E average
value was 2.316% and EG mean value was 4.383%. These figures
are given in Table 2.

Moreover, the present research also checked the correlation among
variables using a correlation matrix. The outcome indicated that
the INL, EDL, EC, and EG have a positive linkage with LSP,
while CO,E has a negative association with LSP. These figures
are given in Table 3.

Table 2: Descriptive statistics

LSP 34 79.722 36.576 40.640 174.920
INL 34 —38.340 160.592 —652.324  234.066
EDL 34 1.976 1.093 0.485 3.270
EC 34 745.016 148.876 436.736 959.687
COE 34 2.316 0.798 1.629 4.980
EG 34 4.838 3.697 -13.127 8.220
Table 3: Matrix of correlations

LSP 1.000

INL 0.085 1.000

EDL 0.722  —0.051 1.000

EC 0.785 0.013 0.900 1.000

CO,E —-0.109 —0.255 0.003 0.076 1.000

EG 0.118 0.131 -0.079 -0.123 -0.727 1.000

In addition, the present article also checked the stationarity using
ADF, which is necessary to apply the appropriate model. The
figures exposed that the INL, EDL, and EC are stationary at a
level while LSP, CO,E, and EG are stationary at first difference.
These figures are given in Table 4.

In addition, the present article also checked the co-integration
using ARDL bound test, which is also necessary to apply the
appropriate model. The findings revealed that the calculated
f-statistics (5.92) are higher than critical values at 5 percent
significance level. The figures exposed co-integration exists. These
figures are given in Table 5.

The findings exposed that the socio-economic conditions such as
income and education level, energy consumption, and economic
growth have a positive while CO, has a negative linkage with
livestock production in Indonesia in the short-run. These linkages
are given in Table 6.

The findings exposed that the socio-economic conditions such as
income and education level, energy consumption, and economic
growth have a positive while CO, has a negative linkage with
livestock production in Indonesia in the long-run. These linkages
are given in Table 7.

S. DISCUSSION

The results showed that income level has a positive relation to
livestock production. These results agree with the past study

Table 4: Unit root test

LSP 1(1) —4.903 0.011
INL 1(0) -3.832 0.023
EDL 1(0) -3.104 0.031
EC 1(0) -2.119 0.041
CO,E 1(1) ~6.893 0.000
EG 1(1) -5.772 0.000
Table 5: ARDL bound test
LSP/(INL, EDL, 5.92 4 1% 6.73 6.91
EC, CO,E, EG)
5% 5.11 5.67
10% 4.32 4.76

Table 6: Short run coefficients

D (INL) 3.092 1.011 3.058 0.002
D (EDL) 1.287 0.309 4.165 0.000
D (EC) 2.763 1.012 2.730 0.012
D (CO,E) -2.901 1.014 -2.861 0.010
D (EG) 1.927 0.876 2.199 0.021

CointEq(-1)* -1.627 0.282 -5.769 0.000
R-squared 0.554 Mean dependent var ~ —0.032
Adjusted R-squared 0.512 S.D. dependent var 2.231
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Table 7: Long term coefficients

Variable Coefficient SE t-Statistic Prob.
INL 3.902 1.013 3.852 0.002
EDL 2.875 1.201 2.393 0.043
EC 3.878 0.905 4.285 0.000
CO,E -2.873 1.028 -2.795 0.031
EG 3.103 1.073 2.892 0.029
C 1.767 0.291 6.072 0.000

of Balehegn et al. (2020), which highlights that increase in the
income level, indicates higher profitability of the firms. It enables
them to hire the services of efficient labor, high-quality import
feed, and employees’ innovative breeding techniques. As a result
of all these innovations and improvements, livestock production
has increased. So, the increasing income level enhances livestock
production. These results are also in line with the study of Enahoro
etal. (2018). The previous study posits that when in a country, the
income level rises, and the individuals have a higher, better living
standard. When the purchasing power of the country increases, the
demand for livestock products also increases and results in greater
livestock production. Thus, the income level positively contribute
to livestock production.

The results indicated that education level has a positive relation
to livestock production. These results agree with the past study
of Alemayehu et al. (2021), which examines the education
role in livestock production. This study explains that when the
government issues its policies for promoting education levels
within the country, there is an improvement in human capital
formation. This results in administration and labor improvement
for the livestock industry, and the production processes can be
improved to gain better livestock production. These results are
also in line with the study of Do et al. (2019), which proclaims
that the increasing education level produces knowledgeable and
skilled ranchers who can better understand the weaknesses in
livestock breeding and have the ability to boost live production.
Hence, the rising education level increases livestock production.

The results showed that energy consumption has a positive relation
to livestock production. These results match with the past study
of Elahi et al. (2019), which shows that when the total energy
consumption increases within the country, work increases in
different economic sectors. Many firms which are engaged in the
consumption of livestock commodities for production processes
require raw material livestock breeding firms. The increasing
demand for livestock production enhances motivation for livestock
production. So, there is increasing livestock production as a result
of higher energy consumption. These results are also in line with
the study of Rehman et al. (2021), which claims that in the country
where the use of energy increases within the country, there is
activity within the economy, and people have a prosperous life.
In these circumstances, the requirement for livestock commodities
for food and clothing purposes increases. The increasing demand
could bring higher profits for the ranchers and motivate them to
increase livestock production.

The results revealed that CO, emission has a negative relation to
livestock production. These results agree with the past study of

Chandio et al. (2020), which reveals that the increasing amount
of CO, emissions destroys the quality of the atmosphere. The
affected climate is not suitable for the living creatures like cattle,
pigs, goats, horses, donkeys, mules, buffalo, and camels to
survive and reproduce. Hence, in an environment affected by CO,
emissions, higher livestock production is unable to be produced.
So, the increasing CO, emission results in a decrease in livestock
production. These results are also in line with the study of Lu et al.
(2020) which examines the impacts of CO, emission and livestock
production. The study posits that increasing CO, emissions is a
great threat to livestock production. In a situation the atmosphere
is affected by CO, emissions, it becomes difficult for ranchers to
properly feed and look after the livestock, and the living stock may
get diseases in a polluted environment. Consequently, livestock
production is lower. Hence, the increase in CO, emissions reduces
livestock production.

The results showed that economic growth has a positive relation
to livestock production. These results agree with the past study
of Ridzuan et al. (2020), which demonstrates that when a country
is making higher economic growth, the livestock farms have the
ability to afford the advanced technologies for livestock breeding.
Even they can import technologies helpful in livestock production.
Hence, the total production of livestock can be enhanced, and the
quality of livestock production also improves. These results are
also in line with the study of Marques et al. (2018), which indicates
that in case the country is making higher economic growth, the
production activities in all the economic sectors are higher. So,
the requirement for livestock commodities and services increases
within the economy, and it triggers the improvement in livestock
handling. As a result, livestock production increases.

5.1. Theoretical Implication

The current study has suitable guidelines for scholars because
it makes a significant contribution to the literature. The study
examines the influences of socio-economic factors like income
level and education level, energy consumption, and CO,
emissions, along with economic growth on livestock production.
In the previously conducted literature, the impacts of income
level, education level, energy consumption, CO, emissions, and
economic growth on livestock production. But these studies have
addressed the relationships among these factors individually and
separately. The present study makes a distinction in literature by
analyzing the impacts of income level and education level, energy
consumption, and CO, emissions along with economic growth on
livestock production simultaneously. The current study also makes
a significant contribution to the literature by analyzing the role of
income level and education level, energy consumption, and CO,
emissions along with economic growth in livestock production
for the Indonesian country.

5.2. Empirical Implication

The current study has great significance to emerging economies
like Indonesia. It throws light on livestock production that provides
the raw material for food processing and many other manufacturing
factors, as well as renders different services. The current study has
guidelines for economists and state authorities on how livestock
production can be increased. The study guides that such economic
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and fiscal policies should be formed as the income level of the firms
and individuals can be raised, and thereby, livestock production
can be improved. The study also suggests that government must
apply effective strategies to encourage high-level education for
adolescents prior to professional lives or job holders so that
livestock production can be enhanced. Similarly, the government,
with the cooperation from economists and regulators, must
manage energy consumption or try to promote more appropriate
alternatives to traditional energy in order to allow the high growth
of livestock production. This article provides guidelines for new
researchers while investigating this area in the future and also
provides help to policymakers in developing policies related to
resolving livestock production issues. It has been highlighted
that the environmental quality must be improved by reducing
CO, emissions because a good quality environment can increase
livestock production. Moreover, it also guides the country to
increase economic growth to achieve higher livestock production.

6. CONCLUSION

The present study aimed to explore the impacts of income level
and education level, energy consumption and environmental
conditions, along with economic growth in livestock production.
The quantitative data for the income level and education level,
energy consumption and CO, emissions, economic growth and
livestock production were collected from the Indonesian economy.
Using the empirical information, the results of the study were
found. These results showed that income level and education
level, energy consumption and economic growth have a positive
relation to livestock production. The results revealed that if the
increasing income level, there is more employment rate, more
labor is available to render services, and firms can spend more to
boost their businesses. This enhances the demand for ad facilitates
the production of livestock. The results also showed that the
increasing education opportunities and improvement in education
quality are helpful in producing economic actors with updated
knowledge and skills to breed livestock efficiently and enhance
total livestock production. Likewise, the use of energy enables
firms to run business processes and apply different technologies.
The increasing use of energy facilitates the production of livestock,
and the increasing demands also boost livestock production. The
authors found that in case there is an increasing economic growth
rate, better technologies, raw materials, and services are in hand as
well, as there is more demand for livestock commodities. Hence,
livestock production increases. Moreover, CO, emission was found
to be in a negative relation to livestock production. The increasing
CO, emission adversely affects the environment and feed for the
animals and, therefore, reduces livestock production.

There are several limitations linked to the current study. These
limitations are expected to be overcome in further literature when
the authors make their extra efforts. The study examines only a
limited number of factors like income level and education level,
energy consumption and CO, emissions, and economic growth
for the analysis of livestock production. The study is as much
comprehensive as it must be to meet the needs of the readers.
Considering this, scholars must increase the number of variables
which have an influence on livestock production. The livestock

production on account of income level, education level, energy
consumption, CO, emissions, and economic growth has been
analyzed in the Indonesian economy alone. The single-country
statistics cannot be enough to give accurate and general findings.
Therefore, it is recommended to future authors that they must
collect quantitative data from multiple countries for accurate and
general findings regarding the relationship between income level,
education level, energy consumption, CO, emissions, economic
growth, and livestock production.

REFERENCES

Hamid, B.A., Azmi, W., Ali, M. (2020), Bank risk and financial
development: Evidence from dual banking countries. Emerging
Markets Finance and Trade, 56(2), 286-304.

Hatab, A.A., Cavinato, M.E.R., Lagerkvist, C.J. (2019), Urbanization,
livestock systems and food security in developing countries:
A systematic review of the literature. Food Security, 11(2), 279-299.

Ainou, F.Z., Ali, M., Sadig, M. (2022), Green energy security assessment
in Morocco: Green finance as a step toward sustainable energy
transition. Environmental Science and Pollution Research, 1-19.
https://doi.org/10.1007/s11356-022-19153-7

Alemayehu, G., Mamo, G., Desta, H., Alemu, B., Wieland, B. (2021),
Knowledge, attitude, and practices to zoonotic disease risks from
livestock birth products among smallholder communities in Ethiopia.
One Health, 12, 100223.

Ali, M., Ibrahim, M.H., Shah, M.E. (2022), Impact of non-intermediation
activities of banks on economic growth and volatility: An evidence
from OIC. The Singapore Economic Review, c67(01), 333-348.

Ates, S., Cicek, H., Bell, L.W., Norman, H.C., Mayberry, D.E.,
Kassam, S., Louhaichi, M. (2018), Sustainable Development of
Smallholder Crop-Livestock Farming in Developing Countries.
In: Paper Presented at the IOP Conference Series: Earth and
Environmental Science.

Ayyildiz, M., Erdal, G. (2021), The relationship between carbon dioxide
emission and crop and livestock production indexes: A dynamic
common correlated effects approach. Environmental Science and
Pollution Research, 28(1), 597-610.

Bai, X., Wang, K.T., Tran, T.K., Sadiq, M., Trung, L.M., Khudoykulov, K.
(2022), Measuring China’s green economic recovery and energy
environment sustainability: Econometric analysis of sustainable
development goals. Economic Analysis and Policy, 75, 768-779.

Balehegn, M., Duncan, A., Tolera, A., Ayantunde, A.A., Issa, S.,
Karimou, M., Varijakshapanicker, P., Zampaligré, N., André, K.,
Gnanda, 1., Kebreab, E., Dubeux, J., Boote, K., Minta, M., Feyissa,
F., Adesogan, A.T. (2020), Improving adoption of technologies and
interventions for increasing supply of quality livestock feed in low-
and middle-income countries. Global Food Security, 26, 100372.

Basyar, B. (2021), Beef cattle farm development policies to overcome
beef distribution problem in Indonesia: A literature review. American
Journal of Animal and Veterinary Sciences, 16, 71-76.

Chandio, A.A., Akram, W., Ahmad, F., Ahmad, M. (2020), Dynamic
relationship among agriculture-energy-forestry and carbon dioxide
(CO2) emissions: Empirical evidence from China. Environmental
Science and Pollution Research, 27(27), 34078-34089.

Chavez-Pérez, L.M., Soriano-Robles, R., Espinosa-Ortiz, V.E., Miguel-
Estrada, M., Rendon-Rendon, M.C., Jiménez-Jiménez, R.A. (2021),
Does small-scale livestock production use a high technological
level to survive? Evidence from dairy production in Northeast-ern
Michoacan, Mexico. Animals (Basel), 11(9), 2546.

Chien, F. (2022a), How renewable energy and non-renewable energy
affect environmental excellence in N-11 economies? Renewable

International Journal of Energy Economics and Policy | Vol 12 « Issue 6 * 2022




Wahyono, et al.: The Role of Socio-economic Conditions, Energy Consumption, and Environmental Conditions on the Livestock Production in Indonesia

Energy, 196, 526-534.

Chien, F. (2022b), The mediating role of energy efficiency on the
relationship between sharing economy benefits and sustainable
development goals (case of China). Journal of Innovation and
Knowledge, 7(4), 100270.

Chien, F., Chau, K.Y., Sadiq, M., Hsu, C.C. (2022c), The impact of
economic and non-economic determinants on the natural resources
commodity prices volatility in China. Resources Policy, 78, 102863.

Chien, F., Hsu, C.C., Sibghatullah, A., Hieu, V.M., Phan, T.T.H., Tien,
N.H. (2021a), The role of technological innovation and cleaner
energy towards the environment in ASEAN countries: Proposing
a policy for sustainable development goals. Economic Research
Ekonomska Istrazivanja, 35(1), 4677-4692.

Chien, F., Sadig, M., Kamran, H.W., Nawaz, M.A., Hussain, M.S., Raza,
M. (2021b), Co-movement of energy prices and stock market return:
Environmental wavelet nexus of COVID-19 pandemic from the USA,
Europe, and China. Environmental Science and Pollution Research,
28(25), 32359-32373.

Chien, F., Sadiq, M., Nawaz, M.A., Hussain, M.S., Tran, T.D., Le Thanh, T.
(2021c), A step toward reducing air pollution in top Asian economies:
The role of green energy, eco-innovation, and environmental taxes.
Journal of Environmental Management, 297, 113420.

Chien, F., Zhang, Y., Sharif, A., Sadiq, M., Hieu, M.V. (2022d), Does
air pollution affect the tourism industry in the USA? Evidence from
the quantile autoregressive distributed lagged approach. Tourism
Economics, https://doi.org/10.1177/13548166221097021

Chouteau, A., Brunschwig, G., Disenhaus, C. (2019), High School
Education: A Challenge to Reduce Gap between Livestock
Production and Citizen Concerns. In: Paper Presented at the Annual
Meeting of the European Federation of Animal Science (EAAP).

De Vries, A. (2017), Economic trade-offs between genetic improvement
and longevity in dairy cattle. Journal of Dairy Science, 100(5),
4184-4192.

Do, T.L., Nguyen, T.T., Grote, U. (2019), Livestock production, rural
poverty, and perceived shocks: Evidence from panel data for
Vietnam. The Journal of Development Studies, 55(1), 99-119.

Duguma, A., Debsu, J.K. (2019), Determinants of livestock production
development of smallholder farmers. Journal of Applied Sciences
and Environmental Management, 23(8), 1535-1540.

Elahi, E., Weijun, C., Jha, S.K., Zhang, H. (2019), Estimation of realistic
renewable and non-renewable energy use targets for livestock
production systems utilising an artificial neural network method:
A step towards livestock sustainability. Energy, 183, 191-204.

Enahoro, D., Lannerstad, M., Pfeifer, C., Dominguez-Salas, P. (2018),
Contributions of livestock-derived foods to nutrient supply under
changing demand in low-and middle-income countries. Global Food
Security, 19, 1-10.

Haroon, O., Ali, M., Khan, A., Khattak, M.A., Rizvi, S.A.R. (2021),
Financial market risks during the COVID-19 pandemic. Emerging
Markets Finance and Trade, 57(8), 2407-2414.

Kamarudin, F., Anwar, N.A.M., Chien, F., Sadiq, M. (2021), Efficiency
of microfinance institutions and economic freedom nexus: Empirical
evidence from four selected ASIAN countries. Transformations in
Business and Economics, 20(2b), 845-868.

Khattak, M.A., Ali, M., Rizvi, S.A.R. (2021), Predicting the European
stock market during COVID-19: A machine learning approach.
MethodsX, 8, 101198.

Lan, J., Khan, S.U., Sadiq, M., Chien, F., Baloch, Z.A. (2022), Evaluating
energy poverty and its effects using multi-dimensional based DEA-
like mathematical composite indicator approach: Findings from Asia.
Energy Policy, 165, 112933.

Liu, Z.,Yin, T., Putra, A.R.S., Sadiq, M. (2022a), Public spending as a new
determinate of sustainable development goal and green economic

recovery: Policy perspective analysis in the Post-Covid ERA. Climate
Change Economics, 13(3), 2240007.

Liu, Z., Lan, J., Chien, F., Sadiq, M., Nawaz, M.A. (2022b), Role of tourism
development in environmental degradation: A step towards emission
reduction. Journal of Environmental Management, 303, 114078.

Lu, W., Alam, M.A., Liu, S., Xu, J., Saldivar, R.P. (2020), Critical
processes and variables in microalgae biomass production coupled
with bioremediation of nutrients and CO2 from livestock farms:
A review. Science of the Total Environment, 716, 135247.

Marques, A.C., Fuinhas, J.A., Pais, D.F. (2018), Economic growth,
sustainable development and food consumption: Evidence across
different income groups of countries. Journal of Cleaner Production,
196, 245-258.

Mengistu, S., Nurfeta, A., Tolera, A., Bezabih, M., Adie, A., Wolde-
Meskel, E., Zenebe, M. (2021), Livestock production challenges
and improved forage production efforts in the Damot Gale district
of Wolaita Zone, Ethiopia. Advances in Agriculture, 2021, 1-19.

Mensah, .A., Sun, M., Gao, C., Omari-Sasu, A.Y., Zhu, D., Ampimah, B.C.,
Quarcoo, A. (2019), Analysis on the nexus of economic growth, fossil
fuel energy consumption, CO, emissions and oil price in Africa based
on a PMG panel ARDL approach. Journal of Cleaner Production,
228, 161-174.

Michalk, D.L., Kemp, D.R., Badgery, W.B., Wu, J., Zhang, Y.,
Thomassin, P.J. (2019), Sustainability and future food security-a
global perspective for livestock production. Land Degradation and
Development, 30(5), 561-573.

Nawaz, M.A., Hussain, M.S., Kamran, H.W., Ehsanullah, S., Maheen, R.,
Shair, F. (2021), Trilemma association of energy consumption, carbon
emission, and economic growth of BRICS and OECD regions:
Quantile regression estimation. Environmental Science and Pollution
Research, 28(13), 16014-16028.

Pham-Duc, P., Cook, M.A., Cong-Hong, H., Nguyen-Thuy, H.,
Padungtod, P., Nguyen-Thi, H., Dang-Xuan, S. (2019), Knowledge,
attitudes and practices of livestock and aquaculture producers
regarding antimicrobial use and resistance in Vietnam. PLoS One,
14(9), e0223115.

Rasyid, T.G., Rohani, S.T., Aminawar, M., Darwis, M. (2018), The level
of' social capital and its effect on the participation of farmers on goat
livestock business development in jeneponto regency South Sulawesi
Province-Indonesia. Advances in Environmental Biology, 12(2), 1-4.

Rehman, A., Ma, H., Ahmad, M., Irfan, M., Traore, O., Chandio, A.A.
(2021), Towards environmental sustainability: Devolving the
influence of carbon dioxide emission to population growth, climate
change, forestry, livestock and crops production in Pakistan.
Ecological Indicators, 125, 107460.

Rehman, A., Ma, H., Ahmad, M., Ozturk, 1., Chishti, M.Z. (2021), How do
climatic change, cereal crops and livestock production interact with
carbon emissions? Updated evidence from China. Environmental
Science and Pollution Research, 28(24), 30702-30713.

Rehman, A., Ulucak, R., Murshed, M., Ma, H., Isik, C. (2021),
Carbonization and atmospheric pollution in China: The asymmetric
impacts of forests, livestock production, and economic progress on
CO, emissions. Journal of Environmental Management, 294, 11-32.

Ridzuan, N.H.A., Marwan, N.F., Khalid, N., Ali, M.H., Tseng, M.L.
(2020), Effects of agriculture, renewable energy, and economic
growth on carbon dioxide emissions: Evidence of the environmental
Kuznets curve. Resources Conservation and Recycling, 160, 1048-
1059.

Vineer, H.R., Morgan, E.R., Hertzberg, H., Bartley, D.J., Bosco, A., Charlier,
J., Chartier, C., Claerebout, E., de Waal, T., Hendrickx, G., Hinney, B.,
Hoglund, J., Jezek, J., Kasny, M., Keane, O.M., Martinez-Valladares,
M., Mateus, T.L., Mclntyre, J., Mickiewicz, M., Munoz, A.M.,
Phythian, C.J., Ploeger, H.W., Rataj, A.V., Skuce, P.J., Simin, S.,

International Journal of Energy Economics and Policy | Vol 12 « Issue 6 * 2022




Wahyono, et al.: The Role of Socio-economic Conditions, Energy Consumption, and Environmental Conditions on the Livestock Production in Indonesia

Sotiraki, S., Spinu, M., Stuen, S., Thamsborg, S.M., Vadlejch, J., Varady,
M., von Samson-Himmelstjerna, G., Rinaldi, L. (2020), Increasing
importance of anthelmintic resistance in European livestock: Creation
and meta-analysis of an open database. Parasite, 27, 69.

Sadiq, M., Ngo, T.Q., Pantamee, A.A., Khudoykulov, K., Ngan, T.T.,
Tan, L.L. (2022a), The role of environmental social and governance
in achieving sustainable development goals: Evidence from ASEAN
countries. Economic Research Ekonomska Istrazivanja, 36, 170-190.

Sadiq, M., Amayri, M.A., Paramaiah, C., Mai, N.H., Ngo, T.Q.,
Phan T.T.H. (2022b), How green finance and financial development
promote green economic growth: Deployment of clean energy
sources in South Asia. Environmental Science and Pollution
Research, 29(43), 65521-65534.

Sadiq, M., Ou, J.P., Duong, K.D., Van, L., Ngo, T.Q., Bui, T.X. (2022c),
The influence of economic factors on the sustainable energy
consumption: Evidence from China. Economic Research Ekonomska
[strazivanja, DOI: 10.1080/1331677X.2022.2093244

Solikin, N., Hartono, B., Fanani, Z., Ihsan, M.N. (2019), The contribution
of social capital to the income and development of beef cattle
farmers. IOP Conference Series Earth and Environmental Science,

372,012053.

Sommer, S.G., Knudsen, L. (2021), Impact of Danish livestock and
manure management regulations on nitrogen pollution, crop
production, and economy. Frontiers in Sustainability, 2, 65-79.

Tan, L.P., Sadiq, M., Aldechani, T.M., Ehsanullah, S., Mutira, P., Vu, H.M.
(2021), How COVID-19 induced panic on stock price and green
finance markets: Global economic recovery nexus from volatility
dynamics. Environmental Science and Pollution Research, 29,
26322-26335.

Wahidin, W. (2019), Community education program and socio-economic
development policy towards future livestock systems. Jurnal Ilmiah
Kanderang Tingang, 12(02), 159-169.

Zhao, L., Zhang, Y., Sadiq, M., Hieu, V.M., Ngo, T.Q. (2021), Testing
green fiscal policies for green investment, innovation and green
productivity amid the COVID-19 era. Economic Change and
Restructuring, 29, https://doi.org/10.1007/s10644-021-09367-z

Zhao, L., Chau, K.Y., Tran, T.K., Sadiq, M., Xuyen, N.T.M., Phan, T.T.H.
(2022), Enhancing green economic recovery through green bonds
financing and energy efficiency investments. Economic Analysis
and Policy, 76, 488-501.

International Journal of Energy Economics and Policy | Vol 12 « Issue 6 * 2022



