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Abstract | Decree of the Director General of Livestock and Animal Health Number 9632 of 2020 concerning
Technical Guidelines on 1,000 Cattle Village Development Program and Activities for the 2020 Fiscal Year states
one of the program’s primary objectives is to increase the cow population in beneficiary locations. Efforts to support
the program’s sustainability can be carried out through farmer empowerment in accordance with the Government
Regulation Number 6 of 2013.This research aims to examine the effect of farmer empowerment on sustainable livestock
development in the One Thousand Cattle Village Program. The research variables consisted of farmer empowerment
(X) and five dimensions of sustainable livestock development, including the ecological dimension (Y1), economic
dimension (Y2), social and cultural dimension (Y3), institutional dimension (Y4), and technological dimension (Y5).
Data were collected using surveys (interviews and questionnaires), observation, and Focus Group Discussion (FGD).
'The respondents were 36 beneficiary farmers of the One Thousand Cattle Village Program. The data were analyzed
using simple linear regression. The results showed that the farmer empowerment positively and significantly affected the
economic dimension with the equation Y = 27.712 + 0.305X and the social and cultural dimension with the equation
Y = 13.531 + 0.310X. It is concluded that it is necessary to increase the implementation of farmer empowerment
regulated in the Government Regulation Number 6 of 2013 and evaluate all lines to support the One Thousand Cattle
Village Program sustainability.
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INTRODUCTION

eef production capacity in Indonesia is inseparable
from import activities, both beef import and cattle
import (Amam and Haryono, 2021a, b). Based on the data
from the Central Bureau of Statistics in 2021, it is stated
that there had been an increase in beef consumption, but
it was inversely proportional to beef production in 2021 of

437,783.23 tons. This number decreased when compared to
the beef production in 2020 of 453,418.44 tons, meaning
that there was a decrease in beef production by 3.44%. The
government formulated a policy to control the feeder beef
import capacity following the mandate handed down by
the President of the Republic of Indonesia concerning
corporation-based agriculture or livestock development

(Amam et al., 2020, 2021).
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The Directorate General of Livestock and Animal Health,
Ministry of Agriculture,in 2020 launched the One Thousand
Cattle Village Program as the primary plan to accelerate
the increase in the cattle population, ensuring animal
protein sufficiency and increasing cattle production of the
country’s mainstay commodities. The one thousand cattle
village program is implemented based on the Order of the
Minister of Agriculture Number 129/KP.410/M/8/2020
on 19 August 2020 through the Directorate General of
Livestock and Animal Health. The One Thousand Cattle
Village Program was implemented by integrating the
teeder cattle and breeding cattle development to develop
farmer corporation-based livestock areas initiated by the
Directorate General of Livestock and Animal Health as a
pilot project implemented in five provinces, including East
Java, East Nusa Tenggara, West Nusa Tenggara, Lampung,

and South Sulawesi.

The One Thousand Cattle Village Program in East Java
Province was implemented in Probolinggo Regency and
Kediri Regency. Probolinggo regency was one of five regions
in five provinces designated as the recipients of the one
thousand cattle village program. The one thousand cattle
village program in probolinggo regency was implemented in
Lumbang District, including five farmer groups across five
villages; Negororejo Village, Lumbang Village, Wonogoro
Village, Purut Village, and Sapih Village. The farmer groups
have met the criteria for the program recipients based on
the technical guidelines, including having an organizational
structure, administrative completeness, and a minimum of
10 members, and registered in the Agricultural Extension
Management Information System (SIMLUHTAN).
Lumbang District was designated as the location for
the One Thousand Cattle Village Program because
the topography and location criteria met the technical
guidelines, having areas with livestock potential, running
institutions, and abundant forage animal feed (Yulianto et
al., 2020; Zahrosa et al., 2020). Technically, the five farmer
groups received 200 beef cattle, each with 100 feeder cattle
bulls for fattening and 100 feeder cattle heifers for breeding.

Ironically, this program seemed to surprise the members
of the farmer group receiving the one thousand cattle
village program because smallholder farmers who used to
raise beef cattle on a household scale with a population
of no more than 2 cattles or no more than 15 cattles
when working in groups were required to raise 200
cattle with each population of 100 heifers and 100 bulls
simultaneously. The smallholder farmers who managed
beef cattle on a household scale had1-2 cattle with limited
resources. Therefore, it is important to empower the farmers
to overcome this problem (Amam et al., 2019a, b).

Farmer empowerment,according to Government Regulation

of the Republic of Indonesia Number 6 of 2013, is all

efforts made by the government, provincial governments,
regency/city governments, and stakeholders in the field
of livestock and animal health to improve self-sufhiciency,
provide convenience and business progress, and increase the
competitiveness and farmer welfare. The targeted output
is the realization of independent and prosperous farmers
by providing them with assistance in accessing livestock
production facilities and protection in determining the

selling price (Amam et al., 2023a, b).

Empowerment is the capability to exercise the skills
possessed by individual human resources, either in groups
or individually, with the intention of fulfilling all needs
independently based on the will (Tscharntke et al., 2022;
Yu et al., 2021). Empowerment is a process, namely the
capability used to carry out something or the capability to
act in the form of reason, initiative, or strength to improve
materially or spiritually in people’s lives with the aim to
bring the country to an advanced state. Broadly speaking,
farmer empowerment has prerogative rights in accordance
with Government Regulation Number 6 of 2013, so it
is expected that the role of empowerment can support
sustainable livestock development (Amam and Saputra,

2021; Setyawan and Amam, 2021).

Sustainable development has a role in maintaining the
status of life (Aivazidou and Tsolakis, 2021; Purnhagen et
al., 2021; Tscharntke et al., 2022). It has an attachment
to human rights by realizing and enforcing the broadest
possible range of access in lifestyle planning and the
existence of a pillar of justice between generations in
utilizing environmental, economic, and social resources
(Cadzow and Binns, 2016; Dolinska and d’Aquino, 2016;
Dominati et al., 2021). Sustainable development has
a simple but interconnected concept (Jiao et al., 2019;
Lihdesmiki et al., 2019). The development concept is
considered to be sustainable if it fulfills three dimensions:
economically efficient and feasible, socially justice, and
ecologically sustainable (Rusdiana et al.,2023). The concept
of sustainable development applies to all development
sectors, one of which is the development of the livestock
sector. The concept of sustainable livestock development
has five dimensional perspectives, including the ecological
dimension, economic dimension, social and cultural
dimension, institutional dimension, and technological

dimension (Ragsdale et al., 2018; Sell and Minot, 2018).

This research aims to examine the effect of farmer
empowerment on sustainable livestock development based
on the ecological, economic, social, cultural, institutional,
and technological dimensions of the one thousand cattle
village program.The novelty of this research is for study and
evaluation of farmer empowerment of the one thousand
village cattle program in accordance with Government

Regulation Number 6 of 2013.
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MATERIALS AND METHODS

The research was conducted in May 2022 in Lumbang
District, Probolinggo Regency. The first data collection was
taken through Focus Group Discussion (FGD) by gathering
the respondents or farmers in stables or farmer group offices
by accommodating their answers, and the researcher was
able to understand the respondents’ or farmers’ conditions.
The next data collection was carried out by observing the
five stables of the farmer groups, including the Genting
Makmur Jaya Farmer Group located in Negororejo
Village, Baru Muncul Farmer Group located in Lumbang
Village, Margi Santoso III Farmer Group located in Purut
Village, Makmur III Farmer Group located in Wonogoro
Village, and Mukti Jaya I Farmer Group located in Sapih
Village. The last data collection method was carried out
through a survey by conducting interviews and filling out
questionnaires with a Likert scale of +1 to +5.

'The respondents in this research were 36 beef cattle farmers
Table 1: Research variables and indicators.

Var- Indicator

iable

X The livestock business receives financial assistance or subsidies

'The livestock business receive venture capital assistance

The livestock business receive counseling or socialization to improve knowledge in livestock business, for example, the

in five farmer groups receiving the one thousand cattle
village program in Lumbang District. The total active
members of the five farmer groups became the respondents
(total sampling) in order to obtain primary data. The
respondents were determined intentionally or purposively
with the criteria of being farmer group administrators and
active farmer group members. These were the main criteria
to be able to answer the questionnaire. It was because farmer
group administrators and active farmer group members
could determine the impact of running the one thousand
cattle village program, providing valid primary data.

'The main variables observed were farmer empowerment
(X) as the independent variable and sustainable livestock
development which consisted of five dimensions, including
the ecological dimension (Y), economic dimension (Y,),
social and cultural dimension (Y)), institutional dimension
(Y,), and technological dimension (Y,) as the dependent
variables. The research wvariables and indicators are
presented in Table 1.

selection of seeds, use of feed, livestock health, marketing, and others

The livestock business receives counseling or socialization related to the use and utilization of technology in the

livestock business such as education and training, and provision of appropriate technology

institutions, livestock development programs

X
'The livestock business receives counseling or socialization related to information such as subsidies, livestock X
X

'The livestock business receive livestock services such as providing superior seeds, rescuing productive females, and

providing IB posts

The livestock business receives livestock health services such as pregnancy checks, observation and identification of X

diseases, or livestock treatment

The livestock business receives technical assistance such as assistance in using livestock equipment or machinery, X

control in the implementation of practical and environmentally friendly cultivation, as well as livestock production

facilities to increase independence and competitiveness

'The livestock business is avoided from the imposition of a high-cost economy by providing the means of production,

cultivation, post-harvest, marketing, and distribution of livestock

'The livestock business receives partnership guidance (cooperation) to increase the synergy between livestock business

actors

The livestock business is supported by a conducive business climate such as business certainty, ease of service, no

action of unhealthy business competition, and handling of livestock health

education and training, and facilitating the development of livestock institutions

'The livestock business utilizes domestic resources, for example seeds, feed, and labors
'The livestock business is in the livestock areas free of pathogens (pandemic), having available water and feed sources,

availabel water infrastructure such as roads, bridges, and animal markets

The livestock business was assisted with the promotion and marketing of livestock through the establishment of

X
X
X
The livestock business receive support in the form of the improvement of entrepreneurship such as counseling, X
X
X
X

abattoirs, market development, price information, requiring modern markets to prioritize the marketing of domestic

animal products

The livestock business receives guarantees for protection of livestock prices such as fixing the selling price, providing X
facilities for selling breeding livestock throughout Indonesia

Table contined on next page...................
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Var- Indicator

iable

Y, Getting involved in the provision of forage (grass) for livestock

-
HIN

Getting involved in the provision of protective plants

|
)

Getting involved in the land use

=
w

Getting involved in managing livestock waste

~
'S

Getting involved in utilizing livestock manure

=
n

Getting involved in monitoring and paying attention to the slope level of the cage floor

-
o

Getting involved in monitoring and paying attention to the height level of the cage

-
~

Getting involved in monitoring and paying attention to the density level of the cage

o
=)

Getting involved in providing clean water as a support for livestock business

n
N

Getting involved in monitoring and paying attention to the humidity level of the cage

o
HIN
o

Getting involved in monitoring and paying attention to the ideal temperature level of the cage

=
N
—

Y, Getting involved in the provision of livestock business production facilities

=
i

Getting involved in the trading system of livestock products and processed livestock products

>
o

Getting involved in determining the amount of subsidy for livestock production equipment

=
w

Getting involved in compiling production bids

X
>

Getting involved in the effort to spread the workforce

=
[

Getting involved in the livestock business ownership and sustainability

RS
o

Getting involved in the livestock ownership and sustainability

S
~

Getting involved in the provision of business capital

=
2

Getting involved in the participation of Regional Original Income (PAD)

=
©°

Getting involved in determining the wages of livestock workers

>
N
o

Getting involved in increasing the livestock business income

N
H
g

Y, Conducting part-time division for businesses in the livestock sector

b
E.

Supporting family involvement in the livestock business

o
1)

Supporting environmental management as a result caused by livestock business

I
w

Getting involved in the size of business actors in the livestock sector

-
IS

O e e e e e

£
n

Responding to objections from the community if it affects the environment (pollution) from livestock manure as a
result of livestock business

Responding to market demand in livestock (main actors and business actors)

=
o

Developing household income through business in the livestock sector

2
~

Being competent in developing understanding and skills followed by experience in livestock business

=
%

Y, Actively getting involved in the livestock development/counseling program activities

E
E.

Getting involved in encouraging the livestock development by the government

b=
1)

Getting involved in cooperating with community leaders to run livestock businesses

L
o

Actively getting involved in livestock institutions (livestock groups)

S
i

Getting involved in creating a livestock marketing network

£
n

Y. Getting involved in the environmental management

=
i

Getting involved in the ownership and control of communication tools to support livestock business

&
(S}

Getting involved in mastering the cage technology

p
W

Getting involved in mastering the livestock manure treatment technology

&
N

Actively getting involved in the livestock extension programs related to the use of technology

p
n

Getting involved in improving the quality of children's formal education

L
=N

Getting involved in understanding the feed technology and animal feed processing

j
i}

Getting involved in understanding the animal health

&
%

Getting involved in understanding the livestock reproduction (livestock mating)

pn
o

Getting involved in understanding the livestock raising management

a
N
o

Getting involved in understanding the livestock product processing technology

%
N
s

Getting involved in the ownership and control of vehicles for livestock business activities

A
N
¥)

Mo R

Getting involved in ownership of livestock product processing machines
Source: (Amam and Soetriono, 2022).

%
i
w
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The collected data were tabulated and processed using
Microsoft Excel 2013 and SPSS 26.0. Data analysis or
parsing was carried out using a simple linear regression
analysis method with the consideration that the Y variables
were not correlated with each other. Simple linear regression
is a regression model to describe the interaction between
the independent variable (independent; predictor; X) and
the dependent variables (dependent; response; Y). The
effect of the farmer empowerment can be mathematically
found on the variable Y with the following formula:

i

Y= X 100%

Y= T*E"Y,; x 100%

Explanation: Yij = the weight of the I indicator score in the
j respondent; Yi=1Idata (i=1,2,3.......n); Y= the weight
of each variable; j = number of research respondents (1, 2,

KRR n) (Amam and Soetriono, 2022).
RESULTS AND DISCUSSION

OVERVIEW OF LOCATIONS OF ONE THOUSAND CATTLE
VILLAGE PROGRAM

Geographically, Lumbang District is one of the 24 districts
located in Probolinggo Regency, East Java Province. It has
an area of 9,271 Ha and is located in the western part of
Probolinggo Regency. It is topographically an undulating,
hilly to mountainous plateau at an altitude of + 1000 masl
because it is part of the same area as Mount Bromo. Most
of the area in Lumbang Subdistrict is plantation and
forest. Besides, the climate in Lumbang Sub-district is
influenced by the climate of the surrounding mountains,
so the weather tends to be cool and humid.

Most of the people in Lumbang Sub-district worked as
farmers who raise livestock, so from the geographical,
topographical,environmental and social location, Lumbang
District was chosen as the location for the one thousand
cattle village program. The program was run by five farmer
groups, including Genting Makmur Jaya farmer group
located in Negororejo village, baru muncul farmer group
located in Lumbang village, Margi Santoso III farmer
group located in Purut Village, Makmur III Farmer
Group located in Wonogoro Village, and Mukti Jaya 1
Farmer Group located in Sapih Village which had passed
the qualifications and were registered with Agricultural
Extension Information System (SIMLUHTAN) of the
Ministry of Agriculture. The respondents’profile at the
research location is shown in Table 2.

The effect of farmer empowerment on sustainable livestock
development based on government regulation number 6

of 2013 in the one thousand cattle village program on the
ecological dimension is shown in Table 3. Based on the
simple linear regression analysis, the farmer empowerment
had a positive effect on the ecological dimension of 0.164
through the equation Y = 35.624 + 0.164X. The next result
was through a significance value with a probability value
of 0.05, where the farmer empowerment did not have a
significant effect on the ecological dimension shown at a
significance value of 0.091, meaning higher (>) than 0.05.
The farmer empowerment had a significant effect on the
ecological dimension with a statistical t-value of 1.738,
higher (>) than the t-table of 1.688. Based on the results
of the simple linear regression analysis, the ecological
dimension had no significant positive effect. This condition
was indicated by the adequate provision of forage for
livestock but lacking in the utilization of livestock manure.

Table 2: Respondents’ profile.

Age Per- Education Per- Expe- Per-
(year) cent- centage rience centage

age (%) (%) (year) (%)
8-23 8.33  Not School 8.33 2-5  19.44
24-39 27.78 Elementary School 47.22  6-10 22.22
40-55 44.44  First High School 2222 >10 58.33
56-74 19.44 Second High School 19.44

Bachelor Degree 2.78
100 100 100

Table 3: Ecological dimension analysis results.

Coefhicients®
Model Unstandardized ~ Standardized t Sig.
coefhicients coefficients
B Std. Error Beta
(Constant) 35.624 4.364 8.163 .000
PP 164 .094 .286 1.738 .091

a = Dependent Variable: Ecological Dimension; PP = Farmer
Empowerment; t-table = 1.688

REFLECTION ON THE ECOLOGICAL DIMENSION

'The reflection on farmer empowerment in the one thousand
cattle village program is shown in Figure 1. The effect of
the farmer empowerment on the ecological dimension had
the highest value Y1.1 of 10.79%, on the role of the farmer
group members in the land use for providing forage.
The field condition showed that the land area o used for
Forage Animal Feed (HPT) was 1 Ha. The importance of
considering the balance of feed carrying capacity was the
availability of forage, waste from the agricultural industry,
land suitability, and human resources. The land use was a
determining factor for success in farming and livestock
businesses since the main livelihood of the farmer group
members who received the one thousand cattle cattle
program in Lumbang District was a farmer who raised
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livestock (Qiu et al., 2021; Schader et al., 2021; Wagner et
al., 2021).

The impact of farmer empowerment on the ecological dimension (%)

s
12 71079
595 1034 1034

872 898 37

Value
(1]

1 I 2 I 3 I 4 I 5 I =] I 7 I 8 9 I 10 I 11

Y1
Figure 1: Reflection on Government Regulation Number
6 of 2013 on ecological dimension.

'The lowest value on the ecological dimension was Y1.5
of 6.91% on the role of the farmer group members in
contributing to the utilization of livestock manure. Based
on the field condition, it was found that most of farmer
group members who were the One Thousand Cattle
Village Program recipients knew the benefits of livestock
manure into biogas and organic fertilizer (Ahuja et al.,
2020; Feng and Zhao, 2020). However, due to the lack of
assistance, they did not know how to operate the biogas
installations that had been built, so they became neglected
(Aivazidou and Tsolakis, 2021; Arb et al.,2020). Assistance
and training programs for the utilization of livestock
manure into biogas must be constantly conducted so that
it has a positive impact on the community, environment,
and health, and as one of the efforts to achieve energy
independence and food security in an integrated and
sustainable strategy for empowering farmers (Aghasafari
et al., 2020; Bandanaa et al., 2021).

REFLECTION ON THE ECONOMIC DIMENSION

'The effect of farmer empowerment on sustainable livestock
development based on Government Regulation Number 6
of 2013 in the one thousand cattle village program on the
economic dimension is shown in Table 4. Based on the
simple linear regression analysis, it was found that farmer
empowerment had a positive effect on the economic
dimension of 0.305 through the equation Y = 27.712 +
0.305X. The next result was through a significance value
with a probability value of 0.05,where farmer empowerment
had a significant effect on the economic dimension, shown
at a significance value of 0.002, meaning lower (<) than
0.05. The farmer empowerment had a significant effect on
the economic dimension with a statistical t-value of 3.442,
higher (>) than t-table of 1.688. Based on the the simple
linear regression analysis results, the economic dimension
had a significant positive effect. This condition was
indicated by the effect of income from raising livestock in
the one thousand cattle village program in the economic
dimension.

Theimpact of farmer empowerment on the economicdimension (%)

1186
12.00 7 11.06 11.19

9.18

10.00 8.78

8.98 8.65
- 737
8.00

617 670

6.00 7

Value

4.00 7

2.00

0.00
Y2

Figure 2: Reflection on Government Regulation Number
6 of 2013 on economic dimension.

The reflection on farmer empowerment in the one
thousand cattle village program is shown in Figure 2.
The highest value in the economic dimension was Y2.7
of 11.86% on the role of the farmer group members who
were the one thousand cattle village program recipients
still neededlivestock ownership. This condition was
marked by the high percentage and the reality in the field,
which showed that the farmer group members were highly
concerned about and felt that they had a sense of belonging
to the one thousand village cattle program livestock. Their
easy accessibility to get livestock was one of the factors for
the farmer group members to still own livestock (Arunrat

et al., 2021; Galloway et al., 2021).

Table 4: Economic dimension analysis results.

Coefhicients®
Model Unstandardized  Standardized T Sig.
coefficients ccoefficients
B Std. Error Beta
(Constant) 27.712 4.102 6.756 .000
PP 305  .088 .508 3.442 .002

a = Dependent Variable: Economic Dimension; PP = Farmer
Empowerment; t-table = 1.688

The lowest value in the economic dimension was Y2.1 of
6.17% on the role of the farmer group members in providing
the livestock business production facilities. This condition
was reflected by the five farmer groups experiencing
difficulties in providing production facilities, namely feed
for daily livestock production needs. It was because the
one thousand cattle village program is required to provide
feed of 6 tons of elephant grass per day. The provision
actors distribute and provide livestock production facilities
through seeds, feed, medicines, credit, and fuel. In contrast,
livestock business production facilities are distributed by
individuals, private companies, government agencies, and
cooperatives synergizing and working together to maintain
the sustainability of the provision of livestock business
production facilities. The easy farmers’ accessibility in the
plan to provide the livestock business production facilities
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can support the sustainable development of livestock
activities (Boone et al., 2019; Dalle et al., 2021).

REFLECTION ON THE
DIMENSION

The effect of farmer empowerment on sustainable
livestock development based on the Government
Regulation Number 6 of 2013 in the one thousand cattle
village program on the social and cultural dimensions is
shown in Table 5. Based on the simple linear regression
analysis, the farmer empowerment had a positive effect
on the social and cultural dimension of 0.310 through the
equation Y = 13.531 + 0.310X. The next result was through
a significance value with a probability value of 0.05 where
the farmer empowerment had a significant effect on the
social and cultural dimension as shown at a significance
value of 0.000, which means lower (<) than 0.05. Farmer
empowerment had a significant effect on the social and
cultural dimension with a statistic t-value of 4.212, higher
(>) than the t-table of 1.688. This condition was shown
by the totality of the farmer group members in allocating
time for livestock raising activities in the one thousand
cattle village program.

SOCIAL AND CULTURAL

Table 5: Social and cultural dimension analysis results.

Coefficients®
Model Unstandardized  Standardized T Sig.
coefficients coefficients
B Std. Error Beta
(Constant) 13.531 3.410 3.968 .000
PP 310 .074 .586 4.212 .000

a = Dependent Variable: Social dan Cultural Dimension; PP =
Farmer Empowerment; t-table = 1.688

The reflection on farmer empowerment in the One
Thousand Cattle Village Program is shown in Figure
3. The effect of farmer empowerment on the social and
cultural dimension had the highest value Y3.1 of 17.37%
in conducting the part-time division for activities in the
livestock sector. This condition indicated that the majority
of farmer group members still spent their time working on
the livestock activities in the one thousand cattle village
program for 7 hours from 09.00 — 16.00. Livestock raising
activities were used to spend leisure time and increase
household income. Livestock-raising activities were used
to spend leisure time and increase household income. Each
individual utilized leisure time to work and not work; if
the individual preferred to work, he could earn a wage to
increase the household income (Gerling et al., 2019; Han
et al., 2021).

The lowest score in the social and cultural dimension
was Y3.5 of 5.86% on the response of protest from the
community when the environment is affected (pollution) by

livestock manure as a result of the one thousand cattle village
program. In the field, there were no protests against the one
thousand cattle village program made by the community.
'The main factor that influenced people’s perception of the
existence of the one thousand cattle village program was the
knowledge level of the community about the surrounding
environment, where the community could assess, view, and
respond to the environment, such as sound and healthy
water, air, and soil as a result of livestock business activities

(Khairulbahri, 2021; Schader et al., 2021).

The impact of farmer empowerment on the social and cultural dimension (%)

~17.05

1604

18.00 -
16.00 -
14.00 -
12.00
% 1000 17
s00 +
6.00 -
400 -
2.00 -
0.00

Val

Y3

Figure 3: Reflection on Government Regulation Number
6 of 2013 on social and cultural dimension.

REFLECTION ON THE INSTITUTIONAL DIMENSION

'The effect of farmer empowerment on sustainable livestock
development based on the Government Regulation
Number 6 of 2013 in the one thousand cattle village
program on the institutional dimension is shown in Table
6.Based on the simple linear regression analysis, the farmer
empowerment had a positive effect on the institutional
dimension of 0.029 through the equation Y = 18.435
+ 0.029X. The next result was through a significance
value with a probability value of 0.05, where the farmer
empowerment did not affect the institutional dimension
as shown at a significance value of 0.598, which means
higher (<) than 0.05. The farmer empowerment had no
effect on the institutional dimension with a statistic t-value
of 0.532, lower (<) than the t table of 1.688. It means that
farmer empowerment had no significant positive effect on
the institutional dimension. This condition was shown by
the active farmer group members’ participation, but but
the lack of mastery in the livestock marketing network.

Table 6: Institutional dimension analysis results.

Coefficients®
Model Unstandardized  Standardized T Sig.
coefficients coefficients
B Std. Error Beta
(Constant) 18.435 2.543 7.250 .000
PP .029  .055 .091 .532  .598

a = Dependent Variable: Institutional Dimension; PP = Farmer
Empowerment; t-table = 1.688
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The reflection on farmer empowerment in the one
thousand cattle village program is shown in Figure 4.
The effect of farmer empowerment on the institutional
dimension havig the highest value was Y4.4 of 24.75%
on the farmer group members’ active role in the livestock
institutions (livestock groups). This condition indicated
that the farmer group members who wanted to join the
one thousand cattle village program should join and
play an active role in the livestock institutions (livestock
groups) that had been appointed and regulated by the
government and stakeholders to run the program. The
farmers who joined the livestock institutions could have
access to relations with government agencies, financial
institutions, marketing agencies, village officials, and
livestock health officers. Besides, the farmers who joined
the institutions could also discuss strategies to minimize
risks in the cultivation process, develop livestock activities,
and increase accessibility to resources. In addition, the
existence of farmer institutions could be used as a forum
for the livestock development (Purnhagen et al., 2021; Qiu
et al., 2021).

The impact of farmer empowerment on the institutional dimension (%)
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Figure 4: Reflection on Government Regulation Number
6 of 2013 on institutional dimension.

The lowest value on the institutional dimension was Y4.5
of 13.78% on the role of getting involved in creating and
owning a livestock marketing network. This condition was
indicated by the farmer group members who had livestock
marketing networks, one of which was the farmer group
administrator assigned the primary function as marketers
within the farmer groups, and they also made a report on
sales results to the cooperative. Furthermore, if the farmer
groups need to purchase cattle, they can buy it through
the cooperative. Building a marketing network not only
provided an effect on economy, but also could provide a
sustainable emotional connection between the two parties
if it could be managed properly (Wagner et al., 2021; Yu
et al., 2021).

REFLECTION ON THE TECHNOLOGICAL DIMENSION

The effect of farmer empowerment on sustainable livestock
development based on the Government Regulation
Number 6 of 2013 in the one thousand cattle village
program on the institutional dimension is shown in Table

7. Based on the simple linear regression analysis, farmer
empowerment had a positive effect on the technological
dimension of 0.271 through the equation Y = 33.026
+ 0.271X. The next result was through a significance
value with a probability value of 0.05, where the farmer
empowerment did not affect the institutional dimension,
as shown at a significance value of 0.078, which means
higher (<) than 0.05. The farmer empowerment affected
the technological dimension with a statistical t-value of
1.819, higher (>) than the t-table of 1.688.It means farmer
empowerment had no significant positive effect on the
technological dimension. This condition was indicated by
a large number of counseling about livestock technology,
but it was not followed by sustainable implementation

(Amam et al., 2021).

Table 7: Technological dimension analysis results.

Coefhicients®
Model Unstandardized ~ Standardized T Sig.
coefhicients coefhicients
B Std. Error Beta
(Constant) 33.026 6.895 4.790 .000
PP 271 149 .298 1.819 .078

a = Dependent Variable: Technological Dimension; PP = Farmer
Empowerment; t-table = 1.688

The impact of empowerment on the technological dimension (%)
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Figure 5: Reflection on Government Regulation Number
6 of 2013 on technological dimension.

The reflection on the farmer empowerment in the one
thousand cattle village program is shown in Figure 5. The
effect of the farmer empowerment on the institutional
dimension having the highest value was Y5.6 of 9.64% on
the role of the farmer group members in improving the
quality of children’s formal education. This condition was
shown by their high awareness on the importance of the
best formal education for children. Most of their children
attended formal school in the elementary schools and
Islamic boarding schools. The awareness of the importance
of education that emerged from various parties had a
positive impact, especially on families, a place where
children obtain their first education and parents provide
a direction related to formal education. Formal education
has various features, including long-term goals and
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oriented towards the possession of diplomas and oriented
towards future (Soejono et al., 2021a, b).

'The lowest value on the technology dimension was Y5.13
of 4.24% on the role of the farmer group members in the
ownership of livestock product processing machines. This
condition indicated that the farmer group members did
not have the ownership of livestock product processing
machines, such as meat grinders for meatballs and machines
for packaging processed livestock products. The ownership
of machinery for processing livestock products could also
burden the members if they are not provided with training
and mentoring to improve their knowledge and interest
related to the machine. The mastery or ownership of the
machine facilitates the processed food producers to produce
(Harsita et al., 2022; Harsita and Amam, 2019) and sell
healthy processed foods that are safe for consumption
since it is vital to consider and monitor food safety (Fadli

et al., 2022; Ramadhan et al., 2022; Yaqgin et al., 2022).

CONCLUSIONS AND
RECOMMENDATIONS

Based on the findings, it can be concluded that farmer
empowerment had a positive effect on the livestock
development in five dimensions, including the ecological,
economic, social and cultural, institutional, and
technological dimension. The empowerment efforts from
the five most influential dimensions were the economic
dimension and social and cultural dimension. It is necessary
to improve the implementation of farmer empowerment
regulated in the Government Regulation Number 6 of
2013 and evauate all lines, supporting the one thousand
cattle village program sustainability, including the role of
the government, animal health workers, stakeholders in the
livestock sector, and financial institutions in capital loan.

ACKNOWLEDGEMENT

This research is part of a long and continuous research
series, involving many parties. The author team would
like to thank a) Institute for Research and Community
Service (LP2M) of Universitas Jember (UNE]); b)
Research Group (KeRis) of Livestock Agribusiness and
Agroindustry (A2P); ¢) Students of Study Program of
Animal Husbandry, Faculty of Agriculture, Universitas
Jember who were involved in the project research for the
2018-2022 fiscal years; d) Livestock and Animal Health
Office of Probolinggo Regency.

NOVELTY STATEMENT

The novelty of this research is for study and evaluation
of farmer empowerment of the one thousand village cat-

tle program in accordance with Government Regulation

Number 6 of 2013 in Indonesia.

AUTHOR’S CONTRIBUTION

RR: Head of research project, writing-review and editing,
and investigation. AA: Conceptualizations, methodology,
formal analysis, validation, writing-original draft, writ-
ing-review and editing. MW]: Writing-review and editing,
investigation, and sample collection. DY: Writing-review
and editing, sample collection, software, and formal analy-
sis. All authors have read, reviewed, and approved the final
manuscript.

CONFLICT OF INTEREST
The authors have declared no conflict of interest.

REFERENCES

Aghasafari H, Karbasi A, Mohammadi H, Calisti R (2020).
Determination of the best strategies for development
of organic farming: A SWOT e fuzzy analytic network
process approach. J. Cleaner Prod., 277: 124039. https://doi.
org/10.1016/j.jclepro.2020.124039

Ahuja I, Dauksas E, Remme JF, Richardsen R, Loes A (2020).
Fish and fish waste-based fertilizers in organic farming —
With status in Norway: A review. Waste Manage., 115: 95—
112. https://doi.org/10.1016/j.wasman.2020.07.025

Aivazidou E, Tsolakis N (2021). Investigating dynamic
interconnections between organic farming adoption and
freshwater sustainability. ]. Environ. Manage., 294( January):
112896. https://doi.org/10.1016/j.jenvman.2021.112896

Amam A, Haryono H (2021a). Pertambahan bobot badan
sapi impor Brahman Cross heifers dan steers pada bobot
kedatangan yang berbeda. J. Ilmu Peternakan Terapan, 4(2):
104-109. https://doi.org/10.25047/jipt.v4i2.2357

Amam A, Haryono H (2021b). Quality of imported beef in
Indonesia. J. Sain Peternakan Indonesia, 16(3): 277-282.
https://doi.org/10.31186/jspi.id.16.3.277-282

Amam A, Saputra AD (2021). The role of students as agent
of change for sustainable livestock farming development.
Majalah Ilmiah Peternakan, 24(2): 82-90. https://doi.
org/10.24843/M1P.2021.v24.102.p06

Amam A, Soetriono S (2022). Refleksi peraturan pemerintah
nomor 6 Tahun 2013 terhadap pembangunan peternakan
berkelanjutan: Pemberdayaan peternak sapi potong. J.
Pangan,31(1): 55-68.https://doi.org/10.33964/jp.v31i1.549

Amam A, Asepriyadi A, Ridhillah MF, Rusdiana S (2023). Beef
cattle farming with a shepherd system in Indonesia. E3S
Web Conf., 01002(373): 1-7. https://doi.org/10.1051/
e3sconf/202337301002

Amam A, Fanani Z, Hartono B, Nugroho BA (2019a). Broiler
livestock business based on partnership cooperation in
indonesia: The assessment of opportunities and business
developments. Int. J. Entrepreneur., 23(1 Special Issue):
1-11.

Amam A, Fanani Z, Hartono B, Nugroho BA (2019b). The
power of resources in independent livestock farming
business in Malang District, Indonesia. IOP Conf. Ser Earth
Environ. Sci., 372(1): 1-9. https://doi.org/10.1088/1755-

November 2023 | Volume 11 | Issue 11 | Page 1798

%0 .
Qals Links
OResearchers


https://doi.org/10.1016/j.jclepro.2020.124039
https://doi.org/10.1016/j.jclepro.2020.124039
https://doi.org/10.1016/j.wasman.2020.07.025
https://doi.org/10.1016/j.jenvman.2021.112896
https://doi.org/10.25047/jipt.v4i2.2357
https://doi.org/10.31186/jspi.id.16.3.277-282
https://doi.org/10.24843/MIP.2021.v24.i02.p06
https://doi.org/10.24843/MIP.2021.v24.i02.p06
https://doi.org/10.33964/jp.v31i1.549
https://doi.org/10.1051/e3sconf/202337301002
https://doi.org/10.1051/e3sconf/202337301002
https://doi.org/10.1088/1755-1315/372/1/012055

OPEN 8ACCESS

Advances in Animal and Veterinary Sciences

1315/372/1/012055

Amam A, Jadmiko MW, Harsita PA (2020). Institutional
performance of dairy farmers and the impacts on resources.
Agraris: J. Agribus. Rural Dev. Res., 6(1): 63-73. https://doi.
org/10.18196/agr.6191

Amam A, Jadmiko MW, Harsita PA, Zahroza DB, Rusdiana
S (2021). Inhibiting factors on the sustainable livestock
development: case of dairy cattle in Indonesia. IOP
Conf. Ser. Earth Environ. Sci., 892: 1-8. https://doi.
org/10.1088/1755-1315/892/1/012040

Amam A, Rusdiana S, Maplani M, Talib C, Adiati U (2023).
Integration of sheep and corn in rural agriculture in
Indonesia. E3S Web of Conf., 01001(373): 1-10. https://
doi.org/10.1051/e3sconf/202337301001

Amam A, Soejono D, Zahroza DB, Maharani AD (2021).
Development strategy of village owned enterprises (BUM
Desa) using force field analysis approach. Adbispreneur:
J. Pemikiran Dan Penelitian Admin. Bisnis Dan
Kewirausahaan, 6(2): 139-149. https://doi.org/10.24198/
adbispreneur.v6i2.32699

Arb CV, Biunemann EK, Schmalz H, Portmann M, Adamtey N,
Musyoka MW, Frossard E, Fliessbach A (2020). Geoderma
Soil quality and phosphorus status after nine years of organic
and conventional farming at two input levels in the central
highlands of Kenya. Geoderma, 362(November 2019):
114112. https://doi.org/10.1016/j.geoderma.2019.114112

Arunrat N, Sereenonchai S, Wang C (2021). Carbon footprint
and predicting the impact of climate change on carbon
sequestration ecosystem services of organic rice farming and
conventional rice farming : A case study in Phichit province,
Thailand. J. Environ. Manage., 289(April): 112458. https://
doi.org/10.1016/j.jenvman.2021.112458

Bandanaa J, Asante IK, Egyir IS, Schader C, Annang TY,
Blockeel ], Kadzere I, Heidenreich A (2021). Environmental
and sustainability indicators sustainability performance
of organic and conventional cocoa farming systems in
Atwima Mponua District of Ghana. Environ. Sustain.
Indicators, 11(April): 100121. https://doi.org/10.1016/].
indic.2021.100121

Boone L, Rold4dn-ruizI, Van V,Muylle H, Dewulf] (2019). Science
of the total environment environmental sustainability of
conventional and organic farming: Accounting for ecosystem
services in life cycle assessment. Sci. Total Environ., 695:
133841. https://doi.org/10.1016/j.scitotenv.2019.133841

Cadzow H, Binns T (2016). Empowering Freetown’s women
farmers. Appl. Geogr., 74: 1-11. https://doi.org/10.1016/j.
apgeog.2016.06.010

Dalle A, Cullere M, Pellattiero E, Sartori A, Marangon A,
Bondesan V (2021). Is the farming method (cage, barn,
organic) a relevant factor for marketed egg quality traits?
Livest. Sci., 246(October 2020): 104453. https://doi.
org/10.1016/j.1ivsci.2021.104453

Dolinska A, d’Aquino P (2016). Farmers as agents in innovation
systems. Empowering farmers for innovation through
communities of practice. Agric. Syst., 142: 122-130. https://
doi.org/10.1016/j.agsy.2015.11.009

Dominati EJ, Mackay AD, Rendel JM, Wall A, Norton DA,
Pannell J, Devantier B (2021). Farm scale assessment of the
impacts of biodiversity enhancement on the financial and
environmental performance of mixed livestock farms in
New Zealand. Agric. Syst., 187 (November 2020): 103007.
https://doi.org/10.1016/j.agsy.2020.103007

Fadli M, Amam A, Harsita PA, Rusdiana S (2022). Kerentanan

usaha peternakan sapi potong rakyat terhadap pembangunan
peternakan berkelanjutan. J. Ilmu Dan Teknol. Petern.
Indonesia,  8(1):  29-39.  https://doi.org/10.25157/
ma.v8il.6829

Feng D,Zhao G (2020). Footprint assessments on organic farming
to improve ecological safety in the water source areas of the
South-to-North Water Diversion project. J. Cleaner Prod.,
254:120130. https://doi.org/10.1016/].jclepro.2020.120130

Galloway AD, Seymour CL, Gaigher R, Pryke JS (2021).
Agriculture, ecosystems and environment organic
farming promotes arthropod predators, but this depends
on neighbouring patches of natural vegetation. Agric.
Ecosyst. Environ., 310(October 2020): 107295. https://doi.
org/10.1016/j.agee.2020.107295

Gerling C, Sturm A, Witzold F (2019). Ecological-economic
modelling to compare the impact of organic and conventional
farming on endangered grassland bird and butterfly
species. Agric. Syst., 173(February): 424-434. https://doi.
org/10.1016/j.agsy.2019.02.016

Han G, Arbuckle JG, Grudens-schuck N (2021). Motivations,
goals , and benefits associated with organic grain farming
by producers in Iowa, U.S. Agric. Syst., 191(April): 103175.
https://doi.org/10.1016/j.agsy.2021.103175

Harsita PA, Amam A (2019). Analisis sikap konsumen terhadap
produk olahan singkong. Agrisoc. J. Sos. Ekonomi Dan
Kebijakan Pertanian, 3(1): 19-27. https://doi.org/10.14710/
agrisocionomics.v3il.2469

Harsita PA, Setyawan HB, Amam A (2022). Analisis mutu
produk naget substitusi hati ayam Kampung Unggul
Balitbangtan (KUB). Bull. Appl. Anim. Res., 4(1): 35-40.
https://doi.org/10.36423/baar.v4i1.941

Jiao XQ, Zhang HYMA, W, Wang C, Li X, Zhang F (2019).
Science and technology backyard: A novel approach to
empower smallholder farmers for sustainable intensification
of agriculture in China. J. Integr. Agric., 18(8): 1657-1666.
https://doi.org/10.1021/acs.est.9b05388

Khairulbahri M (2021). Analyzing the impacts of climate change
on rice supply in West Nusa Tenggara, Indonesia. Heliyon,
7(August): €08515. https://doi.org/10.1016/j.heliyon.2021.
e08515

Lihdesmiki M, Siltaoja M, Luomala H, Puska P, Kurki S (2019).
Empowered by stigma? Pioneer organic farmers’ stigma
management strategies. J. Rural Stud., 65(February): 152—
160. https://doi.org/10.1016/j.jrurstud.2018.10.008

Purnhagen KP, Clemens S, Eriksson D, Fresco LO, Tosun J, Qaim
M, Visser RGF, Weber APM, Wesseler JHH, Zilberman D
(2021). Europe’s farm to fork strategy and its commitment
to biotechnology and organic farming: Conflicting or
complementary goals? Trends Plant Sci., 26(6): 600-606.
https://doi.org/10.1016/j.tplants.2021.03.012

Qiu J, Wheeler SS, Reed M, Goodman GW, Xiong Y, Sy ND,
Ouyang G, Gan J (2021). Science of the total environment
when vector control and organic farming intersect: Pesticide
residues on rice plants from aerial mosquito sprays. Sci.
Total Environ., 773: 144708. https://doi.org/10.1016/;.
scitotenv.2020.144708

Ragsdale K, Read-Wahidi MR, Wei T, Martey E, Goldsmith
P (2018). Using the WEAIT+ to explore gender equity and
agricultural empowerment: Baseline evidence among men
and women smallholder farmers in Ghana’s Northern
Region. J. Rural Stud., 64(September 2017): 123-134.
https://doi.org/10.1016/j.jrurstud.2018.09.013

Ramadhan BKB, Amam A, Romadhona S, Rusdiana S (2022).

November 2023 | Volume 11 | Issue 11 | Page 1799

%0 .
Qals Links
OResearchers


https://doi.org/10.1088/1755-1315/372/1/012055
https://doi.org/10.18196/agr.6191
https://doi.org/10.18196/agr.6191
https://doi.org/10.1088/1755-1315/892/1/012040
https://doi.org/10.1088/1755-1315/892/1/012040
https://doi.org/10.1051/e3sconf/202337301001
https://doi.org/10.1051/e3sconf/202337301001
https://doi.org/10.24198/adbispreneur.v6i2.32699
https://doi.org/10.24198/adbispreneur.v6i2.32699
https://doi.org/10.1016/j.geoderma.2019.114112
https://doi.org/10.1016/j.jenvman.2021.112458
https://doi.org/10.1016/j.jenvman.2021.112458
https://doi.org/10.1016/j.indic.2021.100121
https://doi.org/10.1016/j.indic.2021.100121
https://doi.org/10.1016/j.scitotenv.2019.133841
https://doi.org/10.1016/j.apgeog.2016.06.010
https://doi.org/10.1016/j.apgeog.2016.06.010
https://doi.org/10.1016/j.livsci.2021.104453
https://doi.org/10.1016/j.livsci.2021.104453
https://doi.org/10.1016/j.agsy.2015.11.009
https://doi.org/10.1016/j.agsy.2015.11.009
https://doi.org/10.1016/j.agsy.2020.103007
https://doi.org/10.25157/ma.v8i1.6829
https://doi.org/10.25157/ma.v8i1.6829
https://doi.org/10.1016/j.jclepro.2020.120130
https://doi.org/10.1016/j.agee.2020.107295
https://doi.org/10.1016/j.agee.2020.107295
https://doi.org/10.1016/j.agsy.2019.02.016
https://doi.org/10.1016/j.agsy.2019.02.016
https://doi.org/10.1016/j.agsy.2021.103175
https://doi.org/10.14710/agrisocionomics.v3i1.2469
https://doi.org/10.14710/agrisocionomics.v3i1.2469
https://doi.org/10.36423/baar.v4i1.941
https://doi.org/10.1021/acs.est.9b05388
https://doi.org/10.1016/j.heliyon.2021.e08515
https://doi.org/10.1016/j.heliyon.2021.e08515
https://doi.org/10.1016/j.jrurstud.2018.10.008
https://doi.org/10.1016/j.tplants.2021.03.012
https://doi.org/10.1016/j.scitotenv.2020.144708
https://doi.org/10.1016/j.scitotenv.2020.144708
https://doi.org/10.1016/j.jrurstud.2018.09.013

OPEN aACCESS

Advances in Animal and Veterinary Sciences

Pengembangan usaha ternak sapi potong rakyat berbasis
sumber daya. Wahana Peternakan, 6(2): 54-61. https://doi.
org/10.37090/jwputb.v6i2.552

Rusdiana S, Talib C, Praharani L, Herdiawan I (2023). Financial
feasibility of sheep business through improvement of farmer
business scale. AIP Conf. Proc., 100010(January): 1-6.
https://doi.org/10.1063/5.0124013

Schader C, Heidenreich A, Kadzere I, Egyir I, Muriuki A,
Bandanaa J, Clottey J, Ndungu J, Grovermann C, Lazzarini
G, Blockeel ], Borgemeister C, Muller A, Kabi F, Fiaboe K,
Adamtey N, Huber B, Niggli U, Stolze M (2021). How is
organic farming performing agronomically and economically
in sub-Saharan Africa ? Glob. Environ. Change, 70(July):
102325. https://doi.org/10.1016/j.gloenvcha.2021.102325

Sell M, Minot N (2018). What factors explain women’s
empowerment? Decision-making among small-scale farmers
in Uganda. Women’s Stud. Int. Forum, 71(September): 46—
55. https://doi.org/10.1016/j.wsif.2018.09.005

Setyawan H, Amam A (2021). Pembangunan peternakan
berkelanjutan dalam perspektif standar kompetensi lulusan
Program Studi Peternakan di Indonesia. J. Ahli Muda
Indonesia, 2(1): 21-36. https://doi.org/10.46510/jami.
v2i1.56

Soejono D, Zahroza DB, Maharani AD, Amam A (2021).
Performa Badan Usaha Milik Desa (BUM Desa) di
Kabupaten Lumajang. J. Ekonomi Pertanian Dan
Agribisnis, 5(3): 935-949. https://doi.org/10.21776/
ub.jepa.2021.005.03.29

Soejono D, Zahroza DB, Maharani AD, Baihaqi Y, Amam
A (2021). Kinerja Badan Usaha Milik Desa (Bumdes) di
Kabupaten Lumajang. SEPA ]. Sos. Ekon. Pertan. Dan

Agribisnis, 18(1): 26-37. https://doi.org/10.20961/sepa.
v18i1.44240

Tscharntke T, Grass I, Wanger TC, Westphal C, Batary P (2022).
Ecology and evolution beyond organic farming harnessing
biodiversity-friendly landscapes. 36(10): 919-930. https://
doi.org/10.1016/j.tree.2021.06.010

Wagner K, Brinkmann J, Bergschmidt A, Renziehausen C,
March S (2021). The effects of farming systems (organic
vs. conventional) on dairy cow welfare, based on the welfare
quality o protocol. Anim. Int.J. Anim. Biosci., 15(8): 100301
https://doi.org/10.1016/j.animal.2021.100301.

Yagin MH, Amam A, Rusdiana S, Huda AS (2022). Pengaruh
aspek kerentanan usaha peternakan domba terhadap
pembangunan  peternakan  berkelanjutan.  Mimbar
Agribisnis, 8(1): 396-406. https://doi.org/10.25157/
ma.v8il.6829

Yu Y, He Y, Zhao X (2021). Technological forecasting and
social change impact of demand information sharing on
organic farming adoption: An evolutionary game approach.
Technol. Forecast. Soc. Change, 172(July): 121001. https://
doi.org/10.1016/j.techfore.2021.121001

Yulianto R, Amam A, Harsita PA, Jadmiko MW (2020).
Selected dominance plant species for increasing availability
production of cattle feed. E3S Web Conf., 03001(142): 0-3
https://doi.org/10.1051/e3scont/202014203001.

Zahrosa DB, Soetriono S, Soejono D, Maharani AD, Baihagi
Y, Amam A (2020). Region and forecasting of banana
commodity in seroja agropolitan area lumajang. J. Phys.
Conf. Ser., 1465(1): 1-8. https://doi.org/10.1088/1742-
6596/1465/1/012001

November 2023 | Volume 11 | Issue 11 | Page 1800

o 9 .
Qals Links
OResearchers


https://doi.org/10.37090/jwputb.v6i2.552
https://doi.org/10.37090/jwputb.v6i2.552
https://doi.org/10.1063/5.0124013
https://doi.org/10.1016/j.gloenvcha.2021.102325
https://doi.org/10.1016/j.wsif.2018.09.005
https://doi.org/10.46510/jami.v2i1.56
https://doi.org/10.46510/jami.v2i1.56
https://doi.org/10.21776/ub.jepa.2021.005.03.29
https://doi.org/10.21776/ub.jepa.2021.005.03.29
https://doi.org/10.20961/sepa.v18i1.44240
https://doi.org/10.20961/sepa.v18i1.44240
https://doi.org/10.1016/j.tree.2021.06.010
https://doi.org/10.1016/j.tree.2021.06.010
https://doi.org/10.1016/j.animal.2021.100301
https://doi.org/10.25157/ma.v8i1.6829
https://doi.org/10.25157/ma.v8i1.6829
https://doi.org/10.1016/j.techfore.2021.121001
https://doi.org/10.1016/j.techfore.2021.121001
https://doi.org/10.1051/e3sconf/202014203001
https://doi.org/10.1088/1742-6596/1465/1/012001
https://doi.org/10.1088/1742-6596/1465/1/012001

