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Limapuluh Kota Regency in West Sumatra, Indonesia
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Abstract: This study aifis to develop a policy for developing a sustainable poultry farming system
through the preparation of a sustainability index drawing on the rapid appraisal approach to poultry
farming. In Limapuluh Kota Regency, livestock sub-sector is developed in the form of an agropolitan
area for laying hens. This area is located in three selected subdistricts: Payakumbuh, Mungka, and
Guguak as the areas with the most populations of laying hens. However, there has been a decline in
production in the last five years due to lack of agro-industry or agricultural productsgfrocessing
mechanisms. The method use is the analysis of dependence among factors drawing on prospective
analysis resulted in seven key factors that influeffle the development of the poultry farm system. These
include: (1) the price of eggs. (2) carrving feed. (3) feed industry, (4) use of farm waste, (5) nature of the
work, (6) development of cooperatives, and (7) institution finandg) (bank/credit). Sustainability index
calculation results showed the number 61.04, which indicates that the sustainability index of the laying
hens farmflz system in the Agropolitan Area in Limapuluh Kota falls within the "fairly sustainable"
category. The development of a sustainable poultry farming system can be done by applying the
"moderate-cgilimistic" scenario.
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1 Introductiong)

The Limapuluh Kota Regency area has great
potential in the laying hen sub-sector. This large-
potential fact, the development of farm-based
@2ropolitan laying chicken, is the right choice as
the concept of balanced rural-urban development,
by adjusting the poterfal and characteristics of
the area concerned. Therefore, the effect of
depletion (backwash effect), both depletion of
natural and human resources in rural @hn be
avoided. According to Rustiadi et all'l  the
development of the agropolitan will encourage
the decentralization of development and authority
in the area, villas and cities can be mutually
reinforcing, and local resource-based economic
development can  occur  through  the
em@werment of local communities.

The laying hens farming business in
Limapuluh Kota Regency has been entrenched
since the 1070s and has grown until now,
although, recently, it has experienced a slight
sethack. The development potential of laying
hens in this area is quite high. It can be seen from
the five facts in the field:

1) The market demand for eggs is quite high.
This is reflected in the number of broiler eggs
that are sent out of the region every week;

2) The available land potential and the
availability of feed sources are very favorable to
the development of the livestock business;

3) The culture of the community and
workforce in this area is sufficient to support the
development of laying hens;

4) The suitability of agro-climatic conditions;

5) Local government support for the laying
hens’ sector is quite good.

The government of Lima Puluh Kota has
implemented an agropolitan policy, beginning
with the release of the Decree (SK) Regent
Limapuluh Kota No. 398/BLK/2005 dated June
6, 2005, which establishes Payakumbuh,
Mungka, and Guguak sub-districts as an
agropolitan area based on laying hen
agribusiness. At the beginning of this agropolitan
policy was implemented, Limapuluh Kota
District showed strong economic development.

However, recently, the development of the
agropolitan area has faced several problems that
threaten the  sustainability of  regional
development. Input prices continue to increase,
causing this business to experience significant
disruption. This is indicated by the fact that many
of these livestock businesses have gone out of
business because they cannot afford production
inputs such as DOC, feed, and other equipment,
while egg prices stagnate. This causes a decrease
in the livestock and breeder populations. Other
problems include the limited availability of feed
raw materials, groundwater sources, and
infrastructure that does not support sustainable
livestock systems!"'!. According to Saragih and
Sipayurﬂ“, sustainable development should be
applied to ensure the sustainability and benefits
of laying hen farms that can harmonize economic
interests and environmental sustainability.

One possibfJ solution to overcome this
problem is the concept of sustainable
development in @ form of structuring the
agropolitan area. The concept of development
that harmonizes environmental, economic, and
EBcial interests is a development concept
accepted by all countries in the world. The Bal is
to create a sustainable condition because of the
development process. This concept is similar to
the concept of the development trilogy, which
was implemented during the New Order
government. The development trilogy requires
that development is not only limited to creating
economic growth but must also pay attention to
aspects of equity and the creation of national
stability.

According to Budiharjo and Sudjartol'q‘, the
notion of sustainable development is a city that,
in development, can meet the needs of its present
society, compete in the global economy by
maintaining the harmony of its social, cultural,
political, and defense vitality environment
without ignoring or reducing the ability of future
generations to fulfill their needs. Sustainability is
most often defined as meeting the needs of the
current generation without compromising on
those of the next generation. It has three main
pillars: economic, environmental, and social™,
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These three pillars are informally referred to as
people, planet, and profits.

The concept of sustainable development
creates a balance between economic growth
(economic dimension), environmental
preservation (ecological dimension), equity
(socio-cultural dimension). Some opinions
include a technology-infrastructure dimension
(development and application of technology to
better infrastructure). legal-institutional (legal
compliance and institutional functioning) for the
implementation of sustainable development. The
application of the concept of sustainable
development to real systems requires a strong
commitment from the main system actors
(stakeholders) to ensure development. The key
principle of sustainable development is the
integration of environmental, social, and
economic concerns into all aspects of decision
making. All other principles in the Sustainable
Development  framework have  integrated
decision-making at their core".

In practice, sustainable development requires
the integration of economic, environmental, and
social objectives across sectors, regions, and
generations. Therefore, sustainable development
requires the elimination of fragmentation; that is,
environmental, social, and economic issues must
be integrated throughout the decision-making
process to move toward truly sustainable
development®”. Mersyah™ claims that the
Bliteria for sustainable development include five
dimensions: (1) ecology., (2) economics, (3)
socio-cultural, (4) legal-institutional, and (5)
technology. In its development, the technological
dimension is associated with the infrastructure
dimension. Thus, the criteria for sustainable
development in this study include five

ensions, including (1) ecology, (2) economy,
(3) socio-culture, (4) legal-institutional, and (5)
technology-infrastructure.

2 Materials and Methods

This prospective analysis attempts to explore
future possibilities. The results of the analysis
will provide information about the key factors
and strategic objectives that play a role in the
development of a sustainable layer livestock
farming system in the agropolitan area of
Limapuluh Kota Regency according to the needs
of the actors in the livestock farming system.
These key factors are used to describe the future
possibilities for developing the agropolitan area.
The determination of key factors and strategic
ohjectives is critical and is entirely the opinion of
the competent parties (experts) in the field of
laying hen’s agribusiness. The determination of

key factors is done by prospective analysis. The
research method used is a descriptive method
using multidimensional scaling (MDS). The
index and sustainability status were assessed
using the rapid assessment for the laying hen
system, which was adopted from the Rapid
Assessment Techniques for Fisheries. The
analysis that needs to be carried out is to identify
key factors in the future. At this stage, the
important factors obtained from the leveraging
factors of the MDS analysis are collected and
then assessed by selected experts. The influence
between factors is given a score by the selected
expert as follows: score 0 has no effect; 1 has
little effect; 2 moderate effects; 3 has a strong
effect. The assessment of the influence between
factors is arranged using a matrix based on the
level of influence and dependence between
factors.

3 Results

3.1 Sustainability Analysis of Agropolitan
Areas Based on a Laying Hen System

Regency 50 Kota is a regency in the West
Sumatra province of Indonesia that is well known
as a producer of chicken eggs. The area is located
at 7,035°S-7,044°S latitude and 11,3030°E—
11,4042°E longitude at an altitude of 110-2261
fcters above sea level. The topography of the
area is largely flat and lowland with a small hilly
region. The climatic conditions in regency 50
Kota are con@tent across the entire region. The
temperature is approximately 24.7°C-27.9°C,
with an average rainfall of 31325 centimeters per
year, meaning the area is classified as having
high rainfall™. The climatic and topographic
conditions of the Limapuluh Kota regency are
very supportive of laying hens. Soribasya!”
claims that the low-lying areas have an altitude
range of 0-250 meters above sea level, and the
higher areas range from 250 to 750 meters above
sea level.

The results of the analysis of the sustainability
of agropolitan areas, based on using laying hens,
for the three subdistricts of the Limapuluh Kota
regency are presented in the kite diagram in Fig.
1. The analysis of sustainability is measured by
the Rapfish index and shows a sustainability
index of 61.04, which is considered “quite
moderate.” The sustainability index is generated
based on a set of the attributes using the five
dimensions of sustainability:

e The ecological
attributes);

e  The economic dimension (six attributes);

e The sociocultural dimension (three

dimension  (seven
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attributes);
e  The institutional legal dimension (seven
attributes);

e  Technology infrastructure (four
attributes).

Ecology
&0

Technology- Economic

Infrastructure

Legal-Institution Social
R =" > e KCP KCG

Fig. 1 Kite diagram of the sustainability index of the laying
hen business in Limapuluh Kota

1

Fig. 1 also shows ge results of the
multidimensional analysis of the sustainability of
laying hens in the three individual subdistricts.
The results show a moderate and varied
sustainability index between subdistricts. The
Guguak subdistrict has the most potential for
further development because it has the highest
sustainability index compared with the other two
subdistricts. The dimension that has the lowest
sustainability index is the sociocultural
dimension. This low value indicates that there are
sensitive issues that hinder the development of
using laying hens, such as people who are
disturbed by the smell of the chicken coop and
the low income of small-scale farmers, causing
them to leave their businesses and choose to
work in the big cities'”. So there is often a
conflict of interest between the people involved
in such projects. This situation shows that
although Guguak has an overall
multidimensional  sustainability  index  of
“moderate,” some dimensions have a lower
sustainability index than others. This is because,
to obtain moderate sustainability status using a
multidimensional index, all dimensions will
influence the sustainability index of a subdistrict.
Therefore, it is necessary to develop and improve
not only those dimensions with a low
sustainability index but all dimensions, in a
holistic way, so that the overall value of the
multidimensional sustainability index increases.

4 Discussion

4.1 Key Factors in Prospective Analysis
The prospective analysis explores future

possibilities baffll on predetermined goals by
determining the index and sustainability status to
provide an overview of actual business
conditions of laying hens. This analysis prepares
future strategic actions by determining key
factors. These future variations are described in
the form of scenarios for developing sustainable
livestock systems.

4.2 xisting Condition Analysis

Based on the results of the leverage analysis,
obtained 27 sensitive attributes from five
dimensions of sustainability that indicate existing
conditions, including:

1. Ecological dimension: (a) usage of
chicken manure as organic fertilizer; (b)
availability of waste/biogas storage installations;
(c) quantity of livestock waste remaining in the
pen per day; (d) sanitation of animal pens and
equipment; (e) type of feed; (f) availability of
feed; and (g) conditions of groundwater use.

2. Socio-culmral dimension: (a) the number

of working households of laying hens; (b)
alternative business; and (c) the frequency of
conflicts.
3. Legal-institutional dimension: (a)
livestock farmer groups; (b) microfinance
institutions (banks/credit); (c) transflrency of
policies/information sharing; (d) agricultural
extension institutions; (e) development of
livestock cooperatives; (f) intensity of business
activities that violate the law; and (g) suitability
of land use zoning.

4. Technology-infrastructure dimension: (a)
availability of agribusiness infrastructure; (b) use
of vitamins and probiotics; (c) distribution of
animal health center locations; and (d) feed
technology.

The level of importance between factors in the
existing condition of the laying hen agropolitan
area in Limapuluh Kota Regency is illustrated in
Fig. 2.
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Fig. 2 The level of impﬂ&ce between factors in the

existing conditions of the laying hen farming system in
Limapuluh Kota Regency

Furthermore, sensitive attributes are assessed,
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that the results of the assessment are in the
form offfjgrouping attributes in four-quadrant
groups based on the level of influence and
attribute dependence on the system. Based on the
assessment of the 27 sensitive attributes (Fig. 1).
13 key factors that have a strong influence on the
laying hens farming system were identified.
These key factors have a low level of dependence
but have a major impact on the system, including
(1) feed availability; (2) the price of eggs; (3)
profit from livestock cultivation; (4) feed
technology; (5) number of households working in
the livestock business; (6) the level of subsidy on
inputs; (7) conditions of groundwater use; (8)
alternative business; (9) type of feed; (10)
microfinance institutions; (11) quantity of
livestock waste; (12) availability of agribusiness
infrastructure; and (13) ownership!*.

4.3 Need Analysis

The next stage of analysis is the analysis of
the needs of the main actors (breeders) or
stakeholders. Based on this analysis, obtained 7
factors to create a sustainable laying hens
farming system. These factors, among others:

1. Ecological dimensions: (a) feed carrying
capacity; and (b) handling/utilization of livestock
waste.

2. Economic dimensions: (a) egg prices;
and (b) profit from laying hens cultivation.

3. Socio-cultural dimensions: (a) the
number of laying hen breeders.

4. Institutional dimensions: (a) the amount
of credit disbursement to laying hen farm;

5. The technology-infrastructure dimension:
(a) the availability of agribusiness infrastructure.

1
4.4 Key Factors gased on a Combination of
Existing Conditions with Need Analysis

The combination offfimportant factors from the
prospective analysis of existing conditions and
need analysis resulted in 20 factors influencing
the laying hens farming system (13 factors came
from existing conditions and 7 factors came from
need analysis). Some factors have similarities
and can be combined so that the combined
factors that affect the system become 16 factors
which are presented in the following table:

Tab. 1 Factors influencing the livestock system resulting
from the combination of the existing conditions and need
analysis factors

155
livestock waste
Economics Dimension
1 Egg price Egg price
2 Profit Livestock Business Profit
3 Input subsidy
4 Ownership
Socio-cultural dimension
1 Number of breeders
2 Alternative business
3 Number of poultry farmers
Legal-institutional dimension
1 Microfinance
Institutions
2 Number of livestock
business loans
Technology and infrastructure dimension
1 Feed technology
5

Availability of
Agribusiness
Infrastructure

Availability of
Agribusiness Infrastructure

No. Existing Condition Need Analysis

Ecological Dimension

Availability of feed Feed carrying capacity
Feed type
Water usage condition
Waste quantity

hodm Ll b =

Handling/utilization of

Factors resulting from the combination of
existing conditions and need analysis then
analyzed the level of importance between factors
using prospective analysis. The results of the
analysis are presented in Fig. 3.

The Levelof | between Factors as a Res:
and Need Analysis Factor Laying Farming

 The Merger Exiazi
System in Limapulih Ko
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Fig. 3 Importance level between factors in combining
existing conditions, with need analysis of laying hen
farming systems

1

This figure shows that (l.) five important
factors that have a high impact on system
performance with a low level of interdependence
between factors (eggs price, availability of
agribusiness infrastructure, livestock farming
profit, handlingiutilizati‘n of livestock waste,
and carrying capacity); and (2) two important
factors have a high influence on system
performance with a high level of inter-factor
dependence (amount of credit distribution for
livestock business and the number of breeders).
Seven §inportant factors that influence the laying
hens farming system need to be managed
properly and in various states that may occur in
the future to achieve the goal of creating a
sustainable laying hens farmfiflg system.

The strategfd objective and interests of the
main actors in the laying hens farming system in
Limapuluh Kota Regency is to realize a
sustainable layer farming system. The laying
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hens ffiming system is categorized as sustainable 5 Conclusion
if the five dimensions of sustainability (ecology, Analysis of the sustainability of the system
ECONOTIYG soc10~c1;ilturte, ) technology- measured using the Rapfish approach shows the
infrastructure, and legal-institutional) can be met sustainability index guite moderately, which is
in a balanced position. Indicators that can be used 61.04. 13 key factors that have a strong influence
to realize this concept inc]}lde (1) usage of laying on the laying hens farming system were
hens . farm waste and Improvement _Of feed identified. These key factors have a low level of
carying  capacity (ecological d]mensmn); (2) dependence but have a major impact on the
flxmg the price of eggs, farmef’ incomes. and system. Indicators that can be used to realize this
lending  capital (econnmlc d?mens!nn); (3 concept include (1) usage of laying hens farm
emp‘]nyhrrhlent (socm—ct{.]turla] dlme}nsmn); (4 waste and improvement of feed carrying capacity
availability of agribusiness  infrastructure (ecological dimension); (2) fixing the price of

(technology dimension); (5) the amount of the

! ) o O eggs, farmer incomes, and lending capital
cattle  business lending  (law-institutional

; ) (economic dimension); (3) employment (socio-
dimension). cultural  dimension); (4) availability of
agribusiness infrastructure (technology
dimension); (5) the amount of the cattle business
lending (law-institutional dimension).
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