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Design of integrated infrastructure development in
Poncokusumo Agropolitan Region-Malang, Indonesia

A. Tutut Subadyo and Dina Poerwoningsih

Department of Architecture, Engineering Faculty, University of Merdeka Malang, Indonesia

ABSTRACT

Integrated infrastructure development in the agropolitan region plays very important role in promoting
economic growth of the region. Poncokusumo Agropolitan Region (PAR) Malang based on agro and eco-
tourism is one of 11 {eleven) agropolitan in East Java Province of Indonesia. This study aimed to develop an
integrated infrastructure development design direction to support the development of PAR. In this study
the performance of PAR were analyzed by several methods: situational analysis, potential matrix, LAP
(Land Allocations Percentages), Bayes-L Q (Location Questions), VA {Value Added), BCG {(Boston Consulting
Group), CF (Coumpounding Factor), and ISM (Interpretative Structural Model); independence level was
analyzed with Multi Dimensional Scaling (MDS), and AP {Analytical Hierarchy Process). The results
showed that: (1) Development of PAR on post facilitation shows that positively impact performance: (2)
Independence of the PAR on post facilitation still need to improve some aspects; and (3) development of
infrastructure should be driving and leverage other sectors in the development of PAR independently
which is reflected in the implementation of environmental management systems, sustainability of economic
activities, social and cultural stability and preservation of the environment. The simulation results show
the expected major infrastructure is roads, irrigation, drainage and building to support agribusiness.
Infrastructure development optimistic scenario would be the best option because it provides a broad impact
on the increassing of the total economic value of PAR. Model of Integrated Infrastructure (IT) development
prioritized the infrastructure for agro-industries to encourage industrialization in PAR, both in household
and industrial scale, which should meet the rules of norms, standards, guidelines and manuals in accordance
with minimum service standards. IT development model in this PAR can be an agropolitan prototype
development in Indonesia.

Key words : Agropolitan, Integrated infrastructure, Infrastructure development, Poncokusumo,

ment by agropolitan concept is expected to balance
the development of urban areas and rural areas.

Agropolitan which focuses on the development of
agribusiness and infrastructure towns of farmer
{agropolitan) in rural areas of potential can only be
done in a sustainable if the infrastructure available
can stimulate and encourage the activity of produc-
tion and markets in rural arcas (Pradhan, 2003).

Introduction

National development in Indonesia preferred more
to put economic growth in urban, so rural position
is on conditions of stagnation, and continue to lag
behind. Urban areas as engines of growth (city as an
engine of development} trigger agglomeration de-
velopment activities on a large scale, and increase

heavy migration to urban arcas (speed up pro-
cesses), primarily to medium-sized cities (secondary
city) (Sitorus, 2010). Strategy of rural arcas develop-

Therefore, the availability of infrastructure (infra-
structure} is critical to the development of the
agropolitan (Heeres et al., 2012).
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The agropolitan concept seen most ideal to be
developed in rural areas, particularly with the “re-
search rural base” possession that turned out to be
“robust” against the problems of economic crisis, It
is because agricultural products produced by the
Indonesian have a high value to market export
abroad (Sitorus, 2010; Fatkhiati ef al., 2015).
Poncokusumo Agropolitan Region (PARY} is one of
the agropolitan developed in Indonesia, which has
the leading commedity horticulture platecau
(Farhanah and Prajanti, 2015).

Poncokusumo Agropolitan Region (PA R) Malang,
is one of 11 (eleven) agropolitan in East Java-based
on horticulture and ecotourism. There were prob-
lems during the stages of the PAR development ac-
tivities. Those problems were related to the develop-
ment of human resources, capital, institutions, natu-
ral resources, artificial resources, layout, technology,
and infrastructure. In the development of PAR, inte-
grated infrastructure (I'T) development is essential to
support all the activities in it (Heeres ef al., 2012).
PAR was developed through government facilities
with aspects developed include natural resources,
human resources, spatial , farming, housing, infra-
structure, technology, capital, and institutional.

INDONESIA

East Java Province

) LUMAJANG
/" REGENCY

Fig. 1. Map of Poncokusumo Agropolitan Region

PAR performance is assumed to rise, after receiv-
ing support from the government stimulant and is
projected to become independent. The availability of
a sustainable integrated infrastructure is a prerequi-

Eco. Env. & Cons. 23 (1) : 2017

site to supporting the development of independent
agropolitan. Based on those background, we con-
ducted the research regarding the performance of
PAR post facilitation, PAR level of independence,
and formulate an sustainable integrated infrastruc-
ture design.

As a system consisting of many components, the
planning and design of PAR infrastructure should
pay a ention to the linkages and interdependencies
between components, and their impacts. Planning
and design of the infrastructure is a process with
high complexity, multi-disciplinary, multi-sector
and multi-user. So that the planning and design of
infrastructure should not be sectoral, but also can
not be too glebal. If the planning and design too spe-
cific (sectoral) regardless of other components, it will
conflict with other components. Conversely, if too
global, the result will not be effective (Grigg, 1988;
Suripin, 2003; Conine ef al., 2004; Sitorus, 2010;
Subadyo, 2012)

PAR is a system, which contains a plurality of
high, multi-sector, multi finance, multi-disciplinary
science. As a system agropolitan comprised of sub-
system sub-system development, among others: (a)
sub-system of human resource development, (b}
sub-system of natural resources development, (c)
sub-system of spatial development, (d) sub-system
of se lement development, (e} sub-system of
agribusiness development, (£} sub-system of infra-
structure development, (g) sub-system of and infor-
mation and technology development, (h) sub-sys-
tem of capital development, and (i } sub-system of
institutional development (Estrada-Carmona ef al.,
2014: Rosdiana ¢f al., 2014: Kumar and Devadas,
2016).

This research aimed to develop models of inte-
grated infrastructure (IT) development to support
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the agropolitan development in Poncokusumo
Agropolitan Region. Thus the research questions to
be answered are: (1) How is the performance of
PAR; (2) How is the level of PAR independence af-
ter facilitated by the government; (3) How is the for-
mulation on model design of sustainable integrated
infrastructure development to support the PAR ?;
and (4) How is the development policy direction of
PAR?

Method

This research was conducted in Poncokusumo
Agropolitan Region, Malang, East Java, Indonesia.
The analysis performed include:

1. Analysis of the PAR performance: (a) to deter-
mine the general description of the study area, cov-
ering natural resources, human resources, housing,
infrastructure, technology by was using situational
analysis methods: (b) to determine the performance
of PAR post facilitation by using matrix analysis
methods of agriculture potential cumulative index
(APCI} to determine the primary agricultural com-
modities featured in PA R, matrix analysis of public
facilities cumulative index (PFCI) to determine
agropolis in PAR, matrix analysis of demand agri-
culture potencial cumulative index (DAPCI) to de-
termine the final market towns {(outlet) PAR, land
allocations percentages (L A’} analysis to determine
the land use paern, Bayes analysis, LO, R/C ratio,
added value, BCG (Boston Consulting Group)
analysis for farming, processing and marketing,
analysis of compounding factors for capital and
analysis of interpretative structural modeling (ISM)
for the institution.

2. Analysis of PAR independence level: to determine
the value of the independence agropolitan index
level based on the dimensions of farming, agro-in-
dustry. Marketing, individual infrastructure and
superstructure was by using analysis method of
multi-dimensional scaling (M[}5), a modification of
Rapfish called Rap-Agro

3. Designing a model of an integrated infrastructure
(IT) development in PAR: to determine the linkages
between sub-sub models of infrastructure develop-
ment and major infrastructure required by PAR as
well as to predict what might happen in the future
in accordance to the achieved objectives that are pre-
pared in the pessimistic moderate and optimistic
scenario. The analytical method used: dynamic sys-
tems analysis, design criteria analysis and financial

analysis
4. Formulation of an integrated infrastructure (IT)
development policy direction: to determine the pri-
ority of policy alternatives in PAR infrastructure de-
velopment was by using AHTP (Analytical Hierarchy
Process)

Results and Discussion

Performance and Level of Poncokusumo Agropo-
litan Region Independence

The results showed that PAR performance on post
government facilitation (2013} has increased signifi-
cantly. This increase is characterized by indicators of
success: increasing the level of education, public
awareness about the preservation of natural re-
sources and the environment, the application of ag-
ricultural technology, the feasibility of the se le-
ments, improving the quality and quantity of infra-
structure, as well as the institutional role. The in-
crease in revenue earned through the expertise in
selecting the type of commodities that were finan-
cially viable and the added value were gained

s W Lodld L. ;
Fig. 3. Fruit Plantation and Apple Production in
Poncokusumo
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through the final processing and marketing system
to bring the production to the final consumer.

PAR independence degree from the analysis on
the dimensions of farming, agro-industry, market-
ing, infrastructure and superstructure showed that
the index value is good enough (60.11) which means
that PAR is in the category “agropolitan” though not
independent. To enhance the PAR independence,
the most important dimension is the agro-industry,
and then followed by improved marketing dimen-
sions and superstructure dimension.

Agro-industry developed creatively and cleaner
production is an innovation in the region toward an
independent agropolitan. Porter ef al., (1999} and
Sitorus (2010) argues that welfare must begin with
improvements in productivity and increasing value
added through quality and competitiveness process-
ing. The higher the productivity, the be er the com-
petitiveness of the business, and the more creative in
the production processing , the higher added value
to be obtained. The added value will also be higher
if there is net production of hazardous materials,
pollutants, or contaminants that is wasted through
sewerage or released into the environment before
being recycled, treated or disposed of. Clean pro-
duction does not involve the production process but
also involves the management of the entire produc-
tion cycle, starting from raw material procurement,
processes and operations, and waste production, to
distribution and consumption. Innovation through
the development of creative industries and clean
production is an important node that can improve
productivity, simplify process steps as well as im-
prove the appearance and taste, will ultimately im-
prove the economic value in PAR towards indepen-
dence.

PAR independence will be more quickly
achieved if development is carried out in partner-
ship between the relevant stakeholders It will be
able to create profits together with the principle of
mutual need, raising, developing as well as an equal
partnership between stakeholders. The partnership
principle can generally be identified consists of three
basic principles that can be used as a strong starting
point for all stakeholders to work together, namely
equality, transparency, beneficial and mutual for all
stakeholders (Hafsah, 1999; Subadyo, 2012; Kumar
& Devadas, 2016) .

The results of the simulation model of the inte-
grated infrastructure development in PAR shows
that the main infrastructure for the agropolitan base
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Fig. 4. Post-Harvest Conditions in the Absence of Tem-
porary Shelter Production (TSP)

on commodities horticulture, among others, are:

road (farm roads, village access roads, and the roads
between villages and towns), water infrastructure
(water irrigation and water supply), drainage net-
work and building support (sub terminal

agribusiness, packing house and cold storage)

(Heeres ef al,, 2012). The road network, especially
axis road and farm roads, support the improvement
of farming by increasing the number of production
facilities capable of being transported to the land,
and crops are being transported to the collectors and
market. Irrigation facilities can improve farming

through the addition of raw water availability for
agriculture so that the planting frequency can be in-
creased in the dry season.

Development scenario of integrated infrastruc-
ture (IT) in PAR that have been chosen through al-
ternative optimistic scenario is to improve the con-
dition be er for all the variables, through the devel-
opment of infrastructure to support farming, mar-
keting and post harvest processing. Through the
optimistic scenario, it is expected to have a wide
impact on the improvement of the economic value
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port the Agricultural System in PAR

of the total areca and decrease the unemployment
rate, which will be implemented gradually over the
long term. Through the optimistic scenario, the
value of an integrated infrastructure development
interventions in the early years of the simulation
(2014) and the end of the simulation (2039) are pre-
dicted to increase the economic value of the total
area amounting to Rp.75 billion in the beginning of
the simulation (2014) and Rp.125 billion in the end
of the simulation (2039).

Policy priority of integrated infrastructure devel-
opment in PAR is the infrastructure development to
support agro-industry in order to encourage indus-
trialization in the agropolitan both in the household
scale and large-scale industry through the dewlop-
ment of facilities home industry, industrial process-
ing factory facilities, cold storage, packing house,
and village access roads. The next policy is to expe-
dite the marketing of agricultural products to the
market towns final (outlet} through the develop-
ment of agribusiness terminal (AT) and the roads
between villages and towns. Specific policy of infra-
structure development in PAR should meet NSGM

rules (norms, standards, guidelines, manuals) and
meet the M55 (minimum service standards).

Simulation model of infrastructure dewelopment
in PAR was built through the logic of the relation-
ship and interaction between submodel related, in-
cludes sub-models: population growth, land use,
production/processing/ marketing of agriculture,
infrastructure to support farming, infrastructure for
processing, and infrastructure to support marketing,
the economic value of regional products and em-
ployment. Sub-model simulation results illustrate
that the population likely to be positive population
growth (positive growth) rose following an expo-
nential curve until the year 2039. This is due to the
pace of birth rate greater than the rate of mortality.
While the land use sub-model simulation results in-
dicate the change of land use horticultural land into
land selements are expected to average arca of 4.3
ha/year.

The simulation sub-model results of farming,
processing, and marketing, showed a tendency to
decrease the production rate, as a result of a de-
crease in horticultural land area, whereas the one
hand the increase in population occurred signifi-
cantly. Conditions such as these will be very pos-
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Fig. 6. Road Infrastructure Condition that Support PAR
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sible shortages of horticulture if it is not maintained
the balance between supply and demand. Sub-
model simulation infrastructure for farming, pro-
cessing, and marketing shows that the availability of
irrigation and farm roads will support the increase
of the farm production rate. Availability of agro sub-
terminal and village roads access will expedite agri-
cultural products marketing as they will be able to
bring products closer to market, while the availabil-
ity of traditional markets and roads between vil-
lages and cities will be able to bring the production
to the final consumer.

Furthermore, the sub-economic simulation model
showed a significant prediction that until the year
2039 the economic of PAR are affected by proceeds
from the sale of horticultural production in fresh
form plus the proceeds from the sale of the process-
ing and marketing that are directly sold to wholesal-
ers/distributors in the sub-terminal agribusiness
which is already in region. The whole process bring
added value that are economically profitable. Mean-
while for the results of the labor simulation sub-
model obtained significant results that employment
is high enough. This is because of the multiplier ef-
fect influence on agribusiness that developed in-
clude horticultural production, post harvest process-
ing in the domestic scale, as well as the transactions
that occur directly between farmers and traders in
sub -terminal agribusiness.

Infrastructure Development Scenario of Agropo-
litan

Integrated infrastructure (IT}) development scenario
onPAR canbe done through the intervention of the
variable infrastructure for farming, processing, and
marketing in which its regional development
progress indicators are region’s economic value and
the number of unemployed.

Selection of sustainable integrated infrastructure
development in PAR is done with the optimistic sce-
nario approach, by intervention in the construction of
toads, irrigation, AST (Agro Sub Terminal), house-
hold and industrial facilities processing minced chili
powder. This optimistic scenario through sustainable
integrated infrastructure development in PAR can in-
crease the total economic value of the region signifi-
cantly until the year 2039, and to reduce the tmem-
ployment rate to the level of 10.04% in 2039.

Infrastructure Development Model

Based on the analysis of Analytical Hierarchy Pro-
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cess (AHP), it can be formulated development strat-
egies integrated infrastructure in agropolitan PAR,
which factors are most important to the least impor-
tant are (1) land suitability (0.412), (2) region acces-
sibility (0.236), (3) human resources ( (.174), (4) tech-
nolegy and energy (0.119), and (5) financing (0.059}).

Land suitability factors play an important role in
the development of integrated infrastructure in
PAR, as it will determine the effectiveness and effi-
ciency of infrastructure development. The effective-
ness and efficiency of land is determined by the role
of stakeholder Stakeholders or actors are most im-
portant to the least important, namely (1) the gov-
ernment (0.401), (2) the farmer {0.259), (3} entrepre-
neurs (0,199}, (3) co (0.110), and (5} banking (0,031 }.
The government’s role is highly expected as a moti-
vator and facilitator in the development of infra-
structure PAR, especially Malang Regency Gowrn-
ment that should act as a major stakeholder.

The result of this study showed the order of stra-
tegic priority in PAR development as follows: (1) the
increasing of income (0.324), (2) the expansion of
employment (0.298), (3} the expansion of the market
(0.237), (4) the increasing of competitiveness ( 0.091}),
and (5) regional development (0.051). Interest of in-
come increasing is prioritized by considering that
the income of farmers has always been very inad-
equate and often lose money, whereas the core ac-
tivity of agribusiness development in PAR is farm-
ing as a major community activities

The result of this study also showed the order of
priority in the decision-making process of integrated
infrastructure development that is sustainable in
PAR as [ollows: (1) the construction of supporting
infrastructure agoindustri amounted to 0.333, (2)
development of infrastructure to support marketing
(0.285), (3) development of infrastructure support-
ing farming (0.246), and (4} development of support-
ing infrastructure for se lement (0.134). Develop-
ment of agro-industries supporting infrastructure is
needed because it could lead to a multiplier effect on
PAR mainly in improving the region’s Gross Do-
mestic Product.

Conclusion

The conclusion that can be drawn from the results of
this study are as follows: Infrastructure develop-
ment in PAR into propulsion, thrusters, and levers,
other sectors, which significantly impacted perfor-
mance improvement PAR, such as:
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1.

[

Development Policy of PAR
(Poncokusumo Agropolitan Region)

Development Policy of PAR
Integrated Infrastructure
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Fig. 7. The Conceptual Model of Integrated Infrastructure Development in Poncokusumo Agropolitan Region

Paerns of thorough development of the pro-
duction centers area to the processing centers
on the agropolis}, will encourage the spread of
population evenly.

The development of agricultural technology in
PAR especially for manufacturing industries

farm town/Agropolis can serve as agropolitan
development centers, distribution and services
centers, trade and service centers of agro-in-
dustry, housing and sclement development
centers, public [acilities as well as service cen-
ters and social facilities.

based on agricultural commodities in the
househeld (home industry), will encourage the
management of the original PA R conventional
to semi modern.

The paem of residential development which
still retains the traditional paern of beautiful
and rural in character, with a building density
is low, will be a regional power that is impor-
tant to be maintained.

The existence of the Poncokusumo village and
the Wonomulyo village which will be the new

Related to the above conclusions, the formulation
of the design concept of infrastructure development
in PAR should be based on:

1. The environmental management system

(EMS), that takes into account to aspects of en-
vironmental sustainability (ecology), the eco-
nomic activity sustainability and social culture
stability.

Infrastructure development scenario in PA R is
directed to the optimistic scenario, with inter-
ventions through improve the conditions of all
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variables in the infrastructure construction to
support farming, marketing and processing,.

3. The concept of infrastructure development
policy in PAR, directed (a) to push the speed
and independence PAR, (b) to encourage local
cconomic growth in PAR through the develop-
ment of the system and based agribusiness
commodity that competitive, (c) to encourage
the formation of farmers’ towns/agropolis in
Poncokusumo and Wonomulyo which serves
as a service center and distribution of goods
and services center in PAR and (d) to prioritize
the development of supporting agoindustry
infrastructure, followed by marketing infra-
structure, farming and selement.

In line with the infrastructure development
policy above, this paper proposes the following fa-
cilities:

1. Infrastructure facilities for supporting
agroindustrial that are most needed are the
packing house, the unloading field, cold stor-
age, clean water supply, sewage and waste
water facilities, telecommumnications networks,
and the manager secretariat office.

2. Infrastructure facilities for supporting market-
ing that are most needed are a wholesale mar-
ket/agribusiness terminal (AT) and the tradi-
tional markets in the cities of the marketing
end (outlet).

3. Infrastructure facility for supporting farming
that is most needed is a secondary farm roads
that can be passed four-wheeled pickup ve-
hicles.

4. Infrastructure facilities for supporting se le-
ments that are most needed are public facilities
and social amenities in PAR that is equivalent
with the urban, so it can withstand the pace of
migration to the cities.

Design of infrastructure development in PAR is
directed to encourage the development of systems
and agribusiness completely and thoroughly from
upstream to downstream. The integrated infrastruc-
ture development that is designed in PAR is also
encouraged to play a role as a leverage and the
prime mover to the other relevant sectors in the
agropolitan.
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