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Abstract: The purpose of this research are (1) identify amalyae the factors that affect the cost
planning of urban infrastructure in the conceptphbse, considering economic, social and
ecological aspects; (2) analyze and construct aptirnost planning model of urban infrastructure
towards sustainable cities; and (3) analyze th&asability of cities through the management of
infrastructure, considering economic, social andirenment aspects. The methodology in this
research is quantitative descriptive method. Theehwas built by the method of analysis with
Operations Research (Linier Programming), Analy@ssitivity, and Dual Price analysis. Unit
cost analysis method adapted to the necessaryblesjasuch as the City Hierarchy analysis,
Streeter-Phelps Equation, the Cost of lliness Apping and Benefit Cost Analysis. The data
collected was secondary data and primary data.résgts showed (1) the factors that influence
the cost of urban infrastructure development aomemic infrastructure, social infrastructure and
environmental infrastructure, particularly the rofeBOD-DO in the rivers. (2) The cost planning
model of urban infrastructure for river-based aitgre efficient 10.79% then conventional model.
(3) When urban development budget has been optilnérel considere aspects of sustainability, it
is possible other activities budgeted for the réidac of urban environmental pollution and
improve public health and income of the commuraya model application of the environmental,
social, and economic aspects towards sustainai#s.cTheoretical implication of this research is
"to achieve sustainable cities, improvement ofditg finance capability is an absolute effort, by
optimizing the city budget based on the cost plagmf urban infrastructure is integrated in urban
planning, and consider environmental, social, as@whemic aspects”. The results showed that the
analysis of the availability of adequate urban asfructure affects the increase of regional
economic development. Therefore, the cost planmindel of urban infrastructure obtained can be
used for the management of urban infrastructurécypotowards sustainable cities. The cost
planning model of urban infrastructure are consediconsider the environment aspect through
the management of river pollution on the river-ths@ty. In addition, the concept of urban
planning based on this study using a comprehenapgroach that integrates cost planning,
development planning, and spatial planning towasianable cities.

Keywords:. cost planning, urban infrastructures, river, sSostale cities

Introduction

concentrated and activities. The location wheregbpulation or activity is concentrated is callbeé City

(Isard, 1975). Urban development will lead to urtsgamawl and other issues such as physical problems,
infrastructure, social, cultural, economic, anditaional, if not controlled properly. Such coridits, strategic and
anticipatory urban planning demands are able tectiand accommodate the expanding activities otifye The
main problems which led to the emergence of urlsahlpms is fairly rapid development with an inciagsnumber
of people, it is not followed by urban infrastruasufficient to meet the needs of the communityisTs because
the government unprepared to provide adequatecesr¥d the community, the physical condition of dity of
inferior quality and evolved without plan (Khudo2002).

Population or activity in one area there is a cotragad and there are also places where the populatiless
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Martapura is the city with the characteristics lod geographical settlement as river-based city. groelems are
quite complex in the region is the presence Mar@mRiver which divides the city. Society depends tha
Martapura River because it serves as a meansrafpiaation, irrigation, drainage, ecological aretev resources
for settlements. The main problem is the poor s#init in the urban region, because Martapura Risad as
household waste disposal sites. Based on the sesfulhe water quality of the river by the Enviroemh Agency of
South Kalimantan Province BOD at the highest poimtthe River Martapura monitor is 18.54 ppm, COD330
ppm, and DO 4.125 ppm, which means it is not féasdonsumption (Badan Lingkungan Hidup Provinsi
Kalimantan Selatan, 2009). Even the World Bank {@2@Brough the Water and Sanitation Program - Bag and
Pacific Region (WSP-EAP) said the impact of poaritsdion in Indonesia causing economic losses. Atiogly,
precise engineering required for the managemenverf pollution through urban development.

Urban development through the provision of urbainastructure, which is construction sector, recuibeidget.
However, the city budget is limited (Ritonga, 201®) consequence, it is necessary to optimizabdiobudgeting,
through the the preparation of cost planning obuarimfrastructure for the estimated cost in comsion in the early
stages of conceptual planning. Many previous studiet perform cost optimization of urban infrastwie
development that is partially, stating that whea #mvironmental aspects to be considered in thagficture
development, cost efficiency occurs for the infnasture management. (Rajguru et al, 2015; Jamaletdat, 2014;
Gaba, 2013; Toyin et al, 2012; Moutinto et al, 208@akis, 2007; Zhou et al, 2005; Fu et al, 200&0laou et al,
2001; Fagoyinbo et al, 2001; Eskew et al, 1990k Fdl al, 1975; Usman et al, 1986; and Kan et al419
According Suparmoko and Ratnaningsih (2012), bynta@ing a good environment inevitably cost of ¢amgion
will be efficient. But the research related to amstimization of holistic urban infrastructure hast been conducted,
so that urban development can benefit as much ssilpe for the benefit of the city, towards susthie cities are
characterized according to the potential of thg cit

It is also important as a means of controlling thedget of urban development through urban infratine
development.

The purpose of this research are (1) identify andlyge the factors that affect the cost planningudfan
infrastructure in the conceptual phase, considegognomic, social and ecological aspects; (2) aealgnd
construct optimum cost planning model of urbamnastiructure towards sustainable cities; and (3)yaaathe
sustainability of cities through the managemenindfastructure, considering economic, social andirenment
aspects.

Literature Review
Urban Area

Urban is defined as the built area with structuaed roads, as a settlement centered on an aresg Weze is a
concentration of concentration of people with vasidypes of economic activity, social, culturaldagovernment
administration with a certain density that requisesomplete infrastructure, seen from morphologitaracteristics
(Branch, 1995; Zahnd, 1999; Isard, 1975; SjafriZ2012; Adisasmita, 2005a, Tarigan, 2005a, 2005k an
Richardson, 1978).

For the determination of areas as urban areastoas@aderstand some of the location theories. Adogrlugroho

and Dahuri (2012), the location of various actegtisuch as household, shopping malls, factoriesisfamines,

schools, and worship place are not random, buerahows the pattern and arrangement (mechanisng).oOthe

location theories is Central Place Theory propdsgdhristaller (1966), analyzed the relationshipwaen size,

number and geographical distribution of the adgtigiénters. Identity of activity center indicatec thvailability of

service activities and trade (Adisasmita, 2005lgakng to its function as a market that providedgpand services
to the needs of the population, each activity aeni#t have two conditions relating to the size agxtent of the

market, that is the threshold services and rangg stnown in Figure 2.1.

Associated with the position and the relationshgiween activity centers, both conditions/concepentioned
above are factors that determine the hierarchicdéroor orders of the activity centers in a patdcuegion.
Christaller proposed market area in the hexagoms & as the most efficient model. In addition ke terms of the
hexagons form is also very efficient when assodiatith the distance factor or cost of transporta(ieigure 2.2.).
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range

Figure 2.1. Threshold Services and Range Area ofr@ePlace Model
Source; Setiono (2011)

A: A Conceptual madel combining the administration B: The section of & marketing medel fo be modified
and marketing principles

C: The Marksting and Administrative Principles D: A Transportation Medel H_sinlarcmg
Combined { Suppressed Triangle Centers ) the Mixed Hierarchy in Step 2

Figure: 2.2. The Formation Process of the HexagoddWiChristaller System

Source: Christaller (1966)
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For the purpose of efficient service, Christallesgnse another model that uses an approach basia gninciple
of transport, in Figure 2.3.

HIRARKI PUSAT KEGIATAN (PK)

° PK Orde 1 = 16 luas heksagon ekivalen

PK Orde 3 = 1 luas heksagon ekivalen

o PK Orde 2 = 4 luas heksagon ekivalen
(
L ]

PK Orde 4 = 1 satuan permukiman

..... rute transport antar PK Orde 1
dan antar PK Orde 2

a) b)

Figure: 2.3. Activity Centers Structure And ActiviCenter Hierarchy K = 4
Source: Christaller (1966)

Infrastructure

The definition of infrastructure in this study refeo the system and physical that provides tramapon, water,
buildings, and other public facilities are requitedfulfillment of basic human needs economicalhg &ocially, or
in other words the infrastructure and facilitieghie public interest and social (Hudson et al, 1¥Tgg, 1988; and
Tarin, 2005a and 2005b).

Cost Planning

In this research is meant Cost planning is costneséd at the conceptual stage of planning, nliatstage there is
no design, but only in the form of ideas. This ghean also be referred to as an feasibility eséraat conceptual.
Nevertheless, the estimated costs are alreadyabl@ifor the purposes of decision analysis. Estchabst at this
stage t calculated globally (Ervianto, 2002; Cosyand Hill, 1984; Arsyad, 1999; Hariyono 2010; arafin,
2005b; Ahuja, 1994; Suharto, 1997; Asiyanto, 2088rrison, 1987 ; Hendrickson and Au, 1989; Soehd®®7;
and Vazirani, 2001).

City Finance

City Finance aspect is an important part in thg dévelopment to serve the needs of urban faglitiehich can be
implemented private sector and the government sebtoimprove the urban development of effectivd efficient,
increase the city finances capacity is an absadtfet by local municipalities, namely by optimigjirthe urban
facilities development budget (Sjafrizal, 2012¢ &uparmoko, 2011)

Sustainable Cities

Sustainable Cities concept includes several mgiectbes, namely to minimize the use of nonrenewabsources,
the achievement of sustainable use of renewableuress and waste absorption capacity of local dndad)
Measures to achieve these objectives provides ctimitg between the natural and built environmentbetween
green and brown agendas. Provision of infrastrecsuch as transportation system, water, sewerbagrieity, and
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telecommunications have a key role in city efficggmmprovement. Other urban facilities such as st)dchealth
services, social services, market facilities, opeace pblic, worship and recreation are also inapottb the liveable
city development (Kusumawanto and Astuti, 2014;iR@&900; and Cruz et al 2007). In the process gibral and
development planning, economic aspects has an tengaole to allocate resources effectively andcigffitly in the

perspective of short-term and long-term (Rusti&diefulhakim, and Panuju, 2011).

Conceptual Framework

Based on the literature and the paradigm of sumbéen cities, required proper management of murlicipa
infrastructure towards sustainable cities. Effarianagement of urban infrastructure through coshrtey of
infrastructure development towards sustainable<iis influenced by many variables. The concepftaahework
will describe the relationship between the variahlsed in this study, which consists of a variablean areas,
urban hierarchy, unit price, urban infrastruct@egnomic benefits, social benefits and environmdigaefits. The
conceptual framework of the relationship betweenaldes to construct models of the cost planninglehof urban
infrastructure towards sustainable cities is showRigure 2.8.

City
Hierarchy / N
Urban _ Sustainable
Infrastructure Cities
N
1
-
I
| ;
. ;
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Figure: 2.8. Conceptual Framework
Source: Writer (2015)
M ethodology

The methodology in this research is quantitativecdptive method. Based whereas the aim of thisareh can be
grouped into development research and applicatBetause the study was conducted by applying staist
analysis methods to the development of cost planniondel, then implemented. Model building using fAfiens
Research analisys with Linier Programming, AnalySensitivity, and Dual Price analysis. Unit costlgsis
method adapted to the necessary variables, sutle &ty Hierarchy analysis, Streeter-Phelps Equatihe Cost of
lliness Approach, and Benefit Cost Analysis. Theéadeollected was secondary data and primary datda D
collection method in this research, consist: (Ifature Review (2) Interview and Observation (8¢@&hdary Data
Collection

Operation Resear ch and Linier Programming

Linier Programming is part of Operations Reseagitiher analysis tools for efficient decision makitigrough a
mathematical model used to solve optimization mrotd, namely to maximize or minimize the objectiwection is

dependent on a number of input variables. LineagRmasi two kinds of functions: (1) The objectfuaction,

direct analysis to detect the purpose of the probfermulation (2) Functions constraints, determaailable

resources and the demand for those resources.

Linear Program requirements: (1) relationship betweariables is linier and constraints must bedin€2) The
model must have an objective function. (3) The nhodest have a structure constraints. (4) The maouedt have a
constraint that is not negative.
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Common form Linear Programming models are as fatow
Z=cX 1+ X+ ... +6X, (4.2)

where Z, X, and C are the objective function, thestraint Function; and unit cost variabel
Constraints are as follows:

(conaiXy + aoXs + @asXs + ... gXj+ .. anXn =) by

81Xy + &Xo + &Kzt ... gXjt+ .. anXn =9 by

anXy + amXy + angXz + ... anXj + ... amnXn (> =<) bn
wherej=1,2,3...n

semua kendala tidak sama dengan nol. Variabel sipenya adalabinit costt;.
i=1,2,3,... 27andj=1,2,3,....27

Kendala (RHS = Right Hand Side) adalghis 1,2,3,... n

While a; = coefficient of technology

Sensitivity Analysis

The sensitivity analysis performed to determineittilence or changes to the optimal solutionhédre is a change
to the data used in these calculations. Throughs#mesitivity analysis can be known the range ofnoglity an
objective function of problem solving model. If teensitivity level of the budget increase of mdrant 10%, then
the model is very sensitive.

Dual Prices Analysis

Dual Prices Analysis for determining shadow pri€eariables or production factors wich is sociabopunity cost,
in other words the highest value of a variablerodpction factors as the best alternative. Througkiee changes in
resource availability are within range, the valtisltadow price/dual prices will remain.

Unit Price Analysis of River Purification (BOD and DO) using Streeter-Phelps Equation

Analyzing unit price of river pollution managemédaytthe BOD and DO through Streeter-Phelps Equatjproach
and Oxygen Sag Curve. Oxygen deficit curve (Oxy8ag) from node to node can be illustrated in Figute
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Figure 3.1. Oxygen Deficit Curve
Source: Clark et al (1977)

If the form of differential equations Streeter-Riwlapproach is applied, it will produce a lineasteyn of
differential equations degree one. In the statéstefady state” (that is, the speed of water flemperature, water
flow, the average sector in the segment is consiipermanent) transfer function obtained by soltirggequation
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and is associated with changes in the concentrafiagiissolved oxygen (DO) in the segment i duenfwut BOD in
the segment j, is a set of linear relationship.

If XBOD is a vector BOD from pollution sources (Ka¥), while ABOD is a matrix coefficient that retd deficit
DO, and D is a vector of deficit DO on node in theer, then the relationship BOD-DO can be writterthe form
of a matrix as follows:

Agop - Xgop =D *)
If the decision maker wants to set a standard fegmnent, then CS — ABOD . XBOD — NPSERG. The left side
mean DO concentration in the right segment S istaedard that must be required. Matrix form (*)l we one of
the constraint of water quality management in therrasin. NPSDO is the DO concentration whichégond the
predictions of the model, (non-point-source). Tfansoefficient aij is defined as the change (reédunéincrease) of
dissolved oxygen (DO) in the segment i as a reduthe addition/subtraction of a unit BOD of polaut sources in
the segment j.

ADO (i) . .
aij = i=1,2,..mj;=1,2...n.
ABOD (j)
If A is the transfer coefficient matrix, then AXéhange vector of DO associated with X.
all a12 a13 ><l
AX =lay ay, axg||X, )

a‘31 a‘32 a‘33 X 3
Hence flows from upstream to downstream, the pgoltusources in the upstream segment can only &ffiecDO in

the downstream segment, not vice versa. This mgansfer coefficientsjaonly affects for i>j; while for <j the
value of 3 = 0. In this system, transfer coefficient matrecbmes.

0O 0 O
A= a21 0 0 (***)
a‘3l a32 O

On the Martapura River there are 3 segments widbt8 (including the dot in the estuary) so m = 3;1, 2, 3 out
of all the community activities with septic tankal€ulation a21, a31, a32, by considering of watdoceity m/sec,
water flow m3/sec, and temperature T

Combination Affect of BOD and COD to DO

Where,

DOy = concentration of dissolved oxygen in dot (K)g(th

Dot (node) = the point where all the BOD, COD meadus assumed to enter and where the
standard will be charged

BODy = point source BOD measured in (k); (kg / day)

CODy = point sources of COD measured in (Kk); (kg / day)

L = concentration of BOD (BOD unsatisfied) in (kftre entering BODK; (mg/l)

L, = Concentration of BOD (BOD unsatisfied) in (fdea BODK entry; (mg/l)

R« = water discharge in (k); (fdet)

C<(K) = concentration of oxygen saturation in (K);o(fn

Dy = DO deficit in (k); (mg/l)

D, = DO deficit in (k), after the rapid reaction CO@ng/l)

dy = distance between the node (k-) and node k; (km)

Vi = average speed of water flow the (kl) and (kj/det)

K'l‘ = average level of de oksigenesi between nodg éad (k); (1/day)

average rate of reoxygenation between node éad)(k); (1/day)

A
I
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a = conversion factor (dk/VK) into the day and alsaonversion factor of BOD/R
into mg/l. The calculations show= 1/86,4
Basic Equations:

i
L.=L. .e “ (3.1)
o)
Example e =A
L =2 Ly
BOD K3 Kk(%kj Kk(%j - Kk[%] 2
L, =L +a < and Dy = K || € v -e “Late “" Dy
Ry Kz =Ky
Example
_kkof G _Kkof G Kk G
kKJlf - eKl [Vk]_eKz [Vk] :6]‘? andeKz [Vklzsg
Kz =Ky
D, =L, ,+85D,, andD, =D, +0LCODk
K

DO, =C,(k)-D, atau dbo, _ _db,

dx dx
Di dapat
D, =8'{[Lk_l+a%}+8;{Dk_l+aCOD"‘1}+aCOD"

R Ry R,
=8L +6§a%+6§DH+8§a CODy, , ,COD, (3.2)
Ry Ry R,

By using equation, predictable of concentrationngjes of dissolved oxygen (DO) in a node (node), tduthe
inclusion of BOD in the previous node. (Rinaldya&t1979).

Social Aspects Analysis

Analysis of social aspects carried out to determtosses during urban development through the itrfreure
development inconsiderate to environmental aspesigecially social aspects of society. The apprassgd is
through Human Capital Approach or Lost Value ApptoaThis approach uses the market price and thed t&fv
wages on public income. This approach is appliedstess the human resources in the event of geathanent
disability, illness, absence from work as a resfian activity, in this case the urban developmg&hts approach is
called Cost of lliness Approach. (Suparmoko anch&aingsih, 2011).

Economic Aspects Analysis

Analysis of economic aspects was conducted to méter losses during urban development through the
infrastructure development inconsiderate to envirental aspects, especially economic aspects foe.gbhe
approach taken is opportunity costs approach dr h@genue. Relative of environment damaged by emino
activity, often using the principle of opportunitgst. In economic theory there is benefit cost ymialconcept, a
comparison of benefits (benefits and costs). Beiefiost avoided, while cost is the benefit fongoTo assess the
benefit can be based on the demand curve for gdloels,the goods benefits is the whole area undedémand
curve.
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Result and Discussion
Determination of Urban Area

Determination urban areas, based on city morphotbgyis based on physical boundary or functiomstlinot by
limitation admnistratif. So that the actual citydnalary could be smaller than administrative bortdexsause there is
a part of city that still has the characteristi€agriculture, but it can also beyond the admiaiste borders because
it has been integrated as the city with the neighigoregion. Through observation and map image reka
morphology condition of Martapura City out of adisinative boundaries that have been establishezh #om the
assigned administrative boundaries are still soraasathat can not be defined as an urban area.

Determination of Urban Hierarchy

Urban Hierarchy Determination of Martapura basedttmn determination of urban areas based on thevioly
indicators: (a) Main Function Area, (b) infrastuiet availability, and (c) Population Growth.

Main Activities Area Function
Main activities area function is determined by doeninant land use in each village.

Table 4.1. Parameter of Main Activities Function

Parameter of Main Activities Function score
agriculture, fisheries, rural settlements 1
Settlement / Housing 2
Offices, Trade and Services, Urban Activity Center 3

Infrastructure Availability

Number of infrastructure types obtained throughidieation of availability approach of public fdities and social
facilities, consist of educational, health and vgusnfrastructures.

Table 4.2. Parameter of Number of Infrastructurpel’y

Parameter of Number of Infrastructure Type score
0-3 1
4-6 2
7->9 3

Per centage of Population Growth

Percentage of population growth is obtained basegapulation growth average in each villages in tisfaura
District, West Martapura District, and East MartegpDistrict in the last 5 years.

Table 4.3. Parameter of Population Growth Average

Parameter of Population Growth Average Score
<0-3 1
4-6 2
7->9 3

The method of determining urban areas of Martamre scoring based on the parameters of the indgato
Incorporation of score on any village will be geated which determines the total score of the \#a urban
areas. Results of the analysis showed that theedglon of urban areas of Martapura not only by iathtnative
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boundaries. Based on these three parameters assgsebtained delineation of the area based oplilgeical form
and function of delineation boundary then obtaiaegopulation of 121 123 inhabitants. With the numdfethe
population in an area, then the urban hierarchy uidran areas are Medium Urban Area. So that foarurb
infrastructure development should be adjusted basdte standards of the medium city.

Urban Infrastructurelnventory

Urban Infrastructure inventory is based on secondata from the statistics bureau and observatioegearch site.
In conducting an inventory of urban infrastructunet only based on urban areas only but includimegHinterland
that influence urban development. Accordingly ibam infrastructure inventory, carried out in BanRegency

depicting the city and the hinterland.
Urban Infrastructure needs and Unit Cost Variable
Table 4.11. Urban Infrastructure needs and Unit Cost Variable

N . M anaged

u Variables (nl]Jinlitor?%St ) Infrastructure | Gloss
m P (RHS)

1 Education 3,563/ M2 2.100 M2 X1

2 Health 3,563/ M2 1.134 M2 X2

3 District road 0,00158114 /M| 781390 M X3
4 Residential road 0,00364657 / M 21.532,880 M X4
5 Wooden Bridge/alley 1,517136 / M2 66700 M2 X5
6 Main Market 3,563/ M2 500 M2 X6

7 Sub-District Market 3,563/ M2 1280 M2 X7

8 Rural Market 3,563/ M2 540 M2 X8

9 Main Terminal 3,563/ M2 15000 M2 X9
10 | Urban Transport Terminal 3,563/ M2 9030 M2 X10
11 | Rural Transport Terminal 3,563/ M2 119750 M2 11X
12 | Electrical Installation Costs 0,698/UNIT 1 UNIT X12

13 | Electricity expenses for Office per year 17,840 1 UNIT X13

14 | Water Purification Facility 75/UNIT 1 UNIT X14
15 | Total production of Water 0,004 /L 11441920 L 15X
16 | Building for water supply, and plumbing 200 TER 411 UNIT X16
17 | Communal septic tank 10/ UNIT 260 UNIT X17
18 | Temporary Landfill 3,563/ M2 1900 M2 X18
19 | Temporary Landfill 3R 3,563/ M2 200 M2 X19
20 | Sanitary Landfill 3,563/ M2 50 M2 X20
21 | Sports Stadium 3,563/ M2 22500 M2 X21
22 | Green Open Space 3,563/ M2 60000 M2 X22
23 | Urban forest 1,7815/ M2 180000 M2 X23
24 | Fish Auction Building 3,563/ M2 126 M2 X24
25 | drainage 0,4/ M 56840 M X25
26 | BOD 0,024 / PPM <7 PPM X26
27 | DO 0,025/ PPM > 6 PPM X27

Explanation of the table 4.11 is as follows:

a. education variable (X1 ) unit cost is 3,561 / maijle the infrastructure is handled in the formsghool as
2,100 m2.

b. health (X2) unit cost for health centers, hospitgle

c. RHS =Right Hand Side is expected constraint

The data required for modeling of urban infrastuaetrequirements and the unit cost of each thegabla costs,
with different units there are m2, min, km, ha, awlon. It also considere the policies and ruletawf as the
education budget of at least 20% of the total bydged the health budget of at least 3-5% of thel toudget.
Regarding to the determination of the budget peeagen for other variables the indicator is the petage of
damage. Based on data analysis, roads and woodigebrwere damaged, thus gaining greater percenkage
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variables that are not damaged as concrete bridgesl, bridges and other variables will be pergmtess and
charge maintenance unit cost given based on trairxiprovisions, such as for building per m2, &kim),
electricity (kwh), water (m3), land (ha) and so &estriction/constraint is a constraint in termegoamasi linear
models that will be on the construction of namelgtR Hand Side (RHS). Regarding the aspect of enwirental
management for river pollution are included in thedel, using BOD (Biochemical Oxygen Demand) and DO
(Disolved Oxygen) indicators, because both of thedrators indicate the pollution caused by hootdlwvaste and
human waste as the main factors of pollution in thfaura River. For the measurement unit of BOD al dve
ppm (parts per million). To fullfill the environmtal standards of the river, are used in ways thatvaechnically
at minimum cost but still does not adversely affgepple who use Martapura River as a source ofNif@rtapura
river functions into a multi-functional; as housk&hevaste sites, transportation, fish pond, waterre® even a
floating market tour as a tourism destination. Ftbmanalysis of Unit Price Variables are in Tahlel.

Factors Affecting The Cost Planning Of Urban Infrastructure

Based on the analysis that has been conducted orbah infrastructure needs, which most affectdabst of urban

infrastructure in Martapura City are:

1. Social Infrastructure
Education infrastructure, Health Infrastructured &ports Stadium

2. Economic Infrastructure
District road, Residential road, Wooden BridgefgllMain Market, Sub-District Market, Rural Markéflain
Terminal, Urban Transport Terminal, Rural Transp®drminal, Electrical Installation Costs, Electtyci
expenses for Office per year and Fish Auction Bodd

3. Environmental Infrastructure
Water Purification Facility; Total production of \té&; Building for water supply, and plumbing; Commal
septic tank; Landfill While; Landfill While 3R; Laffill; Sports Stadium; Green Open Space ; Urbaedor
Drainage; BOD; and DO.

Cost Planning Model Of Urban Infrastructure Toward Sustainable Cities

The Constructed models that combines the inteoégtsofit, people, planet (P3) which is essentialyequirement
for sustainable development. A cost planning maxfelirban infrastructure that efficient economicatigcomes
important to fullfill sustainability towards sustaible cities. Considering of variables existingrasfructure and
urban needs of Martapura City itself, then the Wakion of cost planning model of urban infrasturet that have
been constructed by using the data in Table 4.#8llttensoftware, obtained a mathematical equatidollasvs:

Zmn = 3.563X1 + 3.563X2 + 0.00158114X3 + 0.0036465AX%.517136X5 + 3,563X6 +
3.563X7+ 3.563X8 + 3.563 X9 + 3.563X10 + 3.563X10,698X12 + 17.340X13 +
75X14 + 0.004X15 + 200 X16 + 10X17 + 3.563X18 +GBK19 + 3.563X20 +
3.563X21+ 3.563X22 + 1.7815X23 + 3.563x24 + 0.4X29.024X26 + 0.025X27

Minimum Total Cost of Urban Infrastructure

The calculations show minimum total cost for urlafnastructure development of Martapura City inl20s Rp.
1,105,572,000,000.00. From actual revenue andabegpenditure in 2007 - 2013 shows there aregeleange of
costs between revenue and expenditure of localrgwm. It means the cost planning of urban devetognn
Banjar Regency has been inaccurate as the illistrahown in Table 4.14 and Graphics 4.1.

Table 4:14. llustration of Budget Deficit of Ban@egency on 2007 - 2013 (in IDR. Billion)

Budget | Budget | Budget | Budget | Budget | Budget | Budget

AL Ot 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

1 Revenue of Local
Govermen 519.16 (608.79 |721.67 |825.33 |924.52 [1,071.9]1,226.64

2 | Actual Expenditur
of Local Govermen [606.53 (703.83 |812.80 [932.99 |924.62 (1,130.041,180.3(

-87.37 |-95.04 (-91.13 |-107.66 (-0.10 |-58.13 [46.34
-16.83%]-15.61%)]-12.63%]-13.04%{-0.01% |-5.42% [3.78%

Surplus/Deficit
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when compared with conventional models, namelybildget Banjar Regency in 2014 is Rp.1,239,320,Q0000,
the model constructed more efficient 10.79%. Evesrarefficient compared to the actual expenditur@$42in
Graphics 4.2.
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Graphic 4.1. Actual Expenditure of Banjar Regency
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Graphic 4.2. Cost Planning Model to Actual Expemgitand Budget Estimates
Sensitivity Analysis

From the analysis shows this model is very seresttivchanges in unit cost. For example if thereflation to 10%,
then in general are exposed to it is the sectatedlto transport infrastructure, the residentialdr(X4) and bridges
(X5). The analysis shows the minimum total costréased 56% to Rp. 1750550000000.00 (one trilliorese
hundred fifty billion five hundred and fifty millio rupiah). It means that both factors are veryitigago changes

Dual Price Analysis

From the calculation, showing dual prices (shadoaep in all constraints are zero. That is if origlee constraints
(RHS) moved up one unit, then there is no effectnronimum total cost of urban infrastructure devehmmt.
Understanding shadow price of two kinds: first nmméd above (in the sense of linear programing}hBmhadow
price in terms of the price of an item that is restied as the price of production, so it does noluite taxes,
exchange rates, or other influences that causesticbe increased compared to the base priced Bastne results
of the above analyzes, the Cost Planning Model dfab) Infrastructure is made highly optimized inmisr of
economic efficiency and sensitivity analysis aslaeldual price analysis.
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Application of Cost Planning Model of Urban Infrastructure for Environmental, Social, and Economic
Aspects

Model limitations is the assumption that the sttiechnology and dinamics have a linear charatterls a fact

shows that unit cost and constraints not changatlg. The models insert the environmental varidblever water

quality, this model base on river water qualitytttiee benefits is indicated by the water qualignstards that have
been determined. This thing related with costs #inatused to reach those all standards. In micvaaic theory

explained that the cost of efectiveness is the $bwest to achieve the goal by definition is expeesas follows.
(Usman, 2006)

Cost of efectiveness is how much is the leasttoostach the goal

Cost

The relationship
between Standard
and Cost

If the standard is raised, then the cost will
rise as well. Therefore, if the standard is too
high, there can be economic activity is

G closed, so city's economy did not grow
G
G

Standard (benefit)

0 S: S; S3 S

Picture 4.6. Benefit Cost Analysis
Environmental Aspects

This cost planning model creation, insert the emvinental aspects as variables through the MarteRiwex water
pollution management approach with BOD and DO, sasanagement, the provision of green open spaee, th
sanitation management, and the provision of CityeBb When the construction of urban areas contern
environmental aspects and optimized budgetary dsd & technical planning considering the aspedts o
sustainability so the possibility for other acti@g with implications for region development, swshurban green,
green open spaces, reduction of ecological trathk keduced noise and urban pollution, and urbaitdtativersity
through the provision of infrastructure environnamanagement. All benefits from ecological impnmesits of
infrastructure will improve the quality of the urbanvironment to leads to the urban environmeaatlie.

Social Aspects

Based on Table 4.15 explained type of disease esswt of environmental damage caused by water aand
pollution. For variable type of disease, the datsieved from the data available on the CentraleBurof Statistics
(BPS) through 10 major disease data at the heafiters serving communities in urban of Martapurg$B82014).
Meanwhile the variable health costs were taken fAgustina’s Research (2015), related to the amalybregions
experiencing health costs of pollution, in deteriminhealth care costs for each disease considered the same
for urban communities whose environment is polluted
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Table 4.15. Type of Diseases and Health Costs

No Type of Diseases Cases Health Cost (Rp.)
1. Acute Respiratory Infections (Upper6.929 250.000,00
Respiratory)
2. Pnemonia 1.223 100.000,00
3. Allergic Contact Disease 915 100.000,00
4 Diarrhea / Gastroenteritis 901 100.000,00

From cost calculation of the quantity of cases whigalth costs for each types of diseases, obtaifhedblic costs
are Rp. 2,036,150,000.00 (two billion thirty-sixliein one hundred and fifty thousand rupiahs). Ehegsts are the
cost estimates that were lost during the time texad the polluted environment. Then through thavision of a
model of sustainable urban infrastructure giveshtbeefit for the social aspects of above, due éoptovision of
sustainable urban infrastructure for the benefithaf increasing healthy environment in urban atEssause the
impact of environmental improvements, will imprae health status of the community and give theshance to
get out of poverty, due to public health gets Wetted the availability of adequate infrastructuttee public
opportunity to strive to be more open. When pegglia the ability to improve their living standardsid when the
market provide new opportunities for people to watkincreases the social safety net and give dmont to
community development.

Economic Aspects

On Martapura River, if in the implementation of anbdevelopment not carried over management ofitee water
pollution it can be seen the benefits lost throtighloss of fishermen income both cages and pamesfish, such
as patin fish, bangu fish, catfish, and kind osfwater fish. Loss of benefits due to damage torithe aquatic
environment.The Analysis Calculations are showifioliowing table.4.16.

With the assumtion that fish farmers loss all th&altincome when the river can not be used as acsoof

livelihood anymore, so to prevent the benefits losMartapura river it's really needs to be coredlto keep
contributing to the improvement of people's incoR@ 806,734,425,000.00 (eight hundred and sixailseven
hundred and thirty-four million four hundred ancetwy five thousand rupiahs) as the GDP of theffigluond fish.

Through the cost planning model of urban infradtitecthat considers environmental aspects, cantteattreased
revenue and create job opportunities. Provisiomfoéstructure that supports economic activity atsatributed to
increase the income and the urban poor employmdthiough the production’s level and manufacturetaisover
of urban communities is small, the high quantityttem in each city make their contribution to thieam economy
is very relevant to consider.

Next page
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Table 4.16. Fish Production
No Description Quantity

1. Pond Fish Production 46.099,11 Ton

2 Type of Pond Fish in Kilo
Sea Fish
Manyung Rp 16,000,000 Rp/ton
Merah/Bambangan Rp 30,000,000 tdRp
Gulamah Rp 899,291 Rp/ton
White Shrimp Rp 10,000,000 Rp/to
Other Shrimp Rp 9,000,000 Bip/t
Other Fish Rp 11,996,597 Rp/ton
Public Waters
Gabus Rp 70,000 Rp/kg
Galah Shrimp Rp 125,000 /Rp
Nila Rp 30,000 Rp/kg
Toman Rp 50,000 Rp/kg
Ikan Mas Rp 40,000 Rp/kg
Catfish Rp 35,000 Rp/kg

3. Farmers Income Pond Rp 9,285,3 Rp/ton/year

4, Number of fish farmers in Banjar Regency 12521 ous€hold

Sustainability Analysis

The benefits of economic, social and ecology of $hetainable infrastructure provision will lead todl to a
productive city. The main intention is to achieveraductive city, where the outside city productisrsubstituted
with local city production can evolve through fiteiled access to the right infrastructure provisibnerefore, the
sustainable urban planning aimed at achievingasgstice and the environment while enhancing pEsives. So
it is necessary to have some form of sustainabjenéth the provision and proper management oetvices/urban
infrastructure. In order to the sustainable citgd®to generate and manage basic infrastructute asiavater,
waste, roads and bridges, and other public fagliin a manner consistent with the principles dftanable
development. In other words, the city must be #bleroduce and distribute services economicallyjrenmentally
friendly and equitable. This is guaranteed wheticps and institutions planning to use all the pqents/tools for
securing resources in the future.

Conclusion

Based on research, the conclusion that answerirtheatesearch’s questions are that (1) the factdrish greatly
affect the estimated cost of urban infrastructuased on the results of model building cost plannimigan
infrastructure are Supporting of Social Infrastimet Economic Infrastructure and Environmentaldsfructure (2)
Generated the cost planning model of urban infuaire towards sustainable city, for river-baséy diassification
with the hierarchy of mid-level city, concern td #le constraints (3) (a.) Based on environmerdpkat, there is a
relation between the urban infrastructure to tharenmental sustainability. When the constructidrurban areas
concern to environmental aspect and the infrastradbudget optimized, it is possible budgeted teotctivities
with implications for the region development, urligeening, green open spaces, reduction of ecalbygick with
reduced noise and urban pollution, and the divexsiturban habitats by providing of infrastructurenagement
environment. All benefits from ecological improvem of infrastructure will improve the quality dfie urban
environment that leads to the liveable city. (bgsBd on the Social Aspect, with the analysis ofltisé social
aspects or human capital, through analytical costimess approach. From the analysis result showedugh
infrastructure provision can restore lost of costh® communities used during the time becausénefpblluted
environment. (c.) Based on the Economic Aspecth &italysis of economic aspect, was conducted terrdéaie
how losses are lost during the time when urban Idpweent in the provision of infrastructure not cent to
environmental aspects, especially the lost of ecoo@spect. The approach taken is to the oppoytwoists or lost
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revenue analysis. From the analysis showing theaatnpf the economy through the provision of appedpr
infrastructure influential to increase communiipgsome.

This research including all the technical restoict of all the existing infrastructure in urbanteyss, as urban
needs in accordance with the hierarchy of the trtyards sustainable cities. This research was tstoact an
integrated linear economic model for managemeMartapura river with multiple water quality paramet such as
BOD, COD, and DO. Thus obtained the cost plannitgleh of all urban infrastructure to determine theldet of
urban development every year, considering all factmcluding the management of river pollutiontire river-
based city, to be used during the preparationebtidget in urban planning at conceptual stageagrpm.

From the research as a model application desctizd

" to achieve sustainable cities, improvement ofdifyefinance capability is an absolute effort,dptimizing the city
budget based on the cost planning of urban infrestre is integrated in urban planning, and comside
environmental, social, and economic aspects.”

Based on cost planning model of urban infrastragtthis theory is an analysis performed to deteentiie optimal
cost of infrastructure development deductively wiitl structure of spatial "Mono-Concentric Zondie(area with a
center). The center of area is Martapura City wlith specificity of river-based city surrounded bgtérland and
affect the development of urban areas. Each okthegerlands, defined as the area of specialiaatfaan activity,
the location of activities is determined based lom distance from urban center (Central Busines#i€lisCBD).
From each region, defined the necessary infrastrector urban development, and analyzed the costach
infrastructure based on location and dimensionthefinfrastructure due on technical standards hadccbncept of
sustainable cities. Assumptions in the cost plajnniodel of urban infrastructure is that urban asggsear as a flat
area, which at one point there is a CBD, as wethagechnology is considered permanent.

Results from this research contribute to the urbaonomics that is urban planning towards sustaénatiles,
particularly in suburban area. As is known in Inelgia there are a lot of river-based citiy, but #swot a concern
of government policy, that in urban developmenpeesally river-based city, river pollution managerhaspects as
a result of the development is the main thing tpraw only the physical aspects, but how improwiegnmunity's
living standards, especially the urban poor throtighimproved public health with provision of siiisédble urban
infrastructure. Application of this model have aspioe impact on urban development and living stadd of
community. Because the cost planning model of uthfrastructure that consider the environmentakatyg it can
increase income and job creation of the urban pS8orit is rational availability of adequate urbafrastructure
affect local economic improvement.

Recommendations for further research are as follows

(). In order to obtain a cost estimate resultsciwser to the actual conditions in the analysisarfable unit cost
required uniformity of the cost of the data sevelifferent periods, such as the factor of inflateord infrastructure
cost index applicable for each region/city in oneaa (2). The necessary research to estimate steotomanaging
the pollution of the river towards sustainableestiwith emphasis on water pollution variablesdditon to DO

and BOD as chemical oxygen demand (COD), suspesalits (SS), non perint source polution and otlaeiables.

(38) The necessary research to cost planning ofnumfaastructure involving the public and privatectors as a
partnership of government.

Refer ences

[1] Adisasmita, H. R. (2005aPembangunan Ekonomi Perkotadugyakarta: Penerbit Graha limu.

[2] Adisasmita, H. R. (2005basar-Dasar Ekonomi WilayalY.ogyakarta: Penerbit Graha [Imu.

[3] Agustina, H. (2015)Model Estimasi Dioksin/Furan Untuk Pengelolaan ldnggan yang Berkelanjutan di
IndonseiaDisertasi. Jakarta: Program Studi llmu Lingkundaniversitas Indonesia.

[4] Ahuja. (1994).Project Management Techniques in Planning and Qliig Construction ProjectsNew
York: John Wiley and Sons, Inc.

[5] Arsyad, L. (2010)Pengantar Perencanaan dan Pembangunan Eknomi Da¥i@jyakarta: BPFE.

[6] Asiyanto. (2003)Construction Project Cost Managemeddkarta: PT. Pradnya Paramita.

[7] Badan Lingkungan Hidup Provinsi Kalimantan Selaf@009).Status Mutu Kualitas Air Sungai Martapura
Tahun 2009.

[8] Biro Pusat Statistik. (2014). Kabupaten Banjar Bakngka.

[9] Branch, M. C. (1995)Comprehensive City Planning: Introduction & Expléioa. Chicago: The Planner
Press of the American Planning Association.

[10] Christaller, W. (1966)Cental Places in South Germankerjemahan Baskin, C.W. Englewood Cliffs, NJ:



Narindra and Husin / OIDA International Journal 8fistainable Development 09:05 (2016) 55

Prentice Hall, Inc.

[11]Clark, J.W., Viessman, W. Jr., and Hammer, M.J7{9Water Supply and Pollution ContrdNew York:
IEP.

[12]Conyers, D.andHills, P. (1984).An Introduction to Development Planning in therd@hiVorld. Chichester:
Wiley.

[13]Cruz, R.V, Harasawa, H., Lal, M., Wu, S., Anokhin,Punsalmaa, B., Honda, Y., Jafari, M., Li, C.dan
Huu, N.N. (2007).Asia. Climate Change 2007: Impacts, Adaptatéord Vulnerability. Cambridge, UK:
Cambridge University Press.

[14]Eskew, H. L. (1990)Cost Minimazation and Unvertainty In Defense Maotifeng. Paper Presented at the
TTMS/ORS A Joint National Meeting, Las Vegas, Nexad

[15]Ervianto, W. I. (2002)Manajemen Proyek Konstruk¥ogyakarta: Andi Yogyakarta.

[16] Fagoyinbo, I.S., Akinbo, R.Y., Ajibode, I.A., andladiran, Y.O.A. (2001).Maximization of Profit In
Manufacturing Industries Using Linear Programmingchniques: Geepee Nigeria Limet®dpempresented
at the ' International Technology, Education, and Environtr@onference.

[17]Falk, J.E., and Rose, M. (1975). Minimizing the GafsServicing An End Product Subject to A Compiati
Time ConstraintJournal ofOperation Researchvol. 24, no. 4.

[18]Fu, Y., Shahidehpour, M., and Li, Z. (2005). Setyu@onstrained Unit Commitment with AC Constraints.
IEEE Transactions On Power Systentd, 20, no. 3.

[19]Fylakis, P. (2007). Operation Research Dealing vidtlman Values and Environmental Consideration.
AMO-Advanced Modeling and Oprimization. An Elecicdnternational Journglvol.9, no.2, pp.269-29.
[20]Gaba, G. (2013)The Impact of Project Delivery Systems, Cost Misétion and Project Control On
Construction Project Success. Evidence from Gha&ndissertation, Science, Built Environment: Fayil

and Environment Management, University College land

[21]Grigg, N. (1998)Infrastructure Engineering and ManagemeRew York: John Wiley and Sons, Inc.

[22]Hariyono, P. (2010)Perencanaan Pembangunan Kota dan Perubahan Paradifogyakarta: Pustaka
Pelajar.

[23]Harrison, F. L. (1987)Advanced Project ManagemeBingland: Gower Publishing Company Ltd.

[24]Hendrickson, C., and Au, T. (198®roject Management for ConstructioNew York: Prentice-Hall,

[25]Hudson, W.R., R. Haas, and W. Uddin. (199Mfrastructure Management: integrating design,
construction, maintenance, rehabilitation, and reatoon.New York: McGraw-Hill.

[26]Isard, W. (1975)Introduction to Regional Scienceénglewood Cliffs, NJ: Prentice Hall, Inc.

[27]Jamaludin, S.Z.H.S., Mohammad, M. F., and Ahmad(2014). Enhancing the Quality of Construction
Environment by Minimizing the Cost Varianderocedia - Social and Behavioral Sciencesl.153, pp.70-
78.

[28] Kan, A.H.G.R., Lageweg, B.J, and Lenstra, J.K. @9Minimizing Total Costs In One Machine
SchedullingJournal ofOperation Research/ol 23, No.5.

[29] Khudori, D. (2002)Menuju Kampung Pemerdekaafogyakarta: Yayasan Pondok Rakyat.

[30]Moutinto, R., and Tereso, A. (2010Fapture and Maintenance of Project Total Cost Miaation
Applications Results Paper Presented at the 52 Conferencia IbériceSideemas y Tecnologia de
Informacion, Santiago de Compostela, Espafia.

[31]Nicolaou, P., Mangun, D., and Thurston, D.L. (200Modeling and Control for Environmentally
Conscious Design and Manufacturinginvited chapter in Mechanical Life Cycle HandlkooGood
Environmental Design and Manufacturing, M. Huneal,, Mercel Dekker.

[32] Nugroho, I., and Dahuri, R. (201Z»embangunan Wilayah: Perspektif Ekonomi, Sosial dagkungan.
Jakarta: Penerbit LP3ES.

[33]Pugh, C. (2000)Sustainable Cities in Developing Countriesndon: Earthscan.

[34]Rajguru, A., and Mahatme, P. (2015). Effective Teghes In Cost Optimization of Construction Prgject
An Review.International Journal of Research in Engineeringdahechnologyyol. 04, issue. 03, pp 464-
469.

[35]Richardson, W. H. (1978Wrban EconomicsHinsdale, lllinois: The Dressden Press.

[36]Rinaldy S., Soncini-Sessa, R., Stehfest, H., amduFa, H. (1979)Modeling and Control of River Quality
New York: McGraw hill.

[37]Ritonga, I. T. (2010)Analisis Standar Belanja: Konseo, Metode Pengeméangan Implementasi di
Pemerintah DaerahYogyakarta: Sekolah Pascasarjana UGM.

[38]Rustiadi, E., Saefulhakim, S., and Panuju, D. RO@.Perencanaan dan Pengembangan Wilaydkarta:
Yayasan Pustaka Obor Indonesia.



56 Narindra and Husin / OIDA International Journafl Sustainable Development 09:05 (2016)

[39] Setiono, D. N. S. (2002kkonomi Pengembangan Wilayah: Teori dan Analia&arta: LPFE Ul.

[40]Sjafrizal (2012) Ekonomi Wilayah dan Perkotaabakarta: Rajawali Press.

[41]Soeharto, I. (1997Manajemen Proyek Konstruksi dari Konseptual san@@érasional Jakarta: Erlangga.

[42] Suparmoko, M. (2011Keuangan Negara: Dalam Teori dan Praktek,. Ediseam.Yogyakarta: BPFE-
YOGYAKARTA..

[43] Suparmoko, M., and Ratnaningsih, M., (2012konomika Lingkungan. Edisi Kedudogyakarta: BPFE-
YOGYAKARTA.

[44]Tarigan, R. (2005aEkonomi Regional: Teori dan Aplikadakarta: PT. Bumi Aksara.

[45] Tarigan, R. (2005bPerencanaan Pembangunan Wilaydakarta: PT. Bumi Aksara.

[46]Toyin, E.A., Gbolahan, I.A., Bunmi, A.C., PatridR,A., and Aina, A.B., (2012). Cost Minimization Meld
for An Adaptive Intrusion Response Systdndian Journal of Computer Science and Enginee(ld@SE)
vol.3, no.2. pp.240-248

[47]1Usman, W. (2006)Ekonomi untuk Manajedakarta

[48]Vazirani, V.N and Chandola, S.P. (2000)jvil Engineering Estimating & CostingDelhi: Khanna
Publishers.

[49]Usman, W., and Howe, C. W. (1986). Economic ModeMater Quality Management for a Heavily
Polluted River in Central Javdournal Ekonomi Universitas Indonesisgl. XXXIV, no. 2.

[50]World Bank (2007)Water and Sanitation Program - East Asia and Pastfegion (WSP-EAP)Report.

[51]zahnd, M. (1999)Perancangan Kota Secara Terpadu: Teori Perancan$fama dan Penerapannya
Yogyakarta: Kanisius

[52]Zhou, Q. dkk. (2005Minimizing Market Operation Cost Using A SecuritgrStrained Unit Commitment
Approach Paper presented at Transmission and Distribu@ionference and Exhibition: Asia and Pacific,
Dalian,2005 IEEE/PES ,pp 1-7



