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Balanced Housing Policy Optimization

Riski Trisuci, Hanny Wahidin Wiranegara, Yayat Supriatna, Anindita Ramadhani

Abstract— Balanced housing policy objective is to reach a harmony in diversity. It regulates the diversity of housing units into 3:2:1 proportion. It shows
a comparison of 3 simple type houses, 2 medium types, and 1 luxury type based on its area or price. Due to the profit gain, the developers found it
difficult to apply. This study aim is to identify the optimized housing proportion fulfilling the comparison and still gaining the profit. The unit of analysis is
cluster where the community harmony can take place. Burgundy Residence and Olive Residence in Summarecon Bekasi took as samples. The research
method is operational research. By comparing the number of each house types, its affordability, and its propordion using the simplex-method showed that
there is inconsistency in this balanced housing policy based on an area and price. The two clusters showed imbalance proportion in term of area and
affordability. The optimization has balanced proportion with an expanded stretch of land. The unit prices also need to be increased to keep gaining the
profit. In terms of affordability, the real price of the simple type is much higher than the price set in the policy. The housing type proportion based on the
area and prices are not synchronous. The balanced housing policy in terms of price cannot realize its objectives because the simple type is certainly not

able to be in one stretch with two other types. It means that the goal of balanced housing policy to create harmony cannot be achieved.

Index Terms— balanced housing proportion, balanced housing policy, landed housing, house affordability, simplex-method
*

1 INTRODUCTION

BALANCED housing or "social mix" (E Europe) or “mixed
income ccanunities" or “poverty deconcentration” (in the
U.S) has been recently employed to combat socio-spatial
segregation and prevent formation of new clusters of
deprived households [1]. In neighbourhoods where social mix
has evolved ‘organically’ over time, social mix is more likely to
be a positive phenomenon [2]. It is a prerequisite for the
development of ‘inclusive', ustainable’ and 'cohesive'
communities (Arthurson in 3). The idea of social mix can be
implemented in quite different ways, even within the same
jurisdictional, urban, economic, and cultural context (Arthurson
in 4). Balanced housing is about B\ring a mix of people with
different characteristics such as age, eure, class, income,
ethnicity and so on [5, 6]. ‘Balance’ connotes an external
reference point with which comparisons can be made. It goes
beyond a mere description of local, compared to ‘reference’,
population attributes [5]. Social mix and balance must be
guaranteed in the territorial space at th#l scale of buildings,
districts, cities, and conurbations [7]. Inconsistent housing
policies of communities have a number of destructive
consequences, including increasing differentiation in the level
of socio-economic development across communities and less
coherent socio-economic space of an agglomeration [8]. Due
to concentrated poverty leads to high aggregated social costs
[9] such as unemployment [10], violence and homicides [11],
crime [10], efc., balanced housing offer an alternative to the ills
of concentrated poverty [10]. Balanced housing or social mix
housing policy may accomplish a number of social [10, 8, 12,
13], economic [10, 12, 14] and environmental outcomes [10]
that improves the welfare of residents [8]. Composition,
concentration, and scale are the three aspects of social mixing
policies [1]. Composition is the basis for mixing the people
(ethnicity, race, religion, income, housing tenure, etc.).
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Concentration is the amountg which group comprise the ideal
mix or minimally required to produce the desired outcomes.
Scale is t§@ level of geography which relevant mix be
measured. More research might be needed to address the
question of what kinds of diversity might ‘work’ best, where
and in what combinations [13]. This study chosen income and
housing type as a basis in the neighborhood scale (such as a
cluster in housing) with an ideal mixture 3:2:1. In Indonesia,
there is a ministerial regulation on balanced housing as stated
in [15][16][17]. As a guideline for the proportion of house
types, the basis used is the area and price of the house.
Regarding affordability, the problem is the proportion of simple
types. Generally this simple type is ignored. Private
developers have reasons for the difficulty of applying these
balanced housing rules, related to profit gaining. Therefore, it
was needed to identify the problem in optimizing the
application of this balanced housing. One side of the simple
type is not excluded, on the other hand it still giving profit. In
the fringe of Jabotabek area as the largest metropolitan in
Indonesia, a number of large-scale housing is growing,
including Sumarecon Bekasi. As one of the big scale
residential area, it was chosen as a sample to answer this
research question: what is the proportion of housing units
based on their type that follows the rules of balanced housing
while still providing benefits to the developer?

2 LITERATURE REVIEW

2.1 Balanced Housing Pattern

Balanced housing is built in a balanced pattern including
different types of house, applied from the neighborhood scale
to over than 10.000 units of housing. Balanced pattern has a
certain proportion among simple houses, medium houses, and
luxury homes. Provisions for balanced housing must meet the
location and composition requirements as shown in Table 1.
Referring to the regulations, Summarecon Bekasi with more
than 1000 housing units, so a simple type should be in the
same stretch with other types.
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TABLE 1.
PROVISIONS FOR BALANCED HOUSING

Scale Location Terms Composition Terms

Simple houses may
not be in one stretch,
but must be in the
same district/city

Housing (50 - 1000

units) 1) Propartion of numbers

per type of house is:
simple houses:

Settlements (1000 -
3000 units)

Residential Environment
(3000 - 10,000 units)
Settlement area (more
than 10,000 units)

medium houses:
luxury homes = 3:2:1
2) Compaosition of simple
house area min. 15%
of the total land area

Simple house must be
in the same stretch

Source: [16], [17]

The objectives of implementing the balanced housing policy

:a) item 1: ensuring the availability of luxury homes,
medium-sized houses, and simple houses in one stretch or not
in one stretch for a simple house; b) item 2: realize harmony
among various groups of people from various professions,
economic levels, and social status starting on the scale of
housing, settlements, housing environment, and settlement
areas; c) item 3: realize cross subsidies for the provision of
infrastructure, facilities and public utilities, as well as financing
housing construction; d) item 4: creating harmony of living
spaces both socially and economically, and e) item 5: utilizing
the use of land intended for housing and settlement areas.
This is in lined with [18], one of the important goals of the
existence of balanced housing is to develop people, families
and communities that are healthy and sustainable. Based on
the regulation by Minister of Public Housing [17]: a) simple
house is a public house built on land with floor area and selling
price in accordance with government regulations, where the
price provision is contained in [19]. b) medium house is a
commercial house with a selling price of more than 1 (one) to
6 (six) times the selling price of a simple house. c) luxury
house is a commercial house with a selling price greater than
6 (six) times the selling price of a simple house. While public
house is organized to meet the needs of the low-income
people but the commercial house is held for profit generally
done by private developers. The highest selling price limit for
simple landed houses in Jabotabek (zone Il) based on
regulation of [20] is 158 million rupiah.

2.2 Affordable Housing

[21] defined affordable housing as the houses that have a
lower price than the prevailing market price in meeting the
affordability requirements of the low income people.
Affordability can be measured by various indicators.
Affordability of housing is broadly related to factors of the
economic level of the community. According to [22], if a
household spends more than 30% of its income on housing
then there is an affordability problem, i.e. the household does
not have the ability to occupy a decent place to live. Based on
law [23], rental rates are not greater than 1/3 of the income of
low-income people. Affordability of low income people (called
MBR) is approached with a ratio of 30% or 1/3 of the income
spent on housing. Central government accommodates
affordable housing with the simple type houses. As stated in
[20] that the simple house is a house built on land with a land
area of 60-200 m? with a maximum limit on housing prices
according to the existing zoning. Based on [24] and [25], the
MBR is a community that has an income of three and a half
million to five and a half million rupiahs a month. To get an
idea of the amount of the MBR income, it is assumed to be a
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minimum wage in the relevant zone. The average minimum
wage in the city and regency areas covered by the
Jabodetabek area is 3,927,561.38 rupiahs [26], so that the
standard price that is affordable for housing in the
Jabodetabek area is a maximum of 1,309,187.13 rupiahs per
month. The price of land that used for affordable housing must
be able to produce affordable housing prices by the MBR.

2.3 Balanced Patiern for Landed Housing
The results of previous studies on the proportion of the various
housing types in the landed housing using the simplex-method
showed an alternative proportion of the number of housing
types that still provides benefits. That is, the proportion of
different types of houses can be optimized to meet balanced
housing while still gaining profit. The following are the results
of those research:
1) Based on [27] by the simplex-method, the number of
each type of the houses built were 4 units of type 80
m2, 24 units of type 57 m?, 3 types of houses of 50
m2, and 14 types of houses of 42 m2. The maximum
profit that will be obtained by UD Griya Cempaka
Alam Real Estate is 2,484,000,000 rupiahs.
2) The results of [28] research: a) to obtain maximum
profit, the type to be built is a simple type (type
65/144) of 387 units, a medium type (type 96/180) of
69 units and a type 141/144 as many as 95 units, as
well as luxury types (type 221/200) as many as 64
units. The maximum profit is 78,483,073,000 rupiahs;
b) the development plan consists of ten types with a
total of 521 housing units with a profit of
75,092,668,000 rupiahs while using the simplex
method only four types of buildings were built with a
total of 636 housing units with a maximum profit of
78,483,073,000 rupiahs. From this, it can be seen that
optimization using the simplex method obtained a
greater gain of 3.3 billion rupiahs.

3 METHODS

This study used the operational research. In this method,
techniques and tools are applied to problems involving the
operation of a system so as to provide optimal solutions [29].
The unit of analysis is a cluster in order to see a balanced
housing patterns in detail, optimal, and functional in realizing
social harmony. Burgundy Residence and Olive Residence
clusters in Summarecon Bekasi were took as samples. Both
clusters are new clusters so that the starting price affordability
can be identified, that is, the original price of the house directly
given by the developer as the first seller, not the second sale
from another party. Research variables include: a) land area,
b) size/type of houses, ¢) number of housing units, and d)
house prices. The research was conducted under a condition
where the simple type was developed in a stretch of land
based on the policy in [16] and [17]. Land area is divided into
two, namely the total expanse of housing and land area per
unit per type of house. Housing type plays an important role as
a tool for developing balanced housing patterns. The simple
type is intended for low-income people. It is not only has
limited area, but also has a modest price limit in accordance
with government regulations. The developers need to maintain
their profit, accordingly house unit prices is an important
variable to analyze. Method of analysis used linear
programming. It is to solve the problem of optimally allocating
limited resources in the form of a linear model of mathematical
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function. In operating linear programming, the simplex-method
was used. This method mathematically starts from the
feasibility of solving basic to other feasible basic solutions,
which was done repeatedly until an optimum solution is
reached.

The steps in using the simplex method are as follows.

1. The Purpose Function: It is formed based on the total
profit of each type of houses.

2. The Limitation Function: It is formed based on factors
that influence housing development by developers,
namely: land area, number of units, and average price
per house type. Based on these three constraints, three
kinds of boundary functions was formed, namely the
land area constraint function, the number of units
constraint function, and the average price per house
type constraint function. The latest type constraint
function itself consists of three kinds, namely the
constraint of simple houses versus medium houses, the
function constraints of medium houses versus luxury
houses, and the function constraints of simple houses
versus luxury homes.

4 ANALYSIS AND DISCUSSION

The first step in analysis is to identify the policy as the base for
the balanced housing proportion. The second, to calculate the
existing proportion of houses based on area and price in the
sampled clusters. The third, to optimize housing types in
accordance to the policy.

4.1 Policies Inconsistencies

The regulation analysis showed that there are inconsistencies in
the policies that apply. Inconsistencies between the objectives
and the rules in [16],[17] article 7 paragraph 1 is contradictory to
the objectives of item 2 and item 4. In the paragraph it is stated
that the location requirements for simple types can be carried out
in one or the same stretch as other types as long as they are still
in the same regency/city. If a simple type of house is separated
from the type of medium and luxury homes, the objective of a
balanced housing for item 2 and item 4 can not be achieved. That
is there will be no interaction between different economic and
social groups. To achieve the objectives of item 2 and item 4, a
simple type should only be allowed to be built on the same
stretch.

4.2 Balanced Housing Proportion Optimization

The analysis of the proportion and the optimization of Burgundy
and Olive Residence housing proportion are explained as follows.
In order to meet the requirement of the regulation, the
proportion of housing has to be shifted to 3:2:1 (simple:
medium: luxury); in the other hand, the proportion also need to
consider the developer's benefit. Therefore, there are two
aspects considered on the modelling, i.e. land area and price
of housing.

4.2.1 Optimization in Burgundy Residence Cluster

The range area of existing land in Burgundy Residence Cluster is
as follows: the smallest or simplest type of housing land area is
55-91m?, the medium or medium type has 92-127m?, and the
luxury type is 128-163m?. Table 2 shows an overview of existing
housing in the Burgundy Residence cluster.
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TABLE 2
THE NUMBER OF UNITS, SIZES AND AVERAGE PRICES PER HOUSE
TYPE IN THE BURGUNDY RESIDENCE CLUSTER

be average average price
Category Z?Tn“; area per per unit (in
unit (m? rupiahs)
Simple type 195 76.3 1,393,067,692
Medium type 161 104.8 1,987,863,975
Luxury type 32 156.4 2,067,175,000

Based on table 2, the proportion of the simple types: medium
types: luxury types in Burgundy Residence Cluster was 6:5:1.
It hasn't meet the regulated proportion that was 3:2:1. The
average price of the simple units also not as intended in the
regulations. Optimization models of balanced housing
proportion in Burgundy Residence Cluster was built in
accordance to the regulation of 3:2:1 units. Model-1.1 built
with the condition of expanded stretch of land and the model-
1.2 built with the existing stretch of land.

Table 3 shows the proportion model of the balanced housing in
Burgundy Residence Cluster based on the area.

TABLE 3
THE MODELING PROPORTION OF BALANCED HOUSING IN
BURGUNDY RESIDENCE CLUSTER BASED ON LAND AREA
Total Unit Housing Total income of

Xi Xa Xa total area house sales
(m?) (rupiahs)

Existing 19 16
proportion 5 1
Model-1.1

1393067692,

+1087863975X 2+

2067175000%a 2

657843900000 (Rp)

32 36,762 657,843,900,000

763X + 104.84%z + 65
156.41%: = 36762
(m?)

38,492 661,055,960,103

Xi + X2 + Xa = 388
{unit)

" Xi, Xe, Xa=0
Model-1.2
1393067692X,
+198786397 5%+
2067175000%a
657843900000 (Rp)

MODEL

763X + 104.84% + 61
156.41% < 36762
(m?)

36,293 623,548,467 661

Xi + X2 + Xa s 388
{unit)
"X, Ko, Xa=0

Where: X; = the symplelype houses
Xz = the medium fype houses
X3 = the luxury fype houses

Based on that table, model-1.1 shows giving more income for
developer than model-1.2 or the existing proportion. However,
the income per unit is actually lower. In model-1.2, the total
income is less, but the income per unit remain the same with
the existing proportion. Model-1.1 is chosen as it is more
profitable. In order to balance the new proportion model and
developer income, house unit prices of Burgundy Residence
Cluster is adjusted based the deviation from existing cost/unit;
average cost/unit of simple type house should be adjusted to
1,448,072,588.08 rupiahs, average cost/unit of medium type
house is 2,063,445,692.23, and average cost/unit of luxury
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type is 2.
179,932,981.68-.

BURGUNDY RESIDENCE

Fig. 1 Burgundy Residence Optimization Site Plan

Fig. 1 shows more diverse layout in model 1 and 2 than the
original layout. The housing types diversity is hoped to be a
way to enhance of social harmony.

4.2.2 Optimization in Olive Residence Cluster
In the Olive Residence cluster, the simple type has an area of
55-104.5 m?, the medium type is 104.6-154 m?, and the luxury
type is 155-203.5 m?. See Table 4. Based on this table, the
proportion of simple types: medium types: luxury types in Olive
Residence Cluster is 24.2:1.2:1. It hasn't met the regulated
proportion of 3:2:1. The average price of the simple type is
also not as intended in the regulations. The optimization
models of balanced housing proportion in Olive Residence
Cluster was built in accordance to the regulation of 3:2:1 units.
Model-2.1 built with the condition of expanded stretch of land
and the model-2.2 built with the existing stretch of land.
TABLE 4
THE NUMBER OF UNITS, SIZES AND AVERAGE PRICES PER HOUSE
TYPE IN THE OLIVE RESIDENCE CLUSTER

number average average price
Category of units area per per unit
unit (m2) (rupiahs)
Simple type 267 70.6 1,275,695,131
Medium type 13 115.2 1,681,800,000
Luxury type 1 203.5 2,424,400,000

Table 5 shows the modeling proportion of balanced housing in
Olive Residence Cluster based on the area (m?).

TABLE S
MODELING PROPORTION OF BALANCED HOUSING IN OLIVE
RESIDENCE CLUSTER BASED ON LAND AREA

Total Unit Housing
X1 X2 Ha total area house sales
(m3) (rupiahs)
= Existing proportion 267 13 11 22,586
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Model-2.1
1275695131 X:+1681
900000X2+24244000
00Xa= 389143700000
(Rp)

T06X: + 1152Xa +
203.5%a = 22586 (m?)

i+ X+ Xa =201
{unit)
TKi, Ke, Xa= 0

145 97 49 31,383 466,915,694,007

Model-2.2
1275695131 X:+1681
900000X2+24244000
00X3= 389143700000
(Rp)

706X + 115262 +
203.5%a = 22586 (m?)

Ko+ o + Xa s 291
{unit)
"X, Xa, Xa= 0
Where: X =the symple type houses
Xz =the medium fype houses
Xs =theluxury type houses
Xz =luxury type houses

21,953 326,919,703,370

102

OLIVE RESIDENCE

(/=

MODEL 21 MODEL 22

Fig. 2 Olive Residence Optimization Site Plan

Based on the Table 5 (also see Fig.2), the model-2.1 shows
more income for developer than the model-2.2 or the existing
proportion. But, the income per unit is actually lower. In model-
2.2, the total income is less, but the income per unit remain
the same with the existing proportion. The model-2.1 is chosen
as it is more profitable. In order to balance the new proportion
model and the developer income, the house unit prices of
Olive Residence Cluster is adjusted based on the deviation
from existing cost/unit; average cost/unit of simple type house
should be adjusted to 1,441,687,246.34 rupiahs, average
cost/unit of medium type house is 1,952,753,989.76 rupiahs,
and average cost/unit of luxury type house is
2,902,861,691.97 rupiahs. In terms of house prices, the prices
of simple type houses in the Burgundy Residence and Olive
Residence clusters are far from the prevailing simple house
price limits. So, in terms of affordability, simple type houses
are far from the reach of the MBR as defined in the
regulations. The price limit of simple house type for the MBR is
158,000,000.00 rupiahs while the range of simple type units

Total income of from both clusters are more than the number (see table 2 and

table 4). However, the prices are affordable for certain group of

389,143.700,000 INCOMe level of people. By the condition of down payment

(DP) is considered zero (0) as law [16] stated that the DP for
the purchase of the first facility was abolished. Also,
installment interest is a flat 9.9% according to the House
Ownership Credit (KPR) Premium Savings Bank. Maximum
tenure is 20 years. Simple type houses in Burgundy
Residence are affordable for people with minimum income of
Rp.19,137,267.42 and simple type houses in Olive Residence
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are affordable for people with minimum income of
Rp.17,524,861.86. The minimum income level was calculated
three times the value of installments so that the house is
considered affordable. This is in accordance with the theory of
occupancy affordability. The price of an affordable mortgage or
rent is 1/3 or 30% of income per month [22].

4.4 Discussion

The procedure adopted is to juxtapose the results of the
analyses of two cases with the applicable provisions to
determine the application of the policy. Matters to be
compared include:

1) Proportion of the house types. Based on the law [17]
article 8, both of the clusters do not meet the
standard. However, in Burgundy Residence, the
proportion of simple types has exceeds the required
amount.

2) The size of a simple type. Based on: a) Law [17],
article 1 paragraph 5 states that a simple type is a
public house built on land with floor area and selling
price in accordance with government regulations, b)
Law [20], item g. Provisions on the area of a simple
type houses in both clusters are met, in fact all types
actually has an area that includes the broad category
of a simple house.

3) The simple type house prices. Referring to: a) Law
[17], article 1 paragraphs 5 and b) Law [20], item d.
The limit on the price of landed houses applicable for
2019 is 158 million rupiah, while the smallest type in
both clusters has an average price of >1 billion rupiah.
This condition due to the land price, so it must be
controlled.

4) Expanse of development. Based on law [16], article 7
paragraph 1, the location of balanced housing may be
on one stretch or not, as long as it is still in the same
district/city. These provisions allow to build simple
types in a separate area with medium and luxury
types. If they are not built in one overlay, the
developer should build a simple type of house on a
different stretch, but in reality it is not fulfilled.

5) Meeting the obligations of simple type houses.
Developers do not build the simple types with prices
according to government restrictions on the same
stretch, different overlays, or build public flats.
Fulfilment of simple type obligations with an area and
price that is in accordance with government
restrictions is not implemented.

In general it can be concluded that these policies in force have
provisions that cannot be fully implemented. Balanced housing
in terms of area per house type can be fulfilled. In terms of its
price, the type of simple house will still not be affordable by the
MBR. So, balanced housing has not yet been implemented.
Balanced housing policy should offer economic and social
sustainability. Various diverse groups of people living in the
same stretch from the cluster/neighborhood scale are
expected to foster mutual relations. This relationship is only
created if there is a space for interaction among the residents
that can take place every day. It has been a challenge for
developers to participate in realizing a balanced housing
policy. Govermment and private collaboration need to be done.
The efforts need to do are as follows. First, provide land
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supply and controlling land prices for urban housing
development. Second, enforce rules about limiting the ceiling
price of simple type to stay affordable. Third, limiting maximum
land tenure by private. Fourth, upholding the social function of
the land both in policy and implementation. Fifth, trying to
implement cross subsidy inter income groups.

5 CONCLUSSIONS

The balanced housing policy shows the inconsistency between
the objectives and the rules therein. The goal of creating
socioeconomic harmony can be achieved on a cluster scale. On
this scale, optimization of the proportion of balanced housing
can be met from calculati based on land area, but not in
terms of house prices. With price of land in urban areas that
is not controlled, then the maximum price provisions for simple
houses cannot be met, so that the prices of simple houses are
not affordable for the low income group. This has made it
difficult to implement a balanced housing policy on one stretch
of landed housing.
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