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Indonesian happiness index was released in 2013 being the representation of happiness of the Indonesian population.

Indonesia conforms that sustainable development is a future development objective is the goal of future development

as the happiness achievement of Indonesian society is supported by several economic, social and environmental
indicators which are the main components of the sustainable development concept. Significantly the happiness index

has a positive relationship with the sustainability achievement, cities that meet the criteria of sustainable development

can provide greater opportunities for the community to achieve happiness. This study evaluated the happiness of the
villagers with the happiness index and fuzzy logic approach, then analyzed the relationship between the level of

happiness of the villagers using sustainability of the kampung. The result of this study indicates that the level of
happiness has a linear relationship with the sustainability, this can be seen from the happiness level of Kampung Sukun

at 0.51 (happy) correlates with the sustainability level at 0.68 (medium high sustainability) while for Kampung Kebalen

has a happiness level at 0.48 (less than happy) with sustainability level at 0.45 (medium sustainability). These two values
indicate the linearity of the relationship between the happiness index and the levels of sustainability of the kampungs.
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INTRODUCTION

The goal of the development in Indonesia has
been set nationally in accordance with
Constitution of the Republic of Indonesia which is
creating prosperity for Indonesian.The level of
prosperity can be measured with two ways, by
using the similar standard (objective indicator)
and by using different standard (subjective
indicator). To date, economics indicator become
one of the important indicator that is considered
as a description to the level of prosperity of
community. However, since 2005, Gross National
Happiness approach that was initiated by Buthan
as a benchmark in viewing the nation prosperity,
become a reference in the creation of happiness
index in many nations, including Indonesia.
Happiness index in Indonesia was first released in
2013 which is used as an illustration or
estimation of Indonesian happiness level
nationally as well as in each region in Indonesia.
The achievement of the community happiness
level is supported by several economics, social,
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and environmental indicators which are the main
component of the sustainable development
concept [1]. In 2000, The United Nations
Development Program (UNDP) and 108 nations in
the world agreed on Sustainable Development
Goals (SDGs) as the goal of the future
development. The third goal of SDGs is to ensure
a healthy life and encourage prosperity for
people in all ages and create cities and human
settlements that are safe and sustainable [2]. A
sustainable city can be defined as a form that
enable a city to function based on the capacity of
natural and artificial support which can ease the
activity of its inhabitants by several components
which are compactness, density, mix use,
diversity, greening [3]. Physical components is
the essential elements in achieve the
sustainability because of the strong correlation
between the development of social factor and
environmental quality improvement.

Kota Malang has a rapid population growth in
physical growth, seen from the built land area,
where in 2014 was 7.669 Ha, in 2015 it was 7.708
Ha and increased 46 Ha to be 7.754 Ha in 2016.
Kota Malang also has three public universities
and 59 private universities that could attract
migrants to move to Malang. However, this is not
supported by adequate knowledge and skill and
resulting quality degradation of theresidential
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environment which makes the residential
environment and area tend to be slum due to the
limited land and the limited chance of the low-
income people to get habitable home [4]. In
accordance to the Medium Term Development
Plan of Malang City 2013-2018, Kampung
Kebalen Kelurahan Sukoharjo RW 1 is included in
the delineation of slum area, which identifies
that there are physical quality degradation in
Kampung Kebalen. Meanwhile for RW 3,
Kampung Terapi Sukun is a winner of clean and
green competition and a child-friendly village.
Both of the Kampung are chosen as the research
location in order to give the description of
villagers’ perspective about physical sustainable
components and happiness level from two
villages that have different characteristics.
Happiness index have a positive correlation with
a sustainable achievement significantly. The
result of the research shows that the city that
seek sustainable development (the one that have
a high score in sustainability index) can bring
bigger opportunities to the community to
achieve happiness [5]. In the case of cities in the
United States, the emphasis of the sustainable
urban characteristic will lead to the achievement
of happiness. Happy citizen have a level of
participation in the community and engage in
activities related to sustainable development.
The previous research has explained that the
positive correlation between happiness and the
sustainable achievement, sustainable which
consists of social, economics, and environmental
aspects. Thus, this research is aimed to analyze
whether happiness index correlate with
sustainable level.

MATERIAL AND METHOD

Happiness index is included as composite index
that measured with weighted basis and include
individual satisfaction towards ten essential
domain/aspects. 10 aspects of happiness are
health conditions, education and skills,
employment, household income, security
conditions, social relations, leisure time
availability, home conditions, environment, and
family harmony.

. Value Conversion Life Satisfaction Index

The value of life satisfaction index is the value of
satisfaction of each individual in every aspect of
happiness, which is converted on a scale of 0-100

with the following formula.
IKH = i—1)x 100

range

where life satisfaction index of scale 0-100 (IKH),
life satisfaction index of scale 1-10 (i) and
differences between the largest and smallest
values on the measurement scale (range).
Happiness Index Calculation

K= E_I-'E, BLXij

fi

where happiness index (IK), the value for the
variable, the loading factor derived from the
factor analysis method (bi), and the value of the
variable i to j (Xij)

According to the Central Bureau of Statistics Year
2014, On a scale of 0-100, If the index is 0-100,
the scale is divided into four groups, namely O-
25.00 (unhappy), 25.01-50.00 (less happy), 50.01-
75.00 (happy) and 75.01-100 (very happy).

. Fuzzy Logic

The mamdani method is wused with the
consideration that weight of each aspect of
happiness is taken into account. The triangular
curve for the membership function in fuzzy logic
uses linear membership up functions:

0; xr=a

n[x][(x—a)f(b—a) a<x<h

1; x=hb
where membership value (x), lower limit value
(a), and upper limit value (b)
while the linear membership function down
functions:

0; r<a
Iu[x]]{h—x:]l.-’{b—a:] a=Zx=h

0; xzxh
where, membership value (x), lower limit value
(a), and upper limit value (b)
The membership function of the triagle curve is a
combination of linear membership, can be seen
in Figure 1, while membership function of the
triangle use the formula:

0; =< gatau x =¢
.U[x]I{x_ﬂ':].-'r{E’_ﬂ:] a=<x=kh
b —x)/(c—b) bzc

where, membership value (x), lower limit value
(a), and upper limit value (b)
A

v

04 b x c
Figure 1. FLL Tringle Curve
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The use of ordinal scales in the normalization
of a happiness level assessment is done with the
consideration that this scale has proven to be
very useful in assessing a very complex and
varied level of happiness. Normalization of values
into ordinal scale will be done in the range 0-100.
This is done in accordance with the output of the
assessment results of each assessment method
of happiness level that mostly are in the range of
0-100 values.

Data Collection

The data collection method that is used is
primary survey, supported by interview and
questionnaire. The questionnaire consists of
series of questions that is related with the
research in order to find the answer about the
life aspect that represent the level of happiness
in Kampung Sukun and Kampung Kebalen.

RESULT AND DISCUSSION
Happiness Index of Kampung Sukun

The calculation of happiness index according to
BPS determines the value of each variable based
on the result of the value of loading factor from
the factor analysis method. The weight of each
variable on the happiness index is calculated
proportionally based on the distribution of data
with factor analysis.

Table 1. Loading factor value

Variable Loading Factor
Health conditions 1.379
Education and skills 1.161
Employment 1.060
Household income 1.555
Security condition 1.582
Social relations 1.572
Leisure time availability 1.005
Home conditions 1.499
Environment 1.352
Family harmony 1.305

Before determining the weight of the loading
factor value, it is determined how many factors
are obtained in the study based on the
eigenvalues, the percentage of variance and the
scree plot. The first criterion in determining the
number of factors formed is based on the value
of eigen which shows the number of variations
related to a factor. Table 1 show the loading
factor that has a eigenvalues greater than or
equal to 1 will be retained and factors having an
eigen value of less than 1 will not be included in

the model because the variable whose value is
less than 1 is not better than the original
variable. Seeing from the percentage of the
result of the variance, the total value of variance
is 66.21% which means that the four components
formed can already represent the overall variable
happiness index because it is more than 50% in
total. Furthermore, the index is measured and it
includes individual satisfaction indicators of the
ten essential variables.

Table 2. Happiness Index of Kampung Sukun

2
°

Variable Happiness Index

1 Health conditions 92%

2 Education and skills 83.65%
3 Employment 65.33%
4 Household income 93.19%
5 Security condition 93.06%
6 Social relations 98.68%
7 Leisure time availability 77.79%
8 Home conditions 91.14%
9 Environment 96.27%
10 Family harmony 96.63%

The higher the happiness index value indicates
an even happier life level. Every aspect of
happiness will have different contributions to the
level of happiness of each individual. Table 2
show three aspects of the highest contribution to
the happiness index Kampung Terapi which are
social relations with 98.68, family harmony with
96.63%and environmental conditions of 96.27%.
Social relations among fellow citizens s
something that is always maintained by Kampung
Terapi Sukun residents, this social relations is
intertwined from a lot of activities or events that
can build cooperation and good relations among
fellow citizens. In addition, to the high level of
participation of residents in the activities or
events arealways greatly accomplished.

Happiness Index Kampung Kebalen

The calculation of happiness index according to
BPS determines the value of each variable based
on the value of loading factor generated from the
factor analysis method.

Table 3. Loading factor value

Variable Loading Factor
Health conditions 1.165
Education and skills 1.152
Employment 1.061
Household income 1.204
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Variable Loading Factor
Security condition 1.607
Social relations 1.188
Leisure time availability 1.398
Home conditions 1.099
Environment 1.378
Family harmony 1.487

Table 3 show the factor loading values of each
aspect that will be entered for the happiness
index calculation. The percentage of the variance
result, the total value of the variance is 65.30%
which means that the four components formed
can already represent the overall variables
happiness index because the value is more than
50%. Furthermore, the index is measured and it
includes individual satisfaction indicators of the
ten essential variables. Result of calculation of
happiness index of Kampung Kebalen residents
can be seen in Table 4

Table 4. Happiness Index of Kampung Kebalen

instrument depends on whether or not the
measuring instrument achieves the desired
measurement objectives appropriately. Prior to
analysis, variables need to be selected and
selected. Furthermore, the feasibility test of the
variable by testing the validity of the initial
variables.

Table 5. Validity Result

Variable Tcount Result
Health conditions 0.371 Invalid
Education and skills 0.543 Valid
Employment 0.708 Valid
Household income 0.708 Valid
Security condition 0.266 Invalid
Social relations 0.543 Valid
Leisure time availability 0.388 Invalid
Home conditions 0.151 Invalid
Environment 0.537 Valid
Family harmony 0.506 Invalid

Index Happiness

2
°

Variable

Value
1 Health conditions 92%
2 Education and skills 83.65%
3 Employment 65.33%
4 Household income 93.19%
5 Security condition 93.06%
6 Social relations 98.68%
7 Leisure time availability 77.79%
8 Home conditions 91.14%
9 Environment 96.27%
10 Family harmony 96.63%

The higher the happiness index value indicates
an even happier life level. Every aspect of
happiness will have different contributions to the
level of happiness of each individual. Three
aspects of the highest contribution to the
happiness index Kampung Kebalen which are
social relations with 98.68, family harmony with
96.63%and environmental conditions of 96.27%.
Social relations among fellow citizens s
something that is always maintained by Kampung
Kebalen this social relations is intertwined from a
lot of activities or events that can build
cooperation and good relations among fellow
citizens.

Happiness Level based on Fuzzy Analysis
Validity Test

The validity test indicates the extent to which a
measuring instrument is valid in measuring the
measured variable. The validity of a measuring

Table 5 describes the results of the validity
test, found valid variables of education,
employment, household income, social relations,
and environment. Valid variables are considered
as variables as a measuring instrument capable
of achieving the desired measurement
objectives. So in identifying the level of village
happiness using fuzzy analysis using valid
variables of the validity test results.

Fuzzy Logic

Fuzzy analysis is used to get an idea of how the
level of happiness for each village. Based on the
assessment of happiness level according to the
Central Bureau of Statistics, the values for each
aspect of happiness are education, income,
occupation, income, social, and environment.
The value obtained from the calculation results
into input to determine the level of happiness
with fuzzy analysis can seen in Table 6

Table 6. Happiness Aspect Interval for Fuzzy Analysis Input

Variable Value
Education and skills  Low: 0% - 33,3%
Moderate: 33,4% - 66,7%
High: 66,8% - 100%

Low: 0% - 33,3%
Moderate: 33,4% - 66,7%
High: 66,8% - 100%
Household income Low: 0% - 33,3%
Moderate: 33,4% - 66,7%
High: 66,8% - 100%

Low: 0% - 33,3%
Moderate: 33,4% - 66,7%

Employment

Social relations
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Variable Value

High: 66,8% - 100%

Low: 0% - 33,3%
Moderate: 33,4% - 66,7%
High: 66,8% - 100%

Environment

Fuzzification

Happiness variables were assessed by using
three memberships: u [Low], u [Medium], and p
[High]. The membership set p [Low] will use the
linear curve equation down, the membership set
p [High] will use the linear curve equation rise,
while the membership set u [Medium] uses the
equation of the triangle curve. The equations for
each set of membership variables of happiness

are:
0=x

plLow] = (0.5 — x)/(0.3 — O)
x=0.3
The membership setu[Moderate] uses the
equation of the triangle curve as follows:

0= rxaotoux =1
u[Moderate] =4 (x — 0}/({0.2 — 0]
(0.3 —x)/(1-035)

The membership setu[ouses the equation of
the triangle curve as follows:

0o =x
H[High] = y(x — 0.3} /(1 — 0.5)
xr=1

Aspect of Happiness Fuzzification

Aspects of happiness will be assessed by using
three memberships which are pu [Unhappy], u
[Less happy], p [Happy], p [Very happy]. The
membership set u [Unhappy] will use the linear
curve equation down, the membership set p
[very happy] will use the rise linear curve
equation, while the membership set p [less
happy] and p [happy] will use the equation of the
triangle curve. Membership adjusted for
normalization of assessment results of each
aspect can be seen in Table 7

Table 1. Membership Function Each Aspects of Happiness

Happiness Aspects Membership Function

Unhappy 0-25,00
Less happy 25,01-50,00
Happy 50,01-75,00
Very happy 75,01-100

The equation for each set of membership of
the urban sustainability level is:

0=x
u[Unhappy]=4(0.33 — x)/(0.33 — 0]
x =033

0 = xateu x = 0.69
(x—07/(0.33 -0}
(0.33 — x)/(0.69 — 0.33)

u[Less happy] =

0,33 < rvatoux =1

ulhappy] =q1(x —0.33)/(0.69 - 0)
(0.33 — x)/(1 — 0.33)

033 ==x
u[Very happy]=4(x — 0.337/(1 — 0.33)
r=1

Inference System (Rule base) Happiness Level

The rule base of happiness level in the urban
vilages is one of the step that is need to be
determined for the criteria based on fuzzy
analysis.

Table 2. Rule Base Criteria

Category Condition

Unhappy If none of the variable is in high and
moderate category.

Less If in maximum 2 variables are included as

happy high and low category.

Happy If in minimum three variables are in the high
level and none of the variable is in low level.

Very If none of the variable is in low level and

Happy have minimum 4 variable in high level.

Table 8 expalin about rule base for happiness
level in this study is obtained from Delphi
method, based on the opinion of the interviewe.

Defuzzification of A Village Happiness Level

The fuzzy analysis results are still in the form of
the composition of fuzzy rules whichthen will be
changed back in the form of crisp numbers so it
has the desired value. The defuzzification process
will use the centroid rule because it describes the
overall distribution of the fuzzy composition of
the factors evenly through the determination of
central point value. The result of assessment of
happiness level of Kampung Sukun and Kampung
Kebalen can be seen in Table 9 and Figure 2 for
Kampung Sukun dan Figure 4 for Kampung
Kebalen.
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Figure 2. Kampung Sukun defuzzification

Table 3. Defuzzification Result of A Village Happiness

Level
Village Defuzzification Happiness Level
values
Sukun 0.674 Happy
Kebalen 0.48 Less happy

The Correlation of Happiness Level and Village
Sustainablility

The sustainability of a development is not
only influenced by economics and physical
factors but also social factor. The development
have to be seen as one of a multidimensional
process, that involve several aspects which are
educational, economics and social aspects as a
whole. Besides the increasing of an income and
output, the development process also deals with
a series of fundamental changes to institutional,
social structures.From the result of the
calculation of happiness level using fuzzy logic,
the happiness level obtained for each villages are
Kampung Sukun 0.67 in happy category, and
Kampung Kebalen 0.48 in the less happy
category. Furthermore, the correlation between
happiness level and the sustainability level that is
obtained from the result of a study entitled
“Evaluation of Sustainability of a Village Using
Fuzzy Logic in 2016” can be seen below [6].
Kelurahan sukun is one of best pratice in
environmental management in Kota Malang
because it is included as its pilot village with

some programs of development of a village that
has been implemented starting from 2009 with
its waste-sorting program, in 2011 with the
recharge program, in 2012 the construction of a
Biopori, andthey continue to organize the village
development programs such as medicinal plants,
composter, and reading garden.As there were a
lot of programs implemented in Kampung Sukun,
the village was awarded the national level award
as pilot village. The value of its sustainability level
was not measured in the study "Sustainable
Village Evaluation Using Fuzzy Logic Approach,
2010". Figure 3 show the level of happiness
Kampung Sukun for 0.67 and supported by a
program that continues to run well, then the
level of Kampung Terapi Sukun sustainability is
considered as a high sustainability.

Pendidikan
84.63%
‘ekerjaan
66.52%

Pendapatan
94.06%

Hubungan sosial
98.68%

Tingkat
keberlanjutan
High
sustainability

Tingkat kebahagiaan
0.67
(Bahagia)

Lingkungan

996.27%

Figure 3. The Correlation of Happiness and Sustainability
Level in Kampung Sukun

Based on the calculation of happiness
according to BPS, the level of Kampung Kebalen
happiness can be seen the from various aspects
with different value of contribution which are the
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Figure 4. Kampung Kebalen defuzzification

environment that contributes 86.06%, income
80.23%, social relationships 66.15%, education
65.98% and 65.57% work.From that aspect, the
happiness level of Kampung Kebalen citizen is
0.48 which is included in the less happy category.
Apart from the level of happiness, it can be seen
the sustainability of Kampung Kebalen is 0.45 and
included in the medium sustainability category
which is  assessed from  compactness,
accessibility, density, entropy, poverty, and
community participation.

Pendidikan

635.98%

‘ekerjaan
63.57%

Pen ‘_"PZ‘“’" Tingkat kebahagiaan Tingkat
o
80.23% 0.48 keberlanjutan
(Kurang Bahagia) 0.45
Hubungan sosial

66.15%

Lingkungan
86.06%

Figure 5. The Correlation of Happiness Level and
Sustainability Level of Kampung Kebalen

From the analysis of the level of happiness and
sustainability of the village, it can be seen that
the level of happiness has a linear correlation
with the sustainability level. Figure 4 show the
happiness level of Kampung Sukun in 0.62
(medium high sustainability) while Kampung
Kebalen has the happiness level of 0.48 (less
happy) with the sustainability level of 0.45
(medium sustainability). From the previous
explanation, it can be concluded that if the
happiness have a high value, then the level of
sustainability of the village also went up because
it has a direct proportional correlation. If the

urban villagers have a high level of happiness
from the aspect of their lives, it is also expected
that the urban village also has a good level of
economic, social, and environmental
sustainability.

CONCLUSION

The happiness index set by BPS in 2014 is a
subjective indicator used to measure the level of
community welfare. Indonesia's happiness level
is seen from 10 aspects of life, namely health
condition, education and skills, occupation,
household income, security condition, social
relations, leisure time availability, house and
asset condition, environmental condition, and
family harmony. The things that can be
concluded from the research results are: The
value obtained from each of happiness aspects
based on BPS in Kampung Sukun are the health
condition is 92%, education and skill aspect is
83,65%, occupation aspect is 65,33%, household
income aspect is 93,19%, and security condition
is 93,06%, social relations is 98,68%, the
availability of leisure time is 77,79%, house and
asset condition aspect is 91,14%, environmental
condition is 96,27%, and the harmony of family
aspect is 96,63%.

The value obtained from each of the happiness
aspects based on BPS in Kampung Kebalen are
for health condition is 74,68%, education and
skill aspect is 65,98%, occupation aspect is
65,57%, household income aspect is 80,23%, and
security condition aspect is 85,81%, social
relations is 66,15%, the availability of leisure time
is 92,28%, house and asset condition aspect is
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75,06%, environmental condition is 86,06%, and
the harmony of family aspect is 97,25%.

The result of the analysis of urban village
happiness and sustainability level is that the two
have a linier correlation. It can be seen from the
happiness levelof Kampung Sukun is in the
number of 0.51 and belongs to happy category
and the level of sustainability is identified as 0.68
(medium  high  sustainability). Meanwhile,
Kampung Kebalenhas 0.48 as the number of the
happiness level that belongs to less happy
category and has asustainability level in 0.45
(medium sustainability). From those two values,
it can be concluded that the ifthe value of
happiness is high then the level of sustainability
is also goes up because they have a linier
correlation.
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