Journal of Architectural Research and Education Vol 3 (No.1), 2021

Journal of Architectural Research

and Education

Vol. 3 (1) 31-43

@Nurrahman, Permana, Susanti. 2021
DOI: 10.17509/jare.v3i1.23870

Implementation of The Smart Building Concept in Parahyangan
Office Rental Space and Apartment Design

Hafiz Nurrahman?, Asep Yudi Permana?, Indah Susanti®

1.23 Architecture Study Program, Universitas Pendidikan Indonesia, Bandung, Indonesia

Corresponding author: hafiz@gmail.com ; yudi.permana@upi.edu ; indahsusanti@upi.edu

Article History:
Received: 1 April Revised: 2 September Accepted: 14 April Available online: 15 Mei
2020 2020 2021 2021

Abstract - The design of Parahyangan Office Rental Space and Apartment is intended to create
offices and residential areas that accommodate business and residential functions with the concept
of smart building applied to various aspects of architectural design. Parahyangan Office Rental
Space and Apartment is the offices and residential areas that accommodate the needs of
community in Kota Baru Parahyangan, not only in business activities but also in residence. In this
area, the offices become a place for business and economic activities for the people of Kota Baru
Parahyangan and its surroundings. Moreover, the offices also become the biggest business center
and office center in Kota Baru Parahyangan and/or Bandung Regency and its surroundings.
Meanwhile, the residential areas are the place for the emergence of vertical residential needs in
Kota Baru Parahyangan. The Smart building concept is chosen because of the need for efficiency
in activities. Living in urban areas requires a high level of mobility and movement, which can be
supported using the smart building concept. The system of buildings, in which the occupants live
and do their activities, can be set through the intelligent building, so that residents can allocate their
time and energy to other things. Smart building can also generate comfortable, productive, and
simpler life for residents of the building

Keywords: Smart Building, Office, Residence

Introduction

Kota Baru Parahyangan (KBP) is the first city-scale residential project in Bandung Raya, as
the satellite city. The vision of KBP is to become an independent city which can accommodate all
urban facilities and functions. KBP is aimed to form a new community to break the population
needs of Bandung and its surroundings. KBP is allocated in accordance with the planned
development of the Padalarang city spatial plan (RTRW) and detailed plan for city spatial planning
(RDTRK). This is located in areas of West Bandung Regency which is developed as an area of
trading-service center. It is also in the area of the local-activity center, the Padalarang Economic
Strategic area, which is directly connected to the national highway. This area is not a disaster-
prone area, and is an allotment area for the development of an independent settlement in West
Bandung Regency (Central Bureau of Statistics of West Bandung Regency, 2018).

Kota Baru Parahyangan is planned to be able to accommodate more than 100,000 people.
Kota Baru Parahyangan is located in two subdistricts: Padalarang Subdistrict which consists of
Kertamulya Village, Kertajaya Village, and Cipeundeuy Village, and Saguling Subdistrict which
consists of Bojonghaleuang Village and Cikande Village. Based on the data of the Central Bureau
of Statistics (BPS) of West Bandung Regency Government in 2017 and Kota Baru Parahyangan
Town Management in 2018, the followings are socio-economic conditions in the two subdistricts
and Kota Baru Parahyangan.
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Table 1. Socio Economic Conditions in Five Urban Villages and Kota Baru Parahyangan

Indicator Information
Trade Enterpreneur 2374 People
Industrial Enterpreneur 1157 People
Livelihood (P::)\/I:LS%};?Cnet/rlndonesian Army/Indonesian 1820 People
Bank Worker 395 People
Retired 729 People

Keluarga Sejahtera plus (KS+)

10.292

The rate of population growth in West Bandung Regency

1,97% (The highest in
Bandung Raya)

House Prices in Kota Baru Parahyangan

The Smallest type: Tatar
Wangsakerta which costs
1,2 billions

The biggest type: Bandoeng
Tempe Doeloe which costs 9
billions

Source: Central Bureau of Statistics & Kota Baru Parahyangan Town Management, 2018

The increase of the needs for business space in Kota Baru Parahyangan is one of the backgrounds
for the growth of office activities, especially offices rental space.

Table 2. Data on the Numbers of Businesses in West Bandung Regency

Types of Business Numbers of Business

2016 2017 2018
Manufacturing 178 163 163
Insurance 424 533 620
Advertising 1124 1432 1662
Finance 831 907 1132
Trade Association 634 630 732
Publishing 612 708 676
Banking 553 610 617
Accountant 346 342 367
Consultant 934 1125 1233
Numbers of Business 5636 6450 7202

Source: Central Bureau of Statistics of Kabupaten Bandung Barat, 2018

Based on data from the Central Bureau of Statistics of West Bandung Regency in 2018, the
number of businesses in various fields is able to experience growth of more than 20% annually.
The business of advertising, finance, and consultants becomes a type of business that experiences
rapid increases in terms of quantity every year (Permana et al., 2019). Basically, the business
begins with a start-up (beginner) business which later develops into a well-known business in its
field. Not all businesses have their own offices. Thus, they rent the offices as the impact of their
needs on office spaces. Start-up (beginner) business is a business which is still in the development
stage and usually uses internet as the publication media facilitating the promotion of its services. In
2020, this potential business is predicted to be increasing, so that it requires sufficient office
spaces(Central Bureau of Statistics of West Bandung Regency, 2018).

32 | Nurrahman, Permana, Susanti



Journal of Architectural Research and Education Vol 3 (No.1), 2021

Kota Baru Parahyangan Bangun Apartemen Rp 350

Jutaan

Figure 1. Apartment Building in Kota Baru Parahyangan which Costs 350 Million Rupiahs
Source: Lamuji, 2017

The developer of Kota Baru Parahyangan, Belaputra Intiland Inc., decides to build apartment
buildings which cost 350 Million Rupiahs (Widiattmanti, 2015)(Yuswohady, 2012), along with the
property market needs grew in Kota Baru Parahyangan. It is stated that the sale of the residential
housing in Kota Baru Parahyangan increases by 20% every year, and in 2027, the housing of
horizontal scale in the cluster coverage will be totally sold. Therefore, the construction of vertical
scale housing becomes the developer solution of Kota Baru Parahyangan in fulfilling the future
housing needs (Central Bureau of Statistics of West Bandung Regency, 2018).
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Figure 2. Graph of Demand for West Java Offices Rental Space on 2016-2018
Source: Bank of Indonesia, 2018

Office rental spaces (Fachrial, 2010)(Gove & Merriam-Webster, 1986) and apartments
(Stegmeier, 2008)(Lubis, 2008) are buildings that can be built in cities with high economic-growth
rates(Sepang et al., 2016). One of the centers of economic development is Padalarang, West
Bandung Regency. The construction of the commercial buildings (Goble, 1985) is also related to
the efficiency of building performance and the influence of buildings on the surrounding
environment. Thus, the application of the smart building concept in the design of Parahyangan
Office Rental Space (Travor Hanekamp, 2013)(Fachrial, 2010) and Apartment is sought to improve
design efficiency(Sukarno et al., 2015)(Hariyono, 2014)(Budiharjo, 2009)(Pedoman Teknis
Pembangunan Rumah Susun Sederhana Bertingkat Tinggi, 2007).

Literature Review
A. Smart Building

Smart Building is a building that has the ability of intelligent building and integrated green
building (Rahadian & Sulistiawan, 2019)(Goldsmith, 1984). Intelligent building is related to the
building capabilities to manage and control the operation of automated and integrated electronic
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infrastructure, including the availability of ICT services, such as telecommunications, internet, Pay
TV, and other services. Furthermore, the addition of Building Energy Management System
(BEMS), an application of the value-added building to control the energy consumption of the
building(Permana, 2012), will facilitate an intelligent building to become green building (GBCI,
2010)(Marlina, 2008)(Pedoman Persyaratan Teknis Bangunan Gedung, 2006).

B. IP (Internet Protocol)

The application of single internet protocol (IP) network in a region will make management
more effective, responsive to potential risks, easily controlled, and able save costs. Additional
advantage which can be obtained from the application of convergent IP networks is the ability to
provide IP-based services, such as IP Phone, IPTV, Broadband Internet, etc. for tenants. This will
provide additional revenue for building integration(GBCI, 2010)(Stegmeier, 2008).

C. FFTH (Fiber to The Home) GPON

FTTH GPON is an optical fiber network which functions as the single platform network for
buildings. FTTH GPON will deliver all services, such as telephone, internet, and TV/video services
within the region. This optical fiber network can also be used for building control and management
applications, namely BAS, CCTV, Access Control, BEMS, IBMS, etc. in the integrated areas. The
FTTH technology can significantly save costs, reduce operational costs, and provide better service
to customers (GBCI, 2010)(Kleissl & Agarwal, 2010).

D. BAS (Building Automation System)

Building automation system (BAS) is programmed, computerized, intelligent-network
electronic equipment that monitors and controls systems in a building. BAS-based computer
controls are used to coordinate, organize, and optimize subsystem controls in buildings, such as
security, fire or safety, elevators, etc (GBCI, 2010)(Stegmeier, 2008).

The process of controlling and monitoring equipment can be done automatically in real time.
With BAS, building management is more effective, responsive to potential risks, easily controlled
and able save costs.

E. BEMS (Building Energy Management Systems)

The Building Energy Management System (Permana, Akbardin, et al., 2020) is a
simultaneous fulfillment of Intelligent Building and Green Building. The BEMS will increase the
efficiency of use and cost of building energy expenditure towards Green Building (Hariyono,
2014)(GBCI, 2010)(Chiara et al., 2001)

Energy Management System includes:

1. Portal Management
2. Control

3. Meter Data Manager
4. Analyzing Service

5. Tenant Management

The BEMS connects building systems such as lighting, HVAC (heating, ventilation, and air-
conditioning), and factory equipment to create a single, centralized platform for managing the
energy consumption of building(Wahyudi, 2019). It can also be used to control some functions on
several sites/locations(Machdi, 2019). The BEMS provides measurement (Permana, Akbardin, et
al., 2020), sub-measurement, and monitoring functions that collect energy data which enable the
managers of buildings and facilities to obtain detailed insights regarding the energy use of their
buildings (Hariyono, 2014)(Kleissl and Agarwal, 2010)(GBCI, 2010).

Design Review
A. Site

The site is located in the commercial zone of Kota Baru Parahyangan (Town Center), Jl.
Gelap Nyawang, Jl. Bujang Manik Blok 3A, Cipendeuy Village, Padalarang Sub-district, West
Bandung Regency.
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* lokasi : Zona komersial Kota
Baru Parahyangan (Town City), ‘
JI. Parahyangan Raya, JI. Gelap
Nyawang, JI. Bujang Manik B.
3A

Kel. Cipendeuy

Kec. Padalarang .

Kab. Bandug Barat

*  LuasTapak 141316 m2

* KDB :30%

Figure 3. Determination of Site based on the Area Coverage

* KB 164
Source: Author, 2019

*  KDH :70%

B. Physical Condition of the Site
B.1 Existing Condition

The site specified has existing condition in the form of 41,316 m2 empty land, at the contour
elevation of +666 MASL to +656 MASL. The north side of the site is directly related to Jl.
Parahyangan Raya, and the east side of the site is directly connected to JI. Gelap Nyawang.

Source: Author, 2019.

B.2 Accessibility

The site is close to the main access of Padalarang-Cileunyi toll road with two accesses into
the site, from Bandung and Jakarta. From the exit of the toll road, the site can be accessed within a
distance of about 5 km. Besides, there is an alternative route to the site via Jl. Stasiun Padalarang,
in which the line plays role as railway to the site. The distance to the site from Jl. Stasiun
Padalarang is about 4.5 km.

Figure 5. The Accessibility of the Site
Source: Author, 2019

B.3 Site Potentials

The site has the potential as land. Its contour has 80% of slope at 7° and 20% of slop at 15°
on the east side of the site. For this reason, the construction of the Parahyangan Office Rental
Space and Apartment will be set at the same level of the land elevation, considering the elevation
based on the space requirements.
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Figure 6. Site Potentials
Source: Author, 2019

b.4 City Infrastructure
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Figure 7. Infrastructure of Kota Baru Parahyangan
Source: Author, 2019
The site which is located in Kota Baru Parahyangan has city infrastructure related to
commercial, health, educational, cultural, and social needs. In addition to large-scale housing
development, Kota Baru Parahyangan provides an ease in accessing the city facilities. This is
supported with JI. Parahyangan Raya as the main access to the City area.

B.5 Development Regulations

Related to the detailed plan for city spatial planning (RDTRK) of West Bandung Regency in
2015-2031, the development regulations to support the construction of the Parahyangan Office
Rental Space and Apartment is based on 30% of the Building Base Coefficient (BBC), 6.4 of the
Building Floor Coefficient (BFC) with a total floor calculation of 21 floors maximum, 70% of the
Green Base Coefficient (GBC), and the regulation for determining the function of land as a
commercial area. This regulation is determined by the Town Management, based on the decision
of the Spatial Planning of West Bandung Regency in 2014.
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Figure 8. Site of Kota Baru Parahyangan and the Regulations
Source: Author, 2019
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Results
A. Concept of Form Design

The shape of the building is derived from the consideration of the site form and the prevailing
regional regulations (BBC, BFC, and GBC). At the final stage, building grouping which is based on
its functions is carried out. The grouping consists of office rental tower, apartments, and other
supporting facilities by considering the maximum BFC which does not exceed 21 floors.

Figure 9. Atmosphere Perspective
Source: Author, 2019

B. Concept of Site Design
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Figure 10. Horizontal Zoning of Parahyangan Office Rental Space and Apartment
Source: Author, 2019
Horizontal zoning is performed based on the land-area grouping of space function
requirements on sites (Permana, et al., 2020). This consists of public, private, semi-public, and
service zoning. Then, the application of the zoning into a site plan is carried out by considering the
layout of the space needed as follows:
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Figure 11. The Application of Horizontal Zoning on the Site Plan
Source: Author, 2019
Vertical zoning is done based on the land-area grouping of space function requirements.
This is related to the division of floors consisting of public, private, semi-public, and service zoning.
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Figure 12. Vertical Zoning of Parahyangan Office Rental Space and Apartment
Source: Author, 2019
Later on, the implementation of the zoning is carried out in the space requirements of each
floor in the building. In this process, the layout of the space needed is taken into account as

follows,

< BASEMENT 2 APANTEMEN >
< mASTMENT 1 ApaRTEMEN > TASMENT KANTOR >
QAT G S i X GO, KANTOR M mamming S TAMAN TEMATIK b4 PIAZA M ommw >

ATPIKAL )< KANTOR LT GANALTIPKAL >

CAPARTEVEN (1B TPRAL )< KANTOR LT GENAPTPIKAL

Figure 13. The Application of the Vertical Zoning to Part of Site Plan
Source: Author, 2019
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C. Concept of Structural Design
The structure which is built uses skeletal system, with the mixture of steel construction and
reinforced concrete. Meanwhile, the foundation used is the pile foundation. The description of the
structure system is illustrated in the following figure:
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Figure 14. Isometry of Building-Structural Systems in the Design
Source: Author, 2019

D. Concept of Smart Building
D.1 Internet Protocol Room

The internet protocol room is set for the Parahyangan Office Rental Space and Apartment
building in one of the building parts (Travor Hanekamp, 2013)(Stegmeier, 2008). Optimally(Aji,
2016)(Chandra et al., 2015), this room is placed at basement 1 area which is the location of the
Internet Protocol Core. This place becomes the control room and building-system control room
which is related to the BAS (Building Automation System) system or the overall utility of the
building (Sukarno et al., 2015).

(@ INTERNET PROTOCOL ROOM

|
|~ -~
=

Figure 15.‘i‘sometry of Building-Structural Systems in the Design
Source: Author, 2019
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D.2 Fiber to The Home

The Parahyangan Office Rental Space and Apartment system will deliver all services within
the area. This process is integrated through internet-protocol core systems, so that it can save
costs, reduce operational costs, and provide better service to users(GBCI, 2010).

Consumer FibreFlow Blowing equipment
g Lead-in Point
FIBRE-TO-THE-HOME 1 ~ = |
DIRECT BURIALAND C s
AERIAL METHODS . i

’ . ,*’: Cabinet
, Q .f »

Tube Distribution
Closure ~

»
Cabinet
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>

¢ > \ specified equipment
/ B

Fnbre; '

products

24-way tube

bundles Fibreflow Aerial Closure

Figure 16. Isometry of Building-Structural Systems in the Design
Source: Kleissl and Agarwal, 2010

D.3 Building Automation System

Movable barrier and movable facades are architectural components in building that use the
BAS systems. In addition, this system is also applied to every building opening and building

utilities. This BAS system is controlled through one internet-protocol core of Integrated Building
Management System.

a. Movable Barriei

—

~ B. Movable Facades

Figure 17. Isometry of Building-Structural Systems in the Design
Source: Author, 2019
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D.4 Building Management Energy System

Building Energy Management Systems (BEMS) in Parahyangan Office Rental Space and
Apartment uses a computer-based system that controls, monitors, measures, and optimizes
technical development services and energy consumption of devices used by buildings.

Figure 18. Isometry of Building-Structural Systems in the Design
Source: Author, 2019

Conclusion

Smart building is an integrated building-technology system related to the construction and
operational efficiency as well as improvement on building-management functions for residents.
Intelligent building and the building energy management system are part of smart building which
will provide energy control and savings in building costs because the integration of the control
system is tighter on the internet protocol as the core of the smart building system. The smart
building which is the part of the green building is very supportive and influences the condition of the
HVAC (heating, ventilation, and air-conditioning) building to be more efficient. The concept of smart
building is applied to support the design of Parahyangan Office Rental Space and Apartment
buildings to deliver multi-services (voice, video, data, picture, building automation, and
management systems) in an integrated network. An IP-based integrated network allows an
integrated building management system to be implemented. This makes Kota Baru Parahyangan
an area that applies modern technology. This high-rise-type building is one way to increase the
housing value.

Reference

Aji, R. (2016). DIGITALISASI, ERA TANTANGAN MEDIA (Analisis Kritis Kesiapan Fakultas
Dakwah Dan Komunikasi Menyongsong Era Digital). Islamic Communication Journal, 1(1),
43-54. https://doi.org/10.21580/icj.2016.1.1.1245

Bank of Indonesia. (2018, April). Graph of Demand for West Java Offices Rental Space on 2016-
2018. Bank of Indonesia.

Budiharjo, E. (2009). Percikan Pemikiran Para “Begawan” Arsitek Indonesia Menghadapi Era
Globalisasi. PT. Alumni.

Central Bureau of Statistics of West Bandung Regency. (2018). Statistical data for 2018. Central
Bureau of Statistics of West Bandung Regency.

Chandra, D. O., Hubeis, A. V. S., & Sukandar, D. (2015). Kepuasan Kerja Generasi X Dan
Generasi Y Terhadap Komitmen Kerja Di Bank Mandiri Palembang. Jurnal Aplikasi Bisnis

Nurrahman, Permana, Susanti | 41



Journal of Architectural Research and Education Vol 3 (No.1), 2021

Dan Manajemen, 3(1), 12—-22. https://doi.org/10.17358/jabm.3.1.12

Chiara, J. De, Panero, J., & Zelnik, M. (2001). Time-Saver Standars for Interior Design and Space
Planning (Second). McGraw-Hill.

Fachrial, N. F. H. (2010). Mewujudkan Perkantoran yang Ramah Lingkungan Berkonsepkan "Eco
Office” di Provinsi DKI Jakarta sebagai Upaya Peningkatan Keterbatasan Daya Dukung
Lingkungan. In Pascasarjana Universitas Negeri Jakarta. Universitas Negeri Jakarta.

GBCI. (2010). GREENSHIP New Building Version 1.0 (Issue Juni). GREEN BUILDING COUNCIL
INDONESIA.

Goble, F. F. (1985). Mazhab Ketiga: Psikologi Humanistik Abraham Maslow (terjemahan).
Kanisius.

Goldsmith, S. (1984). Designing for the disabled. RIBA Pub.

Gove, P. B., & Merriam-Webster. (1986). Webster’s third new international dictionary of the English
language unabridged. In Webster’s third new international dictionary of the English language
unabridged (Third, p. 215). Springfield, MA, U.S.A. : Merriam-Webster Inc.
https://www.worldcat.org/title/websters-third-new-international-dictionary-of-the-english-
language-unabridged/oclc/13005588

Hariyono, P. (2014). Arsitektur Humanistik Menurut Teori Maslow. Proseding Seminar Nasional
Sains Dan Teknologi, 26—31. Hariyono

Kleissl, J., & Agarwal, Y. (2010). Cyber-physical energy systems: Focus on smart buildings.
Proceedings - Design Automation Conference, June, 749-754.
https://doi.org/10.1145/1837274.1837464

Lamuiji. (2017). Apartment Building in Kota Baru Parahyangan which Costs 350 Million Rupiahs.
Lamuiji.Co.ld. https://www.lamudi.co.id/about-us/

Lubis, H. A. K. . (2008). Kajian Aksesibilitas Difabel pada Ruang Publik Kota: studi kasus
Lapangan Merdeka [Universitas Sumatera Utara, Medan].
https://123dok.com/document/lg5wxv7q-kajian-aksesibilitas-difabel-ruang-publik-studi-
lapangan-merdeka.html

Machdi, A. M. (2019). Building Information Modeling Concept And Its Application in Building
Renovation Stage In Term Of Time Efficiency. Journal of Architectural Research and
Education, 1(2), 123. https://doi.org/10.17509/jare.v1i2.22303

Marlina, E. (2008). Panduan Perancangan Bangunan Komersial. Andi Offset.

Pedoman Persyaratan Teknis Bangunan Gedung, Pedoman Persyaratan Teknis Bangunan
Gedung 5 (2006). file:///C:/Users/USER/Dropbox/My PC (DESKTOP-
1945GIC)/Downloads/PerMenPU29-2006.pdf

Pedoman Teknis Pembangunan Rumah Susun Sederhana Bertingkat Tinggi, Peraturan Meteri
Pekerjaan Umum Nomor: 05/PRT/M/2007 (2007).
http://addyarchy07.blogspot.com/2011/06/perencanaan-rumah-susun-
masyarakat.html#ixzz44Qwypga

Permana, A. Y. (2012). Eco-architecture Sebagai Konsep Urban Development di Kawasan Slums
dan Squatters Kota Bandung. September, 1-11.

Permana, A. Y., Akbardin, J., Permana, A. F. S., & Nurrahman, H. (2020). The concept of optimal
workplace in providing a great experience to improve work professionalism in the interior
design of pln Corporate university, Ragunan, Jakarta. International Journal of Advanced
Science and Technology, 29(7), 3238—-3254.
http://sersc.org/journals/index.php/IJAST/article/view/18953

Permana, A. Y., Permana, A. F. S., & Andriyana, D. (2020). KONFIGURASI RUANG
BERDASARKAN KUALITAS KONEKTIVITAS RUANGAN DALAM PERANCANGAN
KANTOR : SPACE SYNTAX ANALYSIS. Jurnal Arsitektur Zonasi, 3(2), 155-170.
https://ejournal.upi.edu/index.php/jaz/article/view/25893

Permana, A. Y., Susanti, I., Indra, N., Dewi, K., & Wijaya, K. (2019). MORPHOLOGY OF URBAN
SPACE : in densely populated of Bandung City. Journal of Architectural Researh and
Education, 1(1), 18-35. https://doi.org/10.17509/jare.v1i1.15586

Rahadian, E. Y., & Sulistiawan, A. P. (2019). The Evaluation of Thermal Comfort using a BIM-
based Thermal Bridge Simulation. Journal of Architectural Researh and Education, 1(2), 129—
138. https://doi.org/10.17509/jare.v1i2.22304

Sepang, R. B., Mastutie, F., & Tarore, R. C. (2016). Pengaruh Kegiatan Komersial Terhadap
Kinerja Jalan (Studi Kasus Koridor Jalan Yos Sudarso, Paal Dua). Spasial, 3(2), 104-109.

Stegmeier, D. (2008). Innovations in Office Design: The Critical Influence Approach to Effective
Work Environments. Wiley.

42 | Nurrahman, Permana, Susanti



Journal of Architectural Research and Education Vol 3 (No.1), 2021

Sukarno, Ekaputra, Y. D., & Sasmito, A. (2015). Perancangan Rental Office ( Cimb Tower ) Di
Semarang. Journal of Architecture, 1(28), 1-18.
https://jurnal.unpand.ac.id/index.php/AS/article/view/227

Travor Hanekamp. (2013). Meeting Room Design Guide: Vol. April.

Wahyudi, W. (2019). The Use of Plumbing Tools Saving Water With Efforts to Save Clean Water
With Application of Green Building Concept at Menara Cibinong Apartment. Journal of
Architectural Research and Education, 1(2), 157. https://doi.org/10.17509/jare.v1i2.22307

Widiattmanti, H. (2015). Penghasilan Kelas Menengah Naik = Potensi Pajak?. from:

http://www.bppk.kemenkeu.go.id/publikasi/artikel/167 -artikel-pajak/21014-penghasilan-kelas-
menengah-naik-potensi-pajak

Yuswohady (2012). Siapa Kelas Menengah?. from: http://www.yuswohady.com/2012/11/26/siapa-

kelas-menengah/

Nurrahman, Permana, Susanti | 43


http://www.bppk.kemenkeu.go.id/publikasi/artikel/167-artikel-pajak/21014-penghasilan-kelas-menengah-naik-potensi-pajak
http://www.bppk.kemenkeu.go.id/publikasi/artikel/167-artikel-pajak/21014-penghasilan-kelas-menengah-naik-potensi-pajak
http://www.yuswohady.com/2012/11/26/siapa-kelas-menengah/
http://www.yuswohady.com/2012/11/26/siapa-kelas-menengah/

