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I. Introduction 
Facility layout is an important aspect in planning and developing production facilities. A good 

layout can increase efficiency, productivity, and safety in the production process [1]. Shorter material 
movement distances or material flows can reduce the time and costs required to move materials from 
one place to another. In addition, good facility layout can improve safety by reducing the risk of work 
accidents, such as reducing the potential for collisions, falls and punctures [2]. 

Many methods or algorithms have been developed in planning and designing facility layouts. The 
Blocplan algorithm is a layout design method that can produce an efficient layout [3]. This method 
uses a heuristic algorithm to find layouts based on having the highest R-Score value. The R-Score 
value is a measure of the closeness of the relationship between facilities in the spatial layout [4]. The 
Blocplan algorithm consists of two main stages, namely the initialization stage (generating an initial 
layout) and the improvement stage (to increase the R-Score value of the initial layout) [5]. The 
working principle of the blocplan algorithm is to group facilities that are closely related. Facilities that 
have close relationships are facilities that frequently interact with each other [6]. To group facilities, 
the blocplan algorithm uses the R-Score value [7]. 

The Blocplan algorithm has been applied in various industries in Indonesia because of its 
advantages which can produce a layout that is more efficient than the initial layout. Based on this, it 
is necessary to study the use of the Blocplan algorithm in designing facility layouts in various 
industries in Indonesia. Literature review is a method that can be used to carry out research activities 
and is a popular hierarchy of evidence [8]. Literature reviews are carried out by approaching certain 
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problems using a scientific process to produce output in the form of articles intended for research or 
scientific research [9]. 

This review aims to determine the use of the Blocplan algorithm in designing facility layouts in 
various industries in Indonesia. 

II. Method 
This research uses a systematic literature review method to summarize and analyse existing 

literature regarding the use of the blocplan algorithm to design facility layouts in various industries in 
Indonesia. This research uses secondary data in the form of scientific articles published in journals 
and proceedings. The stages carried out in this research include: 

a. Article search 
Article searches were carried out using the Google Scholar article search engine with the 
keywords "blocplan algorithm for facility layout design" and other keywords related to the 
blocplan algorithm in facility layout design. Search years were limited from 2018 to 2023. 

b. Selection of articles 
Articles that were not related to the blocplan algorithm in facility layout design were then 
deleted. 

c. Article summary 
Selected articles are then summarized based on the methods used and research results 
obtained. 

d. Article grouping 
Articles are grouped by year of publication and use in the various fields or industries in which 
they are used. 

e. Article analysis 
Articles are analyzed based on year of publication and their use in the various fields or 
industries in which they are used. Apart from that, we will also briefly discuss the use of the 
Blocplan algorithm used. 

III. Results and Discussion 
This section discusses the results and discussion of data collection, data processing and data 

analysis carried out in the research. Apart from that, this section also discusses articles resulting from 
the screening stage. In the initial stage of collecting articles, researchers used the keyword "blocplan 
algorithm for facility layout design" to search for relevant articles and the search was limited to the 
years 2018 to 2023. After going through the data collection stage, 100 articles were obtained. 
However, after going through the screening stage, only 25 articles were appropriate to the research 
topic. The results of the article collection are displayed in Table 1. 

Table 1. Classification of articles based on research year, related industry, and research results 

No. Author 
and Year Industry Results 

1 Saherdian et 
all, 2020. 
[10] 

pharmaceut
ical 

The proposed layout can reduce the distance of material movement 
in each area, including the WIP area with an R-score value of 0.96, 
the inspection area with an R-score value of 0.81, and the 
packaging area with an R-score value of 0.77. 

2 Adiasa et 
all, 2023. 
[11] 

constructio
n project 

The first proposed layout was chosen because it has the highest R-
Score value, namely 0.73. The material handling movement 
distance in this layout is 80.76 meters, while the total area is 31.9 
m2. 

3 Daya et all, 
2018. [12] 

Food 
(bread) 

20 alternative layouts were produced using the Blocplan method, 
the proposed layout chosen was the 13th layout. This layout has an 
R-Score value close to 1, namely 0.90. This layout is able to save 
material movement distance by 3.79% or 11.35 meters. 
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No. Author 
and Year Industry Results 

4 Muharni et 
all, 2022. 
[13] 

Steel The warehouse facility layout designed using the Blocplan method 
has the shortest material handling movement distance, namely 
18,392 meters. 

5 Pattiapon et 
all, 2021. 
[14] 

Spring bed 
production 

The Blocplan algorithm produces material handling costs of Rp. 
51,267 with a total distance of 84.88 m. 

6 Pramesti et 
all, 2019. 
[15] 

Snack The layout chosen was the first layout with an R-score of 0.97. 
This layout is able to reduce the distance by 16.45 meters and time 
by 299.9 seconds from the initial layout. 

7 Budianto et 
all, 2021. 
[16] 

PVC The efficiency level of the Blocplan algorithm is 30%. The 
efficiency of changing the distance between departments in the 
initial layout with the proposed layout is 21%. 

8 Harahap et 
all, 2019. 
[17] 

Transforme
r production 

From the results of 20 iterations, the alternative that can be 
implemented is the 13th iteration with the highest R-Score, namely 
0.90. This layout shows a good level of efficiency with a layout 
score of 0.52. 

9 Tarigan et 
all, 2022. 
[18] 

Valve 
production 

The total material handling costs for the initial layout were IDR 
3,068,124.00 while for the new layout it was IDR 427,520.00. 

10 Sholekhah 
et all, 2022. 
[19] 

Food Three proposed floor plans were produced which were selected by 
respondents (assumed group members) and had 1 selected floor 
plan. 

11 Firdaus et 
all, 2019. 
[20] 

Food The proposed layout is more efficient than the initial layout 
because material handling costs are lower or 30% of material 
handling costs per month. 

12 Rahayu et 
all, 2020. 
[21] 

Troley 
production 

The layout chosen is layout 2 with an ADJ Score of 0.65. The ADJ 
Score value is a value close to 1 so this layout is considered the 
most optimal. 

13 Amal et all, 
2022. [22] 

Steel bar The proposed layout can save material handling costs of IDR 
439,782 per day. This savings is caused by reducing the transfer 
distance between facilities by 1305.7 meters. 

14 Ginting et 
all, 2021. 
[23] 

Corn 
milling 

The resulting alternative layout has a higher score than the initial 
layout. This higher score indicates that the alternative layout is 
more efficient and can maximize production time on the corn 
milling machine. 

15 Maulidah et 
all, 2022. 
[24] 

Feed 
processing 

The drying location and oven should be close together because 
they use the same equipment and require sunlight. The mixing, 
weighing and packing departments should be located close to the 
blending department to facilitate the production process. 

16 Ningtyas et 
all, 2021. 
[25] 

Plastic 
recycling 

The proposed layout design has a material displacement moment 
that is 23% lower than the initial layout. 

17 Kholifah et 
all, 2021 . 
[26] 

Garment The results of Rectilinear and Euclidean distance calculations in 
Blocplan show that the material transfer distance in the proposed 
layout is 30,920 meters and 26,942.5 meters. The resulting 
material handling costs average IDR 1,237,564.5. 
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No. Author 
and Year Industry Results 

18 Faiz et all, 
2022. [27] 

Robotizatio
n industry 

The first ranked proposed layout has a total displacement distance 
of 289.5 meters. This layout can save material handling costs of 
IDR 2,226,173.58. 

19 Abdurrahm
an et all, 
2021. [28] 

Coffee 
production 

20 alternative layouts were designed, then the most efficient 
alternative layout was selected based on the lowest material 
handling costs. 

20 Revadi et 
all, 2022. 
[29] 

Paper 
production 

The new layout has a distance of 30 meters between the office, 
meeting room and prayer room and the production floor. The noise 
level on the production floor is 60 dBA. 

21 Napitupulu 
et all, 2022. 
[30] 

Brick 
production 

The research results succeeded in designing a layout based on the 
Blocplan algorithm with five work areas, namely preparation, 
mixing, printing, drying and storage areas. 

22 Rozak et all, 
2021. [31] 

Food The first layout was chosen because it has the highest overall score, 
namely 0.68. This value consists of a REL-Distance value of 0.68 
and a total distance of 80 meters. 

23 Rahmadians
yah et all, 
2021. [32] 

Wood 
processing 

The second layout alternative was chosen because it has the largest 
ADJ score, namely 0.67. This value indicates that the departments 
are close to each other. 

24 Syarif et all, 
2018. [33] 

Food The total displacement moment that occurs in the layout design 
and proposed facilities is 1178 meters displacement/day. This 
shows a decrease in the total displacement moment of 4088.4 
meters displacement/day. 

25 Salsabila et 
all, 2023. 
[34] 

Convection The results of the proposed layout design process can minimize 
material movement distance by 23.8%. 

 
This article identifies several attributes contained in the literature review to provide a more 

comprehensive insight into the use of the Blocplan algorithm to design facility layouts in various 
industries in Indonesia. Articles were collected from 2018 to 2023 with specific topics related to the 
Blocplan algorithm for designing facility layouts in various industries in Indonesia. The distribution 
of articles by year and industry evaluated using the Blocplan algorithm is shown in Figure 1 and Figure 
2. 

 
Fig 1. Articles based on year of publication 

0

1

2

3

4

5

6

7

8

9

N
U

M
BE

R 
O

F 
AR

TI
CL

ES

YEARS

2018 2019 2020 2021 2022 2023



216 Jurnal Inovasi Teknologi dan Rekayasa   ISSN: 2581-1274 
 Vol. 9, No. 1, January-June 2024, pp. 216-219 

 Pamungkas et.al (Blocplan Algorithm for Facility Layout Design in Various Industry in Indonesia) 

 
 

 
Fig 2. Articles by industry using the Blocplan algorithm 
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d. Consider other factors in layout design. Apart from efficiency, layout design also needs to 
consider other factors, such as productivity, security, and comfort. Here are some other factors 
to consider in layout design: 
1. Productivity. The layout should be designed in such a way that it can increase productivity. 

This can be done by reducing material movement distance, material movement time, and 
production time. 

2. Security. The layout should be designed in a way that enhances worker safety. This can be 
done by reducing the risk of work accidents, such as impacts, falls, and punctures. 

3. Convenience. The layout must be designed in such a way that it can increase worker 
comfort. This can be done by providing a fairly spacious work space, good lighting and a 
comfortable air temperature. 

In general, layout design using the Blocplan method can produce a more efficient and optimal 
layout. However, layout design also needs to consider other factors such as productivity, security, and 
comfort in order to produce a better layout. 

IV. Conclusion 
The review results show that layout design using the Blocplan algorithm can produce a layout that 

is more efficient than the initial layout. It was found that several related industries in Indonesia can 
use the Blocplan algorithm in redesigning facility layouts, including the pharmaceutical industry, 
construction project implementation, food industry, steel or iron industry, spring bed production, PVC 
production, transformer production, valve production, production trolleys, corn milling, feed 
processing, plastic recycling, garment or convection industry, robotization industry, coffee 
production, paper production, brick production, and wood processing. 

References 
[1] K. Hadi, I. Hasanuddin, H. Husni, I. Pamungkas, F. Fitriadi, & H. T. Irawan, Perencanaan Ulang Tata 

Letak Fasilitas Produksi (Studi Kasus: UKM Pengolahan Ikan Asin Stefen Aluy-Meulaboh). Jurnal 
Optimalisasi, 6(2), 121-130, 2020. https://doi.org/10.35308/jopt.v6i2.2569. 

[2] D. Pratami, M. Iqbal, I.A. Puspita, M.R. Dermawan & R. K. F. Arief, The Development of Plant Layout 
Design Framework. Advanced Science Letters, 23(5), 4281-4286., 2017. 
https://doi.org/10.1166/asl.2017.8254. 

[3] I.A. Puspita, M. Iqbal, D. Pratami & A. Pratomo, Production facility layout design using blocplan 
algorithm. Advanced Science Letters, 23(5), 3917-3920, 2017.  https://doi.org/10.1166/asl.2017.8260. 

[4] I. Siregar, K. Syahputri & R. M. Sari, Production facility design improvement with BLOCPLAN 
algorithm. In 2020 4rd International Conference on Electrical, Telecommunication and Computer 
Engineering (ELTICOM) (pp. 40-43). IEEE. September 2020. 
https://doi.org/10.1109/ELTICOM50775.2020.9230501.  

[5] H. Imanullah, H. Heryani & A. Nugroho, Analysis of Bread Production Facilities Layout using 
BLOCPLAN Algorithm. Industria: Jurnal Teknologi dan Manajemen Agroindustri, 10(2), 172-181, 2021. 
https://doi.org/10.21776/ub.industria.2021.010.02.8. 

[6] A. Saifurrahman, Y. P. Mulyani, A. D. Akbari & A. A. I. Rozi, Production Layout Design for Modified 
Cassava Flour-Based Product. Jurnal Inotera, 8(1), 187-197, 2023. 

[7] H. T. Irawan, B. Khairijal, I. Pamungkas, T. M. A. Pandria, A. Arhami, H. Hasnita & R. Irawan, 
Perancangan Ulang Tata Letak pada Galangan Kapal Tradisional menggunakan Blocplan-90. Jurnal 
Optimalisasi, 9(2), 148-156, 2023. https://doi.org/10.35308/jopt.v9i2.8325. 

[8] I. Setiawan & H. H. Purba, A Systematic Literature Review of Key Performance Indicators (KPIs) 
Implementation. Journal of Industrial Engineering & Management Research, 1(3), 200-208, 2020. 
https://doi.org/10.7777/jiemar.v1i3.79. 

[9] I. Pamungkas, H. T. Irawan & H. Hasnita, Penggunaan Teknik Evaluasi Keandalan Mesin pada Berbagai 
Industri di Indonesia: Literature Review. VOCATECH: Vocational Education and Technology 
Journal, 5(1), 22-32, 2023. https://doi.org/10.38038/vocatech.v5i1.128. 

[10] I. Saherdian, P. P. Suryadhini & A. Oktafiani, Perancangan Tata Letak Fasilitas pada Proses Packaging 
Infus LVP untuk Minimasi Waste Transportation menggunakan Metode Algoritma 
BLOCPLAN. eProceedings of Engineering, 7(2), 2020. 



218 Jurnal Inovasi Teknologi dan Rekayasa   ISSN: 2581-1274 
 Vol. 9, No. 1, January-June 2024, pp. 218-219 

 Pamungkas et.al (Blocplan Algorithm for Facility Layout Design in Various Industry in Indonesia) 

[11] I. Adiasa & N. Hudaningsih, PERANCANGAN TATA LETAK FASILITAS GUDANG PADA PROYEK 
PEMBANGUNAN JETTY PLTMGU LOMBOK PEAKER MENGGUNAKAN METODE 
SYSTEMATIC LAYOUT PLANNING (SLP) DENGAN ALGORITMA BLOCPLAN. Jurnal 
Informatika Teknologi dan Sains (Jinteks), 5(1), 202-209, 2023. 
https://doi.org/10.51401/jinteks.v5i1.2609. 

[12] M. A. Daya, F. D. Sitania, & A. Profita, A. Perancangan Ulang (re-layout) tata letak fasilitas produksi 
dengan metode blocplan (studi kasus: ukm roti rizki, Bontang). Performa: Media Ilmiah Teknik 
Industri, 17(2), 2018. https://doi.org/10.20961/performa.17.2.29664. 

[13] F. Muharni, E. Febianti & I. R. Vahlevi, Perancangan Tata Letak Fasilitas Gudang pada Hot Strip Mill 
Menggunakan Metode Activity Relationship Chart dan Blocplan. Jurnal Teknik Industri, 8(1), 44-51, 
2022. http://dx.doi.org/10.24014/jti.v7i2.11526. 

[14] M. L. Pattiapon & N. E. Maitimu, Perancangan Ulang Tata Letak Fasilitas Produksi Dengan Menggunakan 
Metode Algoritma Blocplan Pada Pt. X. Arika, 15(2), 104-114, 2021. 
https://doi.org/10.30598/arika.2021.15.2.104.  

[15] M. Pramesti, H. S. H. Subagyo & A. Aprilia, Perencanaan Ulang Tata Letak Fasilitas Produksi Keripik 
Nangka Dan Usulan Keselamatan Kesehatan Kerja (Studi Kasus Di Umkm Duta Fruit Chips, Kabupaten 
Malang). Agrisocionomics: Jurnal Sosial Ekonomi Pertanian, 3(2), 150-164, 2019. 
https://doi.org/10.14710/agrisocionomics.v3i2.5297. 

[16] A. D. Budianto & A. S. Cahyana, Re-Layout Tata Letak Fasilitas Produksi Imitasi Pvc Dengan 
Menggunakan Metode Systematic Layout Planning Dan Blocplan. Dinamika Teknik Industri, 2021. 

[17] A. A. A. A. Harahap, Rancang Ulang Tataletak Fasilitas Dengan Metode Algoritma BLOCPLAN. 
In Talenta Conference Series: Energy and Engineering (EE) (Vol. 2, No. 3), December 2019. 
https://doi.org/10.32734/ee.v2i3.710. 

[18] E. Tarigan & S. Zetli, Evaluasi Tata Letak Fasilitas Di Pt Mbg Putra Mandiri Yogyakarta. Jurnal Rekayasa 
Sistem Industri, 7(2), 73-77, 2022. https://doi.org/10.33884/jrsi.v7i2.5524. 

[19] L. N. Sholekhah, A. R. Rahardian, D. A. P. Sari, D. Q. Huda, R. Qoiron & E. Yuliawati, PERANCANGAN 
TATA LETAK FASILITAS MENGGUNAKAN METODE BLOCPLAN “STUDI KASUS TOKO 
OLEH-OLEH SURABAYA HONEST”. Jurnal Taguchi: Jurnal Ilmiah Teknik dan Manajemen 
Industri, 2(2), 249-262, 2022. https://doi.org/10.46306/tgc.v2i2.43.  

[20] M. R. F. A. Firdaus, PERANCANGAN ULANG TATA LETAK FASILITAS PRODUKSI TAHU PADA 
UMKM MENTARI BULAN MALANG MENGGUNAKAN ALGORITMA BLOCPLAN UNTUK 
MEMINIMASI BIAYA MATERIAL HANDLING. Jurnal Ilmiah Mahasiswa FEB, 8(1), 2019. 

[21] A. A. W. Rahayu, A. I. Waluya, R. Y. Santosa, A. Jaelani, F. M. Sodik, N. Nugraha & R. Jaenudin, 
PERENCANAAN TATA LETAK FASILITAS PADA PRODUK TROLLEY. Industry Xplore, 5(2), 48-
52, 2020. https://doi.org/10.36805/teknikindustri.v5i2.1121. 

[22] M. I. Amal & N. A. Mahbubah, Optimalisasi Fasilitas Produksi Dengan Metode Multi-Objective Function 
Dan Simulasi Arena Berdasarkan ARC dan Algoritma Blocplan. Jurnal Teknik Industri, 8(2), 2022. 
http://dx.doi.org/10.24014/jti.v8i2.19935. 

[23] A. R. M. Ginting & A. C. Sembiring, Perancangan Ulang Tata Letak Fasilitas Mesin Giling Jagung 
Menggunakan Metode Algoritma BLOCPLAN, 2021. https://doi.org/10.34012/juritiprima.v4i2.1724. 

[24] M. Maulidah, P. Anggela & I. Sujana, Redesign Tata Letak Fasilitas Menggunakan Metode Activity 
Relationship Chart dan Algoritma Blocplan pada Pabrik XYZ. Jurnal TIN Universitas Tanjungpura, 6(2), 
2022. 

[25] D. R. Ningtyas & M. W. Soerijayudha, Perancangan Ulang Tata Letak Fasilitas pada PT. Kharisma Plastik 
Indo. Jurnal Rekayasa dan Optimasi Sistem Industri, 3(1), 32-39, 2021. 

[26] U. Kholifah, Perancangan Ulang Tata Letak Fasilitas Produksi dengan Metode Systematic Layout 
Planning dan BLOCPLAN untuk Meminimasi Biaya Material Handling pada UD. Sofi Garmen. Journal 
of Research and Technology, 7(2), 151-162, 2021. 

[27] N. M. Faiz, A. Sugiyono & B. D. Bernadhi, Usulan Perbaikan Tata Letak Fasilitas PT. Promanufacture 
Indonesia Menggunakan Aplikasi Blocplan. Prosiding Konstelasi Ilmiah Mahasiswa Unissula (KIMU) 
Klaster Engineering, 2022. 

[28] M. M. Abdurrahman, R. Kastaman & T. Pudjianto, Rancang Ulang Tata Letak Fasilitas Produksi untuk 
Efisiensi Produksi Kopi di PT Sinar Mayang Lestari Menggunakan Metode Systematic Layout Planning 
dan Software Blocplan. Agrikultura, 32(2), 146-157, 2021. 
https://doi.org/10.24198/agrikultura.v32i2.33610. 

[29] C. E. Revadi & R. E. Simanjuntak, Perancangan Ulang Layout Departemen Paper Machine Menggunakan 
Algoritma Blocplan Untuk Mengatasi Kebisingan. In Talenta Conference Series: Energy and Engineering 
(EE) (Vol. 5, No. 2, pp. 388-394), December 2022. https://doi.org/10.32734/ee.v5i2.1595. 



ISSN: 2581-1274 Jurnal Inovasi Teknologi dan Rekayasa   219 
 Vol. 9, No. 1, January-June 2024, pp. 219-219 

 Pamungkas et.al (Blocplan Algorithm for Facility Layout Design in Various Industry in Indonesia) 

[30] J. Napitupulu & A. Sumantika, PERANCANGAN ULANG TATA LETAK FASILITAS PRODUKSI DI 
PT XYZ. Computer and Science Industrial Engineering (COMASIE), 7(7), 138-147, 2022. 

[31] A. Rozak, G. S. Raharjo & N. Agung, Penerapan ARC dan ARD untuk Membuat Rancangan Layout 
Fasilitas pada Pabrik Kerupuk Menggunakan BLOCPLAN Di CV Arto Moro. Bulletin of Applied 
Industrial Engineering Theory, 2(2), 2021. 

[32] K. K. Rahmadiansyah & A. Susanty, Perbaikan Tata Letak Fasilitas Produksi Pabrik Kayu Barecore CV 
Cipta Usaha Mandiri dengan Metode Blocplan, 2021. 

[33] A. A. Syarif & R. O. Bedros, Rancangan Ulang Tata Letak Pabrik Dengan Menggunakan Blocplan (Studi 
Kasus Di Ud. Roti Jamal). JUITECH: Jurnal Ilmiah Fakultas Teknik Universitas Quality, 1(2), 2018. 
http://dx.doi.org/10.36764/ju.v1i2.60. 

[34] R. Salsabila, P. P. Suryadhini, & E. M. D. Prasetio, Perancangan Usulan Perbaikan Tata Letak Fasilitas 
Area Produksi Konveksi CV. XYZ untuk Meminimalkan Jarak Perpindahan Bahan dengan Menggunakan 
Algortima Blocplan. eProceedings of Engineering, 10(3), 2023. 

 


