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 Abstract 

Workplace design is an essential process for the manufacturing industry to realize a low manufacturing 

cost with high productivity and competitive advantage, as well as high employee performance and 

well-being. Although research on workplace design in the Indonesian manufacturing industry began 

more than 20 years ago, workplace conditions in the manufacturing industry, especially in small and 

medium-sized enterprises (SMEs) in Indonesia, have remained subpar, with high material handling 

costs. This review article aims to evaluate recent research on workplace design in the Indonesian man-

ufacturing SMEs and explore possible directions for further research. The results of this review indi-

cate that the research on workplace design in Indonesian manufacturing SMEs is mostly focused on 

the department area (micro-level), using systematic layout planning methods to improve material han-

dling activities. Even though environmental conditions are unfavorable with low levels of occupational 

safety and health, research that consider these two in the process of designing workplace in Indonesian 

manufacturing SMEs is still limited. This review also shows the possibility of developing an integrated 

workplace design by involving environmental ergonomics and occupational safety and health in man-

ufacturing SMEs.  
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1. Introduction 

The design of workplaces in many countries, particularly 

developing ones like Indonesia, is often substandard, contrib-

uting to various work environment problems (Abeid, 2015; 

Shamusideen and Ukpomwan, 2014). According to Abeid 

(2015), these work environment issues are a major contributor 

to poor employee performance and health problems. Improper 

workplace design in developing countries is one of the factors 

that cause workplace hazards, poor worker’s health, injuries, 

and disabilities, reduce worker productivity, and increase 

costs (Shamusideen and Ukpomwan, 2014).  

Over the past few decades, extensive research has been con-

ducted on the design of industrial manufacturing workplaces. 

This research has yielded a variety of theories, methods, and 

tools for creating effective and efficient workplaces. 

Workplace design influences job satisfaction and motiva-

tion (Baleshzar and Tabbodi, 2019). The workplace can have 

a direct and measurable impact on overall organizational per-

formance and productivity if properly configured and de-

signed (Teicholz, 2004). Improper workplace design can re-

sult in physical fatigue and discomfort, thus reducing work 

quality and extending task completion times (Abdous et al., 

2018).  

Workplace design encompasses the arrangement, dimen-

sions, and positioning of various physical components within 

a workspace that surrounds one or more individuals (Marma-

ras and Nathanael, 2012). Mufti et al. (2019) stated that the 

design of a safe and comfortable workplace is related to the 

regulation of all matters related to the workstation, including 

equipment, the environment, and the layout of facilities, to 

avoid injuries and other adverse effects due to work to increase 

productivity. 

The primary objective of workplace design is to establish a 

conducive and comfortable working environment by eliminat-

ing physical impediments that hinder employee mobility and 

comfort (Akbilek, 2018). According to Czaja and Nair (2006), 

the main concern of designing a workplace is to ensure that 

the work environment can support workers’ performance and 
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activities and enable workers to carry out their work in an ef-

ficient, comfortable and safe manner.  

In reality, the practical experience of designing workplaces 

in industries in several countries shows contradicting results 

(Launis et al., 1996). According to Santos' (2012) findings, 

over one-third of workplace designs require significant modi-

fications within the first year of implementation.  

Research on workplace design in the Indonesian manufac-

turing industry was first published online by San and Wahjudi 

(2000) who investigated the design of the layout of production 

facilities in the bag-producing industry to minimize material 

handling distance. Although research on workplace design has 

been performed for the past twenty years, Indonesia’s manu-

facturing industry, especially small and medium-sized enter-

prises (SMEs), still faces high costs of material handling due 

to poor facility design (Setiyawan et al., 2017). Workplace 

conditions in Indonesia’s manufacturing SMEs are also far 

from optimal (Hermawati et al., 2014). Moreover, occupa-

tional safety and health in Indonesian SMEs are in poor con-

dition, incurring high rates of occupational accidents and dis-

eases (ILO, 2014). 

In this study, the term “industrial manufacturing workplace” 

refers to all types of workplaces used to perform production 

process activities in the manufacturing industry, including the 

processes at sub-micro-level (workstation area), micro-level 

(department area), and macro-level (factory area) according to 

Lee et al. (1997). Industrial manufacturing places have been 

described not only as “workplaces,” but also as “workstations” 

(Ben-Gal and Bukchin, 2002), “workspaces” (Corlett and 

Clark, 2009), “assembly lines” (Deros et al., 2011), “produc-

tion lines” (Castellone et al., 2017), “production rooms” 

(Mufti et al., 2019), or “shop floors” (Sanjog et al., 2019). 

SMEs in Indonesia face the challenge of increasing produc-

tivity while improving occupational safety and health and 

working conditions (ILO, 2014). A safe and healthy work-

place is one of the prerequisites for increasing company 

productivity (ILO, 2013), obtained through workplace design 

(Fulder et al., 2005). 

The remaining problems mentioned above suggest that 

workplace design in Indonesia’s manufacturing SMEs has not 

been sufficiently addressed. Therefore, workplace design that 

has been carried out in Indonesia’s manufacturing SMEs 

needs to be explored and analyzed to determine actions that 

can be taken to improve the workplace design process in the 

future. 

This paper is intended to review workplace design research 

in the Indonesian manufacturing SMEs over the past two dec-

ades (2000–2022) and explore possible developments for fu-

ture research. Ultimately, it will assist the development of an 

appropriate framework and standards for the workplace design 

process of manufacturing SMEs in Indonesia. 

To the best of the authors’ knowledge, this is the first review 

of workplace design for the manufacturing SMEs, particularly 

in developing countries. Although there have been several pre-

vious reviews like those conducted by Ben-Gal and Bukchin 

(2002) and Muralidaran et al. (2017), they only looked at 

workplace design in the workstation area. 

In this review article, the methods and approaches for iden-

tifying and analyzing study results from the literature are first 

explained. Subsequently, the results of the review and analysis 

are detailed. In the final section, a discussion is presented on 

the problems and phenomena observed in the reviewed stud-

ies, with a prospective outlook on future developments to en-

hance workplace design within small and medium manufac-

turing enterprises. This is aimed at achieving a safer, more 

comfortable, and more productive workplace. While the scope 

of this article is confined to research articles pertinent to work-

places in Indonesia, the findings are posited to have applica-

bility to other developing countries. 

2. Materials and methods 

This study is intended to review and analyze the develop-

ment of research on workplace design in the Indonesian man-

ufacturing SMEs based on previous research results. For this 

purpose, considering that research on workplace design in In-

donesia was first published in 2000, identification was made 

of previous articles that have been published online from 2000 

to December 2022 using ScienceDirect, Scopus, and Google 

Scholar. Following the stated objectives, the search for articles 

was not limited to only those written in the English language 

but also included articles in Indonesian. Keywords used in the 

article search include “workplace,” “workspace,” “work-

station,” “layout,” and “design” by combining these keywords 

with the “AND” Boolean operator. Moreover, the keywords 

used in the search for articles published in Indonesia were 

“tempat kerja (workplace),” “stasiun kerja (workstation),” 

“tata letak (layout),” and “perancangan (design).” 

The research results involved in this study are the research 

results that have been published as articles in not only scien-

tific journals but also proceedings of scientific seminars or 

conferences, as well as master’s theses and Ph.D. disserta-

tions. 

The articles that have been obtained from the database were 

then filtered and screened and only the articles that discuss 

workplace design in Indonesia were selected. Next, the articles 

on workplace design were sorted specifically to discuss work-

place design in the manufacturing industry. Henceforth, the 

articles used in this study include only the articles that discuss 

the design of workplaces in the Indonesian manufacturing 

SMEs. 

Articles were analyzed based on the following criteria: 

• The coverage area of workplace design. This term refers 

to the size of the designed work area. In this study, the 

coverage area of workplace design is grouped into three 

areas according to Lee et al. (1997), namely the work-

station area (sub-micro-level), department area (micro-

level), and factory area (macro-level). 

• Workplace design method(s) used. Workplace design 

methods were used in each of the reviewed studies. 

• The purpose of designing the workplace. The purpose of 

workplace design was carried out in each study re-

viewed. 
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VOSviewer also used to visualize the relationship between 

the keywords and terms used in the literature so that the focus 

of the articles on workplace design in the Indonesian manu-

facturing SMEs can be identified and interpreted. 

Based on these considerations, the possibility of develop-

ing research on the design of workplaces in the manufactur-

ing SMEs is discussed. 

3. Results and discussion 

Following the methodology previously designed, articles 

were then searched using predetermined keywords and 

screened them to obtain the articles that are truly oriented to-

ward the study objectives. The process of searching and 

screening articles resulted in the selection of 84 papers that 

met the specified criteria. Table 1 (Appendix A) provides sum-

maries of all the papers reviewed. Henceforth, 84 papers were 

further analyzed and reviewed based on the objectives of this 

study. 

In the next section, a review of workplace design studies 

over the past two decades in Indonesian manufacturing SMEs 

is presented. A more specific analysis of the research results 

at SMEs related to the design of their workplaces was con-

ducted to find problems that cause the conditions in SMEs to 

be less than good, and if possible, to find solutions to improve 

them. 

Figure 1 shows the keywords and terms used in workplace 

design research in the Indonesian manufacturing SMEs in the 

past two decades along with the relationships between these 

keywords.  

 

 

Fig. 1. Terms in workplace design research in the Indonesian manufacturing SMEs (2000–2022) 

The six keywords most widely used include “layout” (28 

times, 8.67%), “activity relationship chart” (24 times, 7.43%), 

“material handling” (21 times, 6.50%), “facilities layout” (18 

times, 5.57%), “material handling cost” (14 times, 4.33%), 

and “systematic layout planning” (14 times, 4.33%). These 

keywords suggest that the researchers are primarily interested 

in minimizing material handling expenses by designing pro-

duction facility layouts using systematic layout planning 

(SLP) and activity relationship chart (ARC) methods. 

Although the occupational safety and health in Indonesia’s 

manufacturing SMEs are not good, it turns out that there are 

only two keywords related to this, namely “work safety and 

health” and “safety and health analysis” with each occurring 

once. Besides, there are no occurrences of keywords related to 

environmental ergonomics, such as noise, lighting, and tem-

perature. These indicate that the researchers pay little attention 

to aspects of occupational safety and health as well as aspects 

of environmental conditions in designing workplaces in Indo-

nesian manufacturing SMEs. 

Research on the design of workplaces in Indonesia’s manu-

facturing SMEs in the past two decades, based on the coverage 

area, has largely focused on the department area (59 papers, 

70.24%), as shown in Figure 2. Next is the coverage of the 

factory area (17 papers, 20.24%), and the workstation area (8 

papers, 9.52%). 

Almost all research on workplace design in SMEs, both at 

the workstation, department, and factory area, unfortunately, 

discussed workplace design partially. Interestingly, Kur-

niawan et al. (2020) designed the factory layout, which was 

started by the workstation design. However, the workstation 

that is designed is only one of all existing workstations, and 
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there is no detailed explanation of how to integrate the design 

of the workplace at the workstation area with the factory area. 

 

 

Fig. 2. The scope of workplace design for manufacturing SMEs in 

Indonesia 

The following subsections will describe a more detailed re-

view of the objectives and methods used in research on work-

place design in each coverage area. 

3.1. Workplace design in the sub-micro-level (work-

station area) 

Based on eight papers, workplace design during the past two 

decades has had three main objectives: increasing productiv-

ity, improving working comfort, and reducing the physical 

disorders (see Figure 3). Increasing productivity, which is the 

most dominant goal, is achieved through reducing the pro-

cessing time, improving working time efficiency, and reduc-

ing energy consumption (Dewi et al., 2015; Sari, 2012; 

Trisusanto et al., 2020; Wibawa, 2010; Wicaksana and 

Nugroho, 2017). 

 

Fig. 3. The objective of workplace design in the workstation area 

The improvement of working comfort was obtained by de-

signing workstation according to the worker's body size and 

providing safer and more comfort workplace (Mulyati et al., 

2004; Sutalaksana and Widyanti, 2016). Meanwhile, reducing 

physical disorder was obtained through improving the work-

ing posture of employees while carrying out their work (Ari-

yanti et al., 2019). 

Figure 3 shows that previous researchers were less con-

cerned with the application of ergonomics in workplace de-

sign, as evidenced by the limited research that included as-

pects of physical disorders to design workplace in the 

workstation area. This is one of the causes of the many occu-

pational safety and health risks in Indonesian manufacturing 

SMEs. 

Anthropometry is the most famous method and most widely 

used by researchers to design workplaces in the workstation 

area. Researchers such as Ariyanti et al. (2019) and Sari 

(2012) used anthropometry methods to design work facilities 

and workstation layouts that are appropriate for workers’ body 

sizes to provide a comfortable working environment. The use 

of the anthropometry method based on the fact that most of 

the work facilities and their layout in the workstations at the 

SMEs do not match the worker’s body size; thus the workers 

show unnatural work postures while working which causes 

physical disorders (e.g. Mulyati et al., 2004; Sutalaksana and 

Widyanti, 2016; Trisusanto et al., 2020). 

Unfortunately, of the eight papers that discuss workplace 

design in the workstation area in manufacturing SMEs, no pa-

per considered occupational safety and health and the im-

provement of environmental conditions as the purpose of 

workplace design. 

3.2. Workplace design in the micro-level (department 

area) 

The objectives of research on workplace design in the de-

partment area of Indonesian manufacturing SMEs over the last 

two decades are shown in Figure 4. Improving material han-

dling activities is the most dominant purpose of designing 

workplaces in the department area, even in the entire work-

place design coverage area. Researchers such as Adiyanto and 

Clistia (2020) and Gunanti et al. (2021) improved the material 

handling activities to minimize the material handling costs by 

reducing the distance and time of material handling by rear-

ranging the layout of production facilities. 

 

Fig. 4. The objective of workplace design in the department area 

Improving productivity is the next purpose of workplace de-

sign in the department area. The productivity can be improved 

by redesigning the layout of production facilities to enhance 

the process flow and increase production outputs (e.g. Faishal 

and Pratama, 2019; Jaya et al., 2017). 

Workplace design in the department area is usually accom-

plished through SLP and parts of SLP such as ARC, activity 

relationship diagram (ARD) and from-to chart (e.g. Irmanto et 

al., 2021; Saputra et al., 2020). Designers of workplace layouts 

in Indonesia have favored these methods for their systematic 

and organized approach. 
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Other popular workplace design methods are the comput-

erized relative allocation of facilities technique (CRAFT) (e.g. 

Lubis et al., 2022; Patra and Ramadhan, 2020), the computer-

ized relationship layout technique (CORELAP) (e.g. Adiyanto 

and Clistia, 2020; Hendrawan and Mulyati, 2021), 

BLOCPLAN (e.g. Gunanti et al., 2021; Pramesti et al., 2019), 

and the automated layout design program (ALDEP) (e.g. Adi-

yanto and Paldo, 2019; Husen et al., 2020). These well-known 

computer-assisted layout design methods are widely used for 

the workplace layout designs of manufacturing industries in 

Indonesia, particularly those of SMEs. Researchers usually se-

lect two of the four methods to provide an alternative design 

layout of the facility. The best design layout is then decided 

after running a simulation method. 

Systematic layout planning (SLP), activity relationship 

chart (ARC), activity relationship diagram (ARD), computer-

ized relative allocation of facilities technique (CRAFT), block 

layout overview with layout planning (BLOCPLAN), comput-

erized relationship layout technique (CORELAP), and auto-

mated layout design program (ALDEP) are methods com-

monly used in designing the facility layout in the production 

room aimed at improving the material handling activity. 

Of the 59 papers that discuss workplace design in depart-

mental areas, only two papers paid attention to occupational 

safety and health aspects (Pramesti et al., 2019; Wati and Sing-

gih, 2019). Besides, only two papers paid attention to environ-

mental ergonomic aspects in designing workplaces in depart-

mental areas, especially noise (Ramaditya et al., 2017) and 

temperature (Wati and Singgih, 2019). Ramaditya et al. (2017) 

conducted workplace design considering the noise level of 

machines in the production room, where machines with high 

noise levels are clustered in one area. Meanwhile, Wati and 

Singgih (2019) place machines or production facilities that 

generate heat or high temperatures close to the ventilation. 

3.3. Workplace design in the macro-level (factory 

area) 

The objective of workplace design in the factory area is to 

improve the material handling activities by reducing material 

handling distance, moment,, and cost (Kurniawan et al., 2020; 

Oktarini et al., 2019), increasing productivity (Martha and Ar-

diansah, 2020), and improving the process flow (Kumalasari 

et al., 2019) as shown at Figure 5. In general, these objectives 

are the same as the workplace design objectives in the depart-

ment area, considering that the department area or production 

room is the most part of the entire factory area in SMEs, so 

previous researchers considered these two areas to be the 

same. 

 

Fig. 5. The objective of workplace design in the factory area 

Factory areas are usually designed by SLP (Kurniawan et 

al., 2020; Martha and Ardiansah, 2020). Other methods were 

used to design the workplace in the factory area are 

BLOCPLAN (Daya et al., 2018; Syarif and Bedros, 2017) and 

CRAFT (Sembiring et al., 2019; Siska and Risman, 2017). 

Unfortunately, none of the workplace design papers in this 

factory area consider occupational safety and health and envi-

ronmental ergonomic aspects in the workplace design process. 

3.4. Discussion 

This review and analysis showed that designers of work-

places in the manufacturing SMEs in Indonesia predominantly 

focus on setting the layout of facilities in the department area 

(micro-level) or production room, usually using the SLP 

method. Most workplace designs aim to reduce the distance, 

time, moment, and cost of material handling. Meanwhile, the 

material handling activity in the production room is far from 

perfect. Material handling activities in the production room 

are hampered mainly by poor machine and material manage-

ment by SME managers. In particular, many workplace de-

signers consider only the availability of free space (Setiyawan 

et al., 2017), ignoring the layout of machinery and other pro-

duction facilities (Mufti et al., 2019). 

Most of the work in manufacturing SMEs in Indonesia is 

done manually, thereby increasing occupational safety and 

health risks for workers. However, the results of this study 

show that the application of ergonomic aspects in workplace 

design, especially in the workstation area, is still very lacking. 

If this is not improved, workers will experience negative im-

pacts due to the work they do and reduce their work produc-

tivity. 

Despite the pressing need to improve workplace conditions 

in most Indonesian SMEs (Hermawati et al., 2014; Herwanto 

and Suzianti, 2020), this crucial aspect has been largely over-

looked by workplace design researchers. Among the 84 papers 

reviewed, only two addressed environmental factors such as 

noise (Ramaditya et al., 2017) and temperature (Wati and 

Singgih, 2019). This suggests a lack of awareness among re-

searchers regarding the need to incorporate environmental 

variables into workplace design for Indonesian manufacturing 

SMEs. This oversight has contributed to the subpar environ-

mental conditions in these workplaces. In fact, considering the 

prevalent environmental issues in the manufacturing industry, 

Dianat et al. (2016) emphasize the importance of incorporat-

ing environmental factors (noise, lighting, and temperature) 

into the design of manufacturing industry workplaces. Fur-

thermore, Regulation Number 5 of 2018, issued by Indonesia's 

Minister of Manpower, mandates companies to implement 

workplace environment controls to ensure that environmental 

conditions meet established standards. 

Several studies have shown the poor condition of occupa-

tional safety and health in SMEs in developing countries (e.g. 

Wang et al., 2018) and Indonesian SMEs. Like the workplace 

environment conditions, occupational safety and health issues 

are largely neglected in workplace design research. Among 

the 84 papers reviewed, only Pramesti et al. (2019) and Wati 

and Singgih (2019) considered the safety and health aspects of 
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workplace design at the micro-level (department area). Unfor-

tunately, these studies do not explain how occupational safety 

and health aspects should be involved in workplace design. 

The findings of this study indicate that the consideration of 

the manufacturing SMEs workplace area in Indonesia has re-

mained insufficient. The design of workplaces in each cover-

age area is still carried out separately, where each study is fo-

cused only on the design of a workplace for one work area, 

such as one workstation. During the paper search process in 

this study, no publications were found that show the research 

results that integrate the three areas in the design of work-

places in the manufacturing SMEs. Only one paper (Kur-

niawan et al., 2020) discussed workplace design in the work-

station area and continues to design workplaces in the factory 

area. However, there is no clear explanation for the integration 

process. Considering the relatively small size of the produc-

tion space, workplace design in SMEs should be carried out 

comprehensively and integrated at all levels of the workplace 

area, not only in one or some areas. 

One of the problems faced by SMEs in developing countries 

is poor workplace design, which results in poor employee per-

formance (Abeid, 2015). This problem also happens in most 

SMEs in Indonesia. The findings of Mufti et al. (2019) and 

Setiyawan et al. (2017) show that the layout of production fa-

cilities has been overlooked in the design of workplaces in In-

donesian manufacturing SMEs. The setting of production fa-

cilities layout is based on only the availability of space, which 

has caused many problems for manufacturing SMEs in Indo-

nesia, especially in terms of material handling. 

Workplace design is vital to consider in the initial planning 

of the company. Given the importance of workplace design, 

several countries, including Canada, New Zealand, and Aus-

tralia, published guidelines on workplace design to get an ef-

ficient and effective office. Launis et al. (1996) proposed guid-

ance for designing workplaces with workstation coverage. 

During the paper search in this study, no research has been 

found that discusses workplace design guidelines in the Indo-

nesian manufacturing industry. This guide needs to be pre-

pared to assist industry managers, especially SME managers 

when designing their workplaces. 

The results of this review lead to several shortcomings of 

existing workplace design studies in the manufacturing SME 

in Indonesia as shown in Figure 6. 

 

Fig. 6. The shortcomings of workplace design studies in the Indonesian SMEs 

Figure 6 shows the scope of discussion of each existing 

study that is represented by the length of the shaded rectangle. 

The research on workplace design at the workstation area only 

discussed productivity concerning production costs and work-

ing comfort, as well as occupational safety and health concern-

ing physical disorders due to work postures. The discussion in 

workplace design research at the department area focused on 

productivity, particularly concerning material handling dis-

tance, cost, and time, and production costs. Meanwhile, re-

search on workplace design at the factory area focused on 

productivity, particularly concerning material handling dis-

tance and production costs. None of the existing studies have 

addressed occupational safety and health issues related to haz-

ard and risk assessment, nor have they considered physical en-

vironmental factors such as noise, lighting, and temperature. 

Furthermore, the workplace design in all areas (workstation, 

department, and factory area) has not been integrated and is 

separate from one another. 
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Some future research can be proposed to improve the exist-

ing study shortcomings, which can also be applied to other de-

veloping countries, namely, 

• Involving environmental aspects in workplace design. 

Judging from the results of previous studies, the condi-

tions of the workplace environment in most manufactur-

ing SMEs in developing countries, are far from satisfac-

tory (e.g. Hermawati et al., 2014). Meanwhile, most 

workplace design research ignores or only rudimentarily 

considers the environmental conditions of the workplace 

in the manufacturing SMEs. Among the 84 papers re-

viewed in this study, only two studies considered the en-

vironment conditions (noise and temperature) in the 

workplace design of manufacturing SMEs (Ramaditya et 

al., 2017; Wati and Singgih, 2019), but without detailing 

the involvement of these environmental conditions in 

workplace design. Involving environmental conditions 

such as noise, lighting, and temperature in workplace de-

sign is necessary for realizing a comfortable workplace. 

• Involving occupational safety and health consideration in 

the workplace design. More attention to occupational 

safety and health would reduce the high rate of work ac-

cidents in Indonesian SMEs (Pramesti et al., 2019), alt-

hough occupational safety and health are regulated in the 

Indonesian industry. Involving occupational safety and 

health aspects in workplace design is among the targets of 

occupational safety in SMEs. After establishing an SME, 

creating a safe and healthy workplace is a prerequisite to 

maximizing the productivity of the firm (ILO, 2013). 

However, this requirement has been overlooked in the 

workplace design of Indonesia’s manufacturing SMEs. 

Among the 84 papers reviewed, only two papers consid-

ered occupational safety and health aspects in workplace 

design (Pramesti et al., 2019; Wati and Singgih, 2019), 

and the discussion was unclear. Therefore, workplace de-

signs involving occupational safety and health aspects 

must be further researched to obtain safe and secure work-

places. 

• Integrated workplace design. Research on workplace de-

sign in the Indonesian manufacturing SMEs in the last 

two decades revealed a lack of continuity among the re-

sults of workplace design research at the sub-micro 

(workstation), micro (department area), and macro (fac-

tory area) levels. Thus far, studies at these different levels 

have been conducted separately and are unrelated to each 

other. For instance, research results at the sub-micro level 

have not been applied at the micro and macro levels. Like-

wise, micro-level workplace designs have not applied the 

results of workplace designs in smaller areas such as 

workstations. During the literature search for this review, 

no research publications was found in Indonesia that in-

tegrated all work areas (workstation, department, and fac-

tory area) in the manufacturing SME into a single work-

place design. Besides the need to integrate all work areas 

into a single workplace design, the workplace design in 

SME also needs to involve aspects of ergonomics, physi-

cal environmental conditions, and occupational safety 

and health. To realize an integrated workplace design, it 

necessary to develop a workplace design framework that 

can integrate all work areas in SME which also involves 

aspects of ergonomics, physical environmental condi-

tions, and occupational safety and health, while still con-

sidering material handling activities and productivity. 

• Develop the guidelines of workplace design for manufac-

turing SMEs. Workplace design guidelines help SME 

managers to design their workplaces. However, the work-

place-design guidelines for the manufacturing industry 

are still minimal, particularly in Indonesia. The literature 

search afforded only two papers discussing workplace de-

sign guidelines in the textile industry (Dragcevic et al., 

2019), and the guidelines in both papers were limited to 

the designing of sewing workstations in a workplace. As 

previously mentioned, the design of workplaces in Indo-

nesian SMEs considers only the free space availability 

without accounting for the variables related to good work-

place design. Based on the limitation, ample opportunity 

exists for designing guidelines suitable for manufacturing 

SMEs in Indonesia. 

The guidelines must consider aspects of ergonomics, ma-

terial handling, and physical environmental conditions, as 

well as other variables appropriate to the characteristics 

of manufacturing SMEs in Indonesia, such as products, 

processes, and workers. The stages of the workplace de-

sign process in the guidelines must integrate workplace 

design in all SME areas, including workstation design, fa-

cilities layout design, and setting of environmental condi-

tions, especially noise, lighting and temperature. The 

guidelines must also include hazard evaluation in work-

place design in each area and productivity evaluation. 

Apart from that, considering the limited quality of human 

resources in SMEs, this guide must be simply so that it is 

easy for SME managers to apply. 

Although this research was conducted on Indonesian manu-

facturing SMEs, these results can be applied to other countries 

manufacturing SMEs, especially in developing countries, with 

similar characteristics to manufacturing SMEs in Indonesia. 

Nevertheless, the application of the results of this study needs 

to consider the conditions and regulations related to SMEs in 

each country. 

The implementation of the results of this review can begin 

with structuring a framework for the workplace design pro-

cess that considers the conditions of the work environment and 

occupational safety and health, as well as work productivity. 

This framework must also integrate the design of workplaces 

in all work areas of manufacturing SMEs, from the smallest 

area (workstation) to the largest, both at the departmental and 

factory levels. The results of applying this framework can then 

be the basis to form a guide for manufacturing SME managers 

in designing their workplaces. 

4. Summary and conclusion 

The study findings indicate that workplace design research 

in Indonesian manufacturing SMEs in the last two decades has 

been more dominant in the department area by using the SLP 

method to improve material handling. That also indicates that 
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previous researchers paid more attention to the problem of 

productivity improvement in the department area (through im-

proving material handling) than the other two areas (work-

station and factory area). No research has been found that in-

tegrates workplace design at all three workplace area 

(workstation, department, and factory area) in the Indonesian 

manufacturing SMEs. Besides, the researchers have not paid 

serious attention to involving environmental conditions and 

occupational safety and health in the Indonesian manufactur-

ing SME’s workplace design. 

The results of this study indicate opportunities for future di-

rection to develop a suitable workplace design framework for 

manufacturing SMEs in Indonesia that integrates workplace 

design at three levels (workstation, department, and factory 

area) by considering productivity and involving environmen-

tal conditions and occupational safety and health. Given the 

limited human resources in manufacturing SMEs in Indonesia 

and other developing countries, it is necessary to prepare 

guidelines for designing suitable workplaces for manufactur-

ing SMEs to assist manufacturing SME managers in designing 

their workplaces. 

Although previous studies have revealed shortcomings in 

the workplace design in the Indonesian manufacturing SMEs, 

this study has its own limitation. This study used only three 

databases for reference search, namely, Scopus, ScienceDi-

rect, and Google Scholar. Most of the research on workplace 

design in the Indonesian manufacturing SMEs may not be in-

dexed in one or more of these databases, and may therefore 

have been missed. 

This study shows the need for managers of manufacturing 

SMEs in Indonesia to involve aspects of occupational safety 

and health and the work environment from the start of the 

workplace design process while still paying attention to 

productivity. In addition, the design of workplaces in manu-

facturing SMEs should also be integrated from the smallest 

area (workstation) to the larger area (department or factory 

area). Thus, the challenges faced by manufacturing SMEs re-

garding occupational safety and health, work environment, 

and productivity can be overcome. 
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Appendix A 

Table 1. Summary of articles that were included in the review 

# Author(s) 
Workplace 

design area 
Method(s) Purpose(s) of the workplace design 

1 Adiasa et al. (2020) Factory SLP Reducing material handling distance 

2 Adiyanto and Clistia (2020) Department CORELAP Reducing material handling cost 

3 Adiyanto and Paldo (2019) Department ALDEP Reducing material handling distance and cost 

4 Al-Haq et al. (2015) Department UA-FLP modeling Reducing material handling distance and increasing productivity 

5 Amalia et al. (2018) Department BLOCPLAN Reducing material handling distance 

6 Amri et al. (2015) Department SLP Reducing material handling moment 

7 Anggraini and Sunarni (2019) Department Fractal method Reducing material handling distance and cost 

8 Anisa (2014) Department Cellular manufacturing Reducing material handling distance and cost 

9 Anthara (2010) Department CRAFT Minimizing material handling cost 

10 Anwar et al. (2015) Department SLP Reducing material handling moment 

11 Arif and Sulastri (2017) Factory SLP Reducing material handling distance and cost 

12 Arios (2020) Factory ARC, ARD Reducing material handling distance 

13 Ariyanti et al. (2019) Workstation Anthropometry Reducing bad work postures and reducing processing time 

14 Astuti et al. (2017) Department ARC Reducing material handling distance and cost 

15 Cahyono et al. (2018) Department SLP Reducing material handling distance and time 

16 Daya et al. (2018) Factory BLOCPLAN Reducing material handling distance 

17 Dewa et al. (2018) Department ARC, ARD Reducing material handling cost 

18 Dewi et al. (2015) Workstation Motion economy Improving working time efficiency 

19 Djunaidi et al. (2006) Department Group technology Reducing material handling distance and cost, and increasing 

production output 

20 Faishal and Pratama (2019) Department ARC, simulation Reducing material handling distance and time, and increasing 

production output 

21 Faishal and Putra (2019) Department CORELAP Reducing material handling distance 

22 Faiz et al. (2019) Department ARC, ARD, simulation Reducing material handling cost 

23 Fatoni et al. (2013) Department BLOCPLAN Reducing material handling distance 

24 Febianti et al. (2011) Department BLOCPLAN Minimizing material handling cost 

25 Gunanti et al. (2021) Department BLOCPLAN, CRAFT Reducing material handling moment and cost 

26 Hamzah (2020) Department SLP Reducing material handling distance and cost 

27 Hendrawan and Mulyati (2021) Department CORELAP Reducing material handling distance 

28 Hidayat (2012) Department CRAFT Minimizing material handling moment 

29 Husen et al. (2020) Department ALDEP Minimizing material handling distance 

30 Irmanto et al. (2021) Department ARC Reducing material handling distance, cost, and time 

31 Jaya et al. (2017) Department BLOCPLAN Improving the production process flow 

32 Kalijaga et al. (2018) Department ARC, ARD Reducing material handling cost and increasing production out-

put 

33 Kartika (2014) Department ARC Reducing material handling distance and cost 

34 Kumalasari et al. (2019) Factory ARC Improving the production process flow 

35 Kurniawan et al. (2020) Factory SLP Minimizing material handling distance 

36 Kuswanto et al. (2020) Department Graph method, CRAFT Reducing material handling cost and moment 

37 Linauliyamara et al. (2018) Department CORELAP Minimizing material handling cost 

38 Lubis et al. (2022) Department CRAFT Reducing material handling cost and increasing productivity 

39 Martha and Ardiansah (2020) Factory SLP Increasing productivity and reducing production cost 

40 Morena and Siska (2011) Factory SLP Reducing material handling distance 

41 Mubarok and Lukmandono (2017) Department SLP Reducing material handling cost and increasing productivity 

43 Mulyati et al. (2004) Workstation Anthropometry Improving working comfort 
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# Author(s) 
Workplace 

design area 
Method(s) Purpose(s) of the workplace design 

44 Nelfiyanti et al. (2016) Department CORELAP Improving the production process flow 

45 Nugeroho (2021) Department SLP Reducing material handling distance and cost 

46 Nurhasanah and Simawang (2013) Department RDM, hollier 1, hollier 2 Reducing material handling distance 

47 Oktarini et al. (2019) Factory ARC Reducing material handling distance 

48 Pambudi and Sari (2019) Department CORELAP Minimizing material handling frequency 

49 Patra and Ramadhan (2020) Department CRAFT Reducing material handling cost 

49 Pramesti et al. (2019) Department BLOCPLAN Minimizing material handling distance and time, and minimizing 

work accidents 

50 Prasetya et al. (2015) Department SLP Reducing material handling cost 

51 Pratiwi et al. (2012) Factory SLP Reducing material handling distance 

52 Putra (2018) Department CORELAP Reducing material handling distance 

53 Qisthani et al. (2021) Department CRAFT Reducing material handling cost 

54 Rajak (2018) Department Genetic algorithm Reducing material handling distance 

55 Ramaditya et al. (2017) Department N/A Reducing noise intensity in the production floor 

56 Rengganis and Mauidzoh (2021) Department CRAFT Reducing material handling cost 

57 Rokhmani et al. (2021) Factory ARC, ARD Reducing material handling distance 

58 Rozak et al. (2021) Department BLOCPLAN Reducing material handling distance 

59 Samsudin et al. (2014) Department ARC Increasing production output and reducing material handling dis-

tance 

60 Santoso and Halim (2012) Department Fractal method Minimizing material handling cost 

61 Saputra et al. (2020) Department SLP Reducing material handling distance 

62 Sari (2012) Workstation Anthropometry Increasing productivity 

63 Sembiring et al. (2019) Factory CRAFT Minimizing material handling cost 

64 Setiyawan et al. (2017) Department BLOCPLAN, 

CORELAP 

Reducing material handling distance and cost 

65 Siahaan and Oktiarso (2018) Factory SLP Reducing material handling distance 

66 Siska and Henriadi (2012) Department SLP Minimizing material handling distance 

67 Siska and Risman (2017) Factory CRAFT, simulation Reducing material handling distance 

68 Siska and Sabri (2016) Department SLP, ALDEP Reducing material handling distance and cost 

69 Siska et al. (2019) Department SLP, simulation Reducing material handling distance 

70 Sitohang and Anthara (2017) Department SLP, simulation Reducing material handling cost 

71 Suhardini and Rahmawati (2019) Department CRAFT, ALDEP Reducing material handling cost 

72 Sutalaksana and Widyanti (2016) Workstation Anthropometry Providing safer and more comfort workplace 

73 Syaichu and Nurhuda (2021) Factory ARC, ARD Reducing material handling distance and cost 

74 Syarif and Bedros (2017) Factory BLOCPLAN Reducing material handling moment 

75 Tahir et al. (2015) Department CRAFT Reducing material handling distance 

76 Tanjung and Harimansyah (2014) Department RDM, hollier 2, direct 

clustering algorithm 

Reducing material handling distance 

77 Trisusanto et al. (2020) Workstation Anthropometry Increasing productivity 

78 Wahyuni and Safitri (2014) Department CRAFT Minimizing material handling cost 

79 Wati and Singgih (2019) Department From-to-chart Reducing material handling moment and improving occupational 

safety and health 

80 Wiati et al. (2021) Department SLP Reducing material handling distance and cost 

81 Wibawa (2010) Workstation Anthropometry Increasing productivity and reducing energy consumption 

82 Wicaksana and Nugroho (2017) Workstation Anthropometry Reducing processing time 

83 Wijayanti et al. (2021) Factory SLP Reducing material handling cost 

84 Yunanto et al. (2020) Department ALDEP Reducing material handling distance 

 


