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In addition, with productivity issues, occupational health, and safety (OHS) are also a major 

concern in the Ready-Made Garments (RMG) industry of Bangladesh. However, RMG 

industry is far behind to achieve acceptable OHS standards. Although OHS is directly and 

indirectly linked to the productivity of garment workers, the extant literature overlooks the 

impact of OHS on productivity in the RMG industry of Bangladesh. In the context of 

Bangladesh, productivity is not optimal due to different OHS-related factors. Therefore, the 

effect of OHS cannot be condoned. So, this study emphasizes the identification of the current 

OHS condition on the production floor and the impact of that condition on the productivity of 

Bangladeshi garment workers. To achieve the research objective both qualitative and 

quantitative approaches have been applied and the required data were collected from three 

RMG factories. The workers were assessed by their experience, habit, knowledge, and 

suggestion regarding OHS. OHS parameters such as sitting posture, easy reach material, and 

other safety practices were measured by following a checklist. The factories have been assessed 

based on the intervention on the production floor and by observing various OHS-related 

parameters which ultimately affect productivity. The study has unveiled some noticeable 

drawbacks such as improper ergonomics implications, poor working posture, and poor raw 

material handling. In this thesis it was observed that OHS activities have a significant impact 

into the productivity. The productivity has been increased up to 6-12% after the 

implementation.  
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4 INTRODUCTION 

Health and Safety should be equal to all. It should not vary according to the job or social status. 

It is the basic understanding that everyone has the right to have a standard life for the health 

and well-being of himself and for this family” (UN, 1948). After all this still the world OHS, 

condition is not that standard. If we see that in every 15 second one worker die due to work 

related accident that means around 5500 workers dies in a day (ILO 2009). So, it is a great 

matter of concerns especially when it’s a mass people production like Readymade garments 

(RMG).  

In this thesis the RMG sector’s OHS is analyzed through the quantitative and qualitative 

analysis. Business success mainly depends on its employees about their skill level, job 

satisfaction, and eagerness in quality improvement activities (Agarwal et al., 2007). The main 

criteria of corporate social responsibility (CSR) are the fact for safety and sound health of the 

workforce so that employees feel safe and motivated along with surrounding development. The 

concern arises especially when the workforce is exposed to mental tasks and occupational risk 

situations at workplace. It is required to maintain a safe environment; an organization must 

facilitate their employee with proper vision, proper ventilation, and other safety measure for 

specific work. All this system should be managing systematically. Presently, many RMG 

industries are focusing attention on OHS that may help to achieve competitive advantage. In 

Bangladesh it is huge concerns due to some major incidents.  

Occupational accidents in workplace and on work causalities is a global problem. It causes a 

lot of suffering as well as loss to individual, organization, community, and society (Samaddar, 

2016). Environmentally safe and sound work ambience should be of basic priority for any 

responsible employer who follow CSR. It helps to build an organization’s public image and 

contribute to positive public relations. Rising economical knowledge and worldwide 

competition, the quality of human power was considered as one of the important factors in 

business competition. However, a skilled manpower will not be enough for optimum 

productivity without good working place. The major factors are employee’s satisfaction to 

influence their willingness and initiation to show better performance. So, in order to get proper 

productivity, it is required to have good ambience as well. Much research shows that 

employee’s motivation is the major factor to ensure the turnover (Lee, 1988). Salary and Job 
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satisfaction of the employees are also big factors in determination of turnover expectation 

(Tsai, 2000). Benefits also promotional to their satisfaction (Williams, M.L., 1995).  

All these factors help to retain the employees for companies’ good deeds. So, apparently safety 

is a key factor for all labor-oriented factories to satisfy employees. Employees sometimes 

encountered to disproportionate number of workplace accidents, while these influences safety 

behavior, social marketing aims at improving safety knowledge and changing safety attitudes 

and perceptions leading to a significant impact on reducing accidents. Many data have been 

collected according to environment issues and ambience perspective. The readymade garments 

industry plays a key role to the  prosperity of Bangladesh, has been making an impeccable 

impact to rebuilding the country and its economy which is now the single largest export earner 

for Bangladesh. Apparels industry along with textiles and spinning mils account for about 85% 

of total  foreign export earnings of Bangladesh (Beriha, 2012). Where, 76% comes from the 

only apparel sector that means the garments industry (Beriha, 2012). All this begins from 12 

industries in 1978, which has been increased rapidly day by day due to business success and  

the currently it  consists of 5,600 factories of various sizes and about 4.4 million people worked 

in this sector (Beriha, 2012). 

OHS can be established by treating intra organizational users as customers. Even though in this 

research it was also focused the training strategy in order to complete our study. Along with 

this marketing of the organization is an integral part of delivering values to the organization 

and ultimately to the end customer. It is sometime questionable that employees are always the 

first consumer whereas external customers are considered as second as they will get the after 

service of the employees (Keller, 2002). So to keep the good reputation to the market an 

enterprise should consider internal customers with same importance along with external 

customers (McDermott et al., 1991; Chaston, 1994; Frost et al., 2000; Lund et al., 2004; 

Siengthai et al., 2005; McCloskey, 2008; Ahmed et al., 2014; de Tarapacá Chile Hernández 

Lamprea, et al., 2015;). Without employee’s satisfaction, it is impossible to do good work and 

to produce a good product or a good service. It is also influencing the external customer’s 

acknowledgement towards service/product quality (Hayen, 2012). Unsatisfied internal 

customer will apparently hurt external customer’s satisfaction, so management should be 

focused on this (Gremler et al., 1994).  
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So, this thesis will study the practical consequences of OHS such as sitting posture and working 

movement in different industries and furthermore identify the drawbacks and discuss the 

improvement. 

4.1 Rationale of the study 

In Bangladeshi perspective more than 20 million people are directly and indirectly depending 

on the RMG sector for their livelihood (Samaddar, 2016). The overall effect of this industry in 

exports income is undoubtedly one of the most significant social and economic developments 

sources in Bangladesh. Two third of the workers are women who has employed in semi-skilled 

and skilled jobs producing clothing for exports. So that, the development of the apparel 

industries in export has significant impact on society and economy of Bangladesh (Samaddar, 

2016). It is very obvious that RMG industries always aim to maximize the productivity from 

their workforce and run equipment’s on maximum speed, ensure maximum quality of their 

cloths to improve their quality control management and satisfy buyers. However, several 

occupational incidents and injuries affecting staff in the RMG industries in Bangladesh, leading 

to the overall productivity and quality parameters. As the duration of a person’s employment 

in an unsafe work ambience, his/her fitness is compromised leading to reduced performance. 

The OHS service in Bangladesh is still in the developmental stage as most of the factories are 

trying to initiate the program ( Samaddar, 2016). The OHS refers mainly to working needs of 

workers of industries or some manufacturing processes which require for productivity 

development but does not completely cover all occupations or safety parameters of the country. 

OHS are a discipline with a broad scope involving many specialized fields in the workplace. 

In practical scenario it should aim at the promotion and maintenance of the best level of 

physical, mental, and social well-being of workers in all occupations not only RMG. The 

prevention and the precaution of working conditions may adversely affect the safety and health 

of employees. It is highly requiring the collaboration and participation of both employers and 

workers in health and safety programs to see the success of the program. And it involves the 

consideration of issues relating to occupational health such as medicine, hygiene equipment’s, 

toxicology, education, engineering safety, ergonomics, and psychology. Considering many 

difficulties faced by the sector over the past few years, such as market devastating changes 

major incidents it has engraved an appropriate place in the world market and kept displaying 

outstanding performance and the epic growth of the RMG industry and its brightest 
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expectations, there are affluent challenges that need to be surpassed. In order to sustain this 

good trend this industry should take care of the biggest challenges currently faced that is to 

ensure better OHS condition for the millions of garment workers. Such a country like 

Bangladesh with cheap labor and poor working culture in is still considered that higher 

production and greater economic returns are the prime goal rather than other major 

considerations in industries.(Samaddar, 2016) 

4.2 Objective of the study 

In modern industry, the job content and worker training influenced by new invention of the 

technology and rapidly upgrading marketing and production strategies. These new propensities 

create new occupational risks and simultaneously it creates new possibilities to improve health 

and safety at work. The aim of this thesis is – how participatory ergonomics could be used to 

prevent occupational diseases, and more generally, promoting OHS. 

OHS often referred to as workplace health and safety which involves the assessment of risk 

minimization that may affect the health and safety of the worker. Readymade garments (RMG) 

sectors of Bangladesh have undoubtedly held the major concern of Governance due to its 

export capability. Bangladesh holds the second position an apparel exporter in the world after 

China and the market share is 5.1% in the 477 (503 USD) billion-euro global garments items, 

according to international trade statistics by the world bank. Nowadays, one of the biggest 

challenges which were faced by RMG industries is to ensure a better workplace with proper 

OHS.  

Unfortunately, in Bangladesh, most of the factories are concerning productivity and economic 

returns. But eventually, the importance of workers safety cannot be condoned in order to 

maintain sustainable economic growth. But the scenario has been changed after experiencing 

some worst industrial accidents. Tazreen fire (112 fatalities) and Rana Plaza collapse (1131 

fatalities) were the most shocking recent accidents, which drove most stakeholders and 

investors to act properly (Hamja, et al., 2019, Samaddar, 2016,). After that, several institutions 

responded proactively such as Bangladesh Accord on fire and building safety along with the 

alliance on worker safety issues. As the most of workers in this industry is illiterate so definitely 

it will take time to educate them about OHS. However, the process has been taken under action 

by the stakeholders and investors. Along with them Bangladesh Garments Manufacturing and 
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Exporters Association (BGMEA) and Bangladesh Knitwear Exporter Association (BKMEA) 

are currently working to assure proper OHS (Samaddar, 2016). But all are focused on 

compliance, wellbeing, building, and fire safety so whereas a limited number of papers on floor 

base OHS. So, this thesis will study the practical consequences of OHS sitting posture and 

working movement in different RMG industries and furthermore identify the drawbacks and 

discuss the improvement. 

 The objectives of the research are described below: 

• To provide a review on OHS in a labor-oriented industry 

• To provide a brief overview of current OHS condition in the RMG industry  

• To identify different parameters to measure the current condition 

• To provide an observation through the before and after implementation data, what can 
be done to improve the situation  

 

By answering the following question all the objectives were gone through clearly 

RQ 1: What is the current state of RMG sectors OHS? (Considering 3 factories) 

In this question, it will be known how current RMG industries are maintaining their OHS status. 

As all the factories selected for this study were 100% export oriented. So, this will lead to the 

current industry scenario as well.  

RQ 2: What kind of ergonomics and safety hazards can be identified and observed from the 

case factories operation? 

In order to measure any industry's OHS how the methodology can be used. Regarding RMG 

sector how parameters can be identified with proper definition and how they can be measured 

will be identified in this section. 

RQ 3: How does the training impact the result of the Ergonomics OHS and Productivity? 
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Training of this parameter can be found in this question. And how this will impact productivity 

can be also identified. In order to collect all the parameters, there were two types of data were 

collected one is before implementation and after implementation. 

In the result part and the methodology part, all these questions will be answered. The important 

theme of this thesis is to propose a methodology and guidelines for the organization in policy 

formulation to improve OHS performance as an essential concept of injury prevention and 

ensure proper productivity in mass workforce-oriented industries like RMG. And this 

methodology will impact directly into the productivity so that the management can could be 

more motivated. The other objective of the research is to develop a model so that guidelines 

can be extracted to reduce the OHS parameter so that the hazard can be reduced. 
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5 LITERATURE REVIEW 

The objective of this chapter is to provide an overview of literature including any research and 

statistics connected with OHS impact in the RMG sewing sector. This chapter provides a 

summary of the scientifical research relating to this study which already available in these 

issues. This summary adopts an exploratory method for identifying and examining a wide range 

of topics that has been studied in OHS. The highlights of the strategies and problems associated 

with occupational danger with relevance risk analysis, safety practices and climate, safety 

policy, and productivity. At the end of this chapter the conclusion was made by summarizing 

the OHS implication in industries and possible literature gaps so that the scope of the present 

study can be emphasized and identified with proper prospects.  

5.1 RMG Industry in Bangladesh 

In Bangladesh, the RMG sector is emerging efficiently though it is an agro-based country. As 

apparel industries are one of the most labor-intensive industries so some of the factors are 

related to this such as the exorbitant number of worker and the cheap rate. Taking everything 

into account Bangladesh was suited perfectly for the RMG sector. Since 1970 readymade 

garments started in Bangladesh and in 1980 there were only 50 factories with thousands of 

workers (Hamja et al., 2019). Whereas now approximately 4490 manufacturing units employ 

around 4.2 million people (Hamja et al., 2019). There are some other countries in Asia such as 

China, Vietnam, Sri Lanka who are already established RMG sector. Recently Pakistan and 

Myanmar have started the readymade garments business. All these counties are favorable for 

RMG due to their geographical location and cheap labor (Hamja, et al., 2019). 

According to the International Labor Organization (ILO) we lost 2.3 million people due to 

occupational hazards and ailments whereas more than 0.270 billion people suffer egregious 

non-fatal injuries and another 0.160 billon become ill for shorter or longer disease from work-

related causes all over the world. The ILO also estimated that the total costs of this hazard and 

occupational safety has huge impact on the global economy which is around 4 percent of the 

world’s GDP. Whereas about 5 percent of the result of diseases and injury in firm market 

economies can be ascribed to work which resembles (Kano et al., 1984). Therefore, it is 

important to avoid this incident and for avoiding occupational accidents and diseases it should 
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make economic sense for the community as well as being good business practice for industries 

as these significant losses have an adverse influence on economic accrual and puts a burden on 

society. If the protection deficiency at work has been identified  to assure OHS in various 

consequences such as absenteeism , workplace accidents and occupational illnesses then it can 

lead to the worse situation such as permanent occupational disability (Taufek et al., 2016). And 

the cost of this recovery will be so high for the company and these huge economic expenses of 

difficulties connected with health and safety at work that impede economic growth and affect 

the business prospects.  

But all are focused on the compliance, wellbeing, building, and fire safety so that there is a 

limited number of papers on floor base OHS. RMG is one of the labor-intensive industries in 

the world because in most of the operation is done by hand and with involvement of the human 

(Samaddar 2016, Hayen, 2012). As a result, RMG industries are likely to be found in countries 

where the abundance labor is available and cheap. Here is the prove that China is the biggest 

RMG supplier to the world followed by some other Asian countries like Bangladesh, India, 

Sri-Lanka, Vietnam, and Indonesia (Hamja et al., 2019). Bangladesh standing in second among 

this list (Hamja et al., 2019; Samaddar, 2016). These countries have cheap labor and all of them 

are growing economy that attracts this industry a lot. Into this countries this industry has 

suffered with a common problem that is unskilled workers, in-efficient management, low 

productivity, and poor working conditions and definitely the low tech production facility. And 

most of this industries are in a mad race of production keeping aside OHS issues and workers 

facilities. As a result, the working conditions of this sector has become an extreme concern so 

that many accidents occurred, and many lives lost.  

Various studies from this literature review shows that ways every country already started to 

solve this problem. Such as Sri Lanka is adopting lean manufacturing from very early among 

the south Asian countries to meet global business competence. However, this development is 

a ongoing process and they are still giving their best to develop the system for a lean 

environment in this industries (McCloskey., 2008). Even in India most of the apparel industries 

initiated lean methodology for planning, learning, commencing, and they are in improving 

stage as it is a continuous process, so it needs more time to establish (McDermott et al.,1991). 

In Botswana a study revealed a high prevalence of musculoskeletal disorders (Cheston, 1994) 

even though in Jordan it was found that lean supply practices are considerably high in all 

aspects, except for supplier development as it is the ultimate goal to recover this situation 
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(Gremler et al., 1994). These different countries experiences are accumulated to improve 

productivity and reduce OHS related problems such as ergonomics and musculoskeletal 

disorders. So here by considering the management concern a study is required on OHS impact 

on the productivity. In previous study there are very few studies conducted in this topic.  

Hence, a comprehensive research on the productivity is essential to find out more thought full 

understanding of the OHS issues and its integration with the productivity. 

5.2 OHS in RMG Sector 

OHS can cause a great impact on RMG sector development. By maintaining on ensuring a 

good OHS condition factories productivity will be increased. Another problem related to OHS 

is the uneven knowledge and skill levels is different production departments, managers, and 

line workers, particularly in the areas of health and safety awareness and practice, and conflict 

resolution/industrial relation (Hamja et al., 2019). Senior factory management needs to be made 

aware of these discrepancies and then, even more importantly, must fully commit to closing 

those gaps so that change can be driven through the organization. Lean manufacturing always 

considered as one of the major and primary initiatives that focus on economic development of 

the company by eliminating non-value-added wastages and activities which ultimately ensure 

the occupational safety (Samaddar, 2106). These lean manufacturing tools have been globally 

used in the discrete industry starting with the Japanese Toyota Production System because they 

are the inventor of this methodology. This methodology includes various tools such as just in 

time, cellular manufacturing, total productive maintenance, single-minute exchange of dies, 

and Kaizen which have been widely successful to discrete parts manufacturing sectors such as 

automotive, electronics and various type manufacturing industries (Hayen, 2012). In apparels 

manufacturing industries the main factor is measured by the ratio of inputs (labor, capital, etc.) 

used to outputs produced.  

In order to identify major improvements, it should be realized from the elimination of waste. 

Waste can be anything it could materialistic, or it could be time of processing. Apart from this 

othe improvements (innovations) may achieve from machinery upgrading, quality system 

enhancement and adopting more economical production methods. It is still to be consider that 

productivity levels of the Bangladesh RMG sector are under the expectancy level compared to 
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its competitor. So here is main scope of development to increase the competitiveness of the 

industry (Hayen, 2012). 

Management of the garments industries is not very concerned with the health and safety issues 

of the workers which are affecting the total productivity of the industry and GDP of the 

country(Samaddar, 2016). In Bangladesh, the working and health condition of the female 

garment workers is very poor. They suffer from severe diseases due to the unhygienic 

workplace(Dergisi et al., 2014). 

Sustainable development can’t only be achieved based on environment, social and economic 

factors. The technological, political, and cultural factors must also be considered. By 

improving, sustainable development workplace safety can also be improved (Jilcha and Kitaw, 

2017). By only improving technology and OSH it’s not possible to ensure proper safety to the 

workers unless there is no culture for practicing or adopting those activities. Safety culture and 

prevention culture both are necessary for the growth of the economy (Kim, and Park, 2016).  

The OHS effects of insecure employment are in the early stages till now. This review has 

introduced some numbers of problems and areas that seeks more attention to researching. The 

further studies should be done to better identify and measure the OHS effects of particular 

categories of reliant work facilities, such as workforce hire companies, along with exploring in 

separate industries in search of international networks (Quinlan et al., 2001). 

Occupational risk factors are such kind of factors that can affected by following agents those 

are chemicals, biological agents, physical factors, ergonomic conditions, allergens. After all a 

critical network of safety risk are these factors which directly or indirectly hamper the health 

and efficiency of the workers. Researchers try to highlight the importance of this issue in the 

context of Turkey and more specifically working women in metal industries which can be also 

accumulated into this study (Akalp et al., 2015). 

This thesis also determined the relationship between current safety and health practices among 

employees in all kinds of manufacturing industry. The purpose of this study is to identify the 

relationship between safety and health especially in workplace. By using expert opinion and 

standard parameter all data were collected. This safety issues can be applicable to other industry 

such as construction business as well. According to one study workers are suffering from poor 
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management of the workforce, improper working conditions, tools, and working methods for 

long in this field (Parida and Ray, 2015). Small and medium-size enterprise accidents constitute 

a large proportion of the OHS accidents recorded in the RMG industry. In some of the 

parameters literature survey supplemented by data collection is used to identify key factors to 

estimate the OHS risk tools (Nyirenda et al., 2015).  

5.3 Incidents  

OHS has been taken into measure in Bangladesh after several major incidents. Thousands of 

lives were lost due to these incidents. After these accidents all the industries along with buyer 

got an enormous push from the whole world to be take OHS into concern (ILO,2021). Most 

major incidents happened on 24 April 2013, when the collapse of the Rana Plaza building in 

Dhaka, Bangladesh taken place where five thousand garments worker worked. In that collapse 

around 1,132 people died and injured more than 2,500 (ILO, 2021; UNB, 2021). Which is one 

of the most shocking and devastating accident with mass people in the world as well. Even five 

months earlier a major accident happened where at least 112 workers had lost their lives by 

burning at Tazreen Fashions factory on the outside of Dhaka (The Rana Plaza Accident, ILO). 

These incidents have been considered as one of the worst industrial accidents on previous 

record that’s why it awoke the whole world and it has been noticed that the poor OHS 

conditions faced by workers in the ready-made garment sector in Bangladesh. Even though it 

is also known that millions of workers out of which most of them are women working on such 

bad safety infrastructure. According to this study we got 60% female worker (The Rana Plaza 

Accident, ILO). According to ILO majority of this industry does not meet the standards 

required by building and construction legislation so that accidents and deaths from fire and 

building collapses happens on a frequent basis.  

Even though the situation of this industry is such worst that after Rana Plaza disaster more than 

109 accidents have occurred (The Rana Plaza Accident, ILO, UNB, 2021). Out of which at 

least 35 were textile factory where around 491 workers were injured and 27 lost their lives (The 

Rana Plaza Accident, ILO, UNB, 2021). The main reason behind this incident is the absence 

of a well-structured labor inspection system and inappropriate enforcement mechanisms. Here 

decent work life balance and dignity are still far aways from reality. The unsafe working 

conditions and there is enormous risk of exposure to employment injury in this sector. Even 
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though the wage scale is not sufficient that much. In some cases of causalities financial support 

for dependent family members can also make the difference between life in dire poverty. 

Recently employers needs to follow the government labor code to support the dependent family 

which includes the liability to  provide specified payments because the necessity was observed 

for this payment to the family. 

Amendment was done to the labor code requires employers to insure themselves against 

liability, but no such obligation was in force at the time Tazreen caught fire, or when Rana 

Plaza collapsed (The Rana Plaza Accident, ILO). The compensation amounts were very low 

and take the form of lump sums which is quite surprising that means still it offering inadequate 

protection to beneficiaries against ill health and poverty. The compensation should be enough 

for the survival of the family  (The Rana Plaza Accident, ILO).  

5.4 Ergonomics  

Ergonomics nowadays is a very integrated part of mass production sector. When human tasks 

become more complex and current industrialization including industry 4.0 enables that skilled 

employee could be more beneficial if they can facilitate with ergonomics ambience because 

the adaptability of human being is phenomenal rather than a technological implementation 

(Reiman, et al., 2021). Even though it is also possible to get around 5% productivity increase 

after implementing proper ergonomics in the manufacturing industry (Suokko, Reiman, 2021). 

Human factors engineering and ergonomics has a very good co relation between them 

(Karwowski, 2005). So in that sense human factor engineering is one of the major concerns to 

ensure OHS however this concept used to be applied from very earlier stage of mass production 

(Karwowski, 2005). In early stone age human use to make tools by considering human comfort 

and safety and in Industrial Revolution, efforts were made to apply the same formula of a 

human centralized design tools, this helps the repetitive tasks to be optimized (Bakshi et al., 

2002).  

 

Formally the word and the methodology or ergonomics was invented in World War II in the 

UK (United Kingdom); its initial focus was on handy equipment’s and workplace designing. 

Other than that, it has also focused on anatomy, physiology, industrial medicine, design, and 

illumination engineering which is an integrated part of any manufacturing industries.  
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Work ambience and tools with the most ergonomics design so that work can be done easily is 

the best match for manufacturing industry. These types of tools can be made by simple 

modification such as reducing static muscle work, low force applications in right direction, 

replacing the repetitive works and giving lunch time or short tiffin breaks correctly, may be 

some entertainment with proper sound system. In a greater thought the goal is to arrange the 

workplace such a way so that the employee can work with maximum efficiency (Bakshi et al., 

2002). At the moment of preparing the workplace and operation procedure it is important to 

consider the interaction between the work and the human, including everything especially these 

relations and the rules make the ergonomic rules. An ergonomically designed working station 

always has a well structures working procedure (Beevis, 2003) for the labor. In order to build 

an ergonomic work something always needed to be considered that it produced more product 

by the ensuring the quality standard and obviously it should have all necessary set up for the 

worker safety. The workstations causing body pain such as wrists, arms, neck and back depends 

on the type of work or the skill level of the worker which apparently get negative motivation 

to the worker and the productivity also hampered and finally the economic loss occurred 

(Beevis, 2003).  

 

There are several OHS risks in the garment sector such as excessive noise, improper 

temperature control system, bad humidity control, lighting problems of lumen lacking in the 

workstation, unsafe handling of chemicals, musculoskeletal problems. Along with this health 

threating factors in the garment sector, such as heavy lifting rigorously, improper ventilation, 

low lighting, fire, repetitive movement cause several accidents (Kaya, Ozlem 2015). These 

factors can be optimized by adapting simple ergonomically sustainable change. Even 

sometimes work location should focused on human characteristics. If the individuals were 

satisfied with the workplace and the production rate high with proper quality that means the 

ergonomics has been established and it will be for sure the safety will be ensure automatically 

(Kaya, Ozlem, 2015). 

 

Ergonomics is a young concept. It shares the focus on risks and prevention of risks with the 

traditional OHS approach, but it also has a wider scope. The focus in ergonomics is on fitting 

the human and the production technology to each other in such a way that the result is both 

healthy work and effective production (Lehto and Landry, 2012). In this way ergonomics is 

also bridging OHS and productivity (Neumann and Dul, 2010). Due to this focus on fitting 

human and technology to each other, ergonomics also has a strong focus on physiology and the 
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human physiological and cognitive work. Ergonomics also moves beyond risks with the focus 

on how the combined system of human and technology works best. An example can be the 

focus on lighting: how does it most effectively support the work of the humans, even though 

there is not necessarily a risk for eye diseases or other health risks present. But the point of 

departure is very much as with OHS to avoid overload of the workers, and ergonomics therefore 

also focus on work postures, carrying, lifting, or any repetitive work which are important risks 

to consider in the garment industry. Ergonomics use several methods to study workplaces 

where observation of work practices (activities and postures) and measurements of 

workstations, layouts and for instance weight and force are important.  

Checklists are a common tool used both by OHS and ergonomics both risk assessment and for 

identification of possible improvements (ILO, 2010). In this thesis following things were also 

taken into account though they all are not presented in the result section 

• Workstation design analysis 
• In store raw and finish materials handling 
• Floor level layout and housekeeping 
• In workstation repetitive work 
• Probable accident risks 
• Lumen measurement in quality checking station 
• Temperature control of every station 

 
The design and administration of technologies that fulfill human compatibility needs will be 

the focus of the twenty-first century (Karwowski, 2005). Initially it goes to other direction 

because there was no human involved industry. However, human factors have achieved 

remarkable success in other design of large systems especially in aerospace industry in 

National Aeronautics and space administration and space programs (NASA). But the 

probable uses in manufacturing are launched recently. Remarkably two reputed company like 

Eastman-Kodak and IBM has applied ergonomics which operate successfully, and these 

programs have been undertaken by company nurses and industrial engineers. Even though 

due to this invention Industrial Engineering is becoming most demand subject among the 

engineering sectors. Design of highways and road signs, human capabilities and limitations 

in space, design of cars, effects of drugs and alcohol on driving, ergonomics in underground 

mining, safe design of consumer products, workplace injuries, industrial safety, work or job 

stress, design requirements for nuclear power plants, and aviation safety have all been funded 
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by this and other agencies in this field. In the United States, the Human Factors Society has 

become the Human Factors and Ergonomics Society (Ozlem Kaya, 2015).  

To be competitive and in business, industries are increasingly need faster production rates 

and technological advancements. Frequent lifting, carrying, and pushing or dragging loads 

without the assistance of other people or devices is made easier using ergonomics. It also 

helps in industries where workers are required to do only one function or movement for an 

extended period of time or day after day. It is advantageous to those who work more than 8 

hours per day. It is also essential while operating at a faster pace, such as on assembly lines, 

and when utilizing tools with tighter grips. 

There are several basic ergonomic tools that should be suited for the jobs that are being 

performed. These items should allow you to keep your hands and wrists straight, as if they 

were hanging at your side relaxed. Bend the tool rather than your wrist! The instrument 

should be easy to hold in your hand. It will be uncomfortable and increase the risk of injury 

if the grip size is too large or too small. Any operative tools should be free of sharp edges, 

contact strains, and vibrations. Workstations or activities in the garment industry can 

frequently be altered to reduce the number of repetitive motions required. Working with your 

hands over shoulder height in any job should be avoided. 

At first glance, operations management-based methods for increasing human resource 

utilization levels appear to boost productivity. However, because the jobs in the garment 

sector include repetitive motions such as stitching and cutting, severe workloads and 

insufficiently ergonomic working conditions have a long-term harmful impact on workers' 

health. In our survey, many employees were discovered to be suffering from work-related 

musculoskeletal problems as a result of their stiff body postures during these actions. In the 

majority of cases, organizations tensed to attain high efficiency by increasing worker 

utilization levels, which appears to result in critical health issues. Furthermore, these issues 

not only result in work-related musculoskeletal ailments, which result in expensive medical 

costs for the firm, but employers will also be required to continue paying for employees 

according to occupational health requirements, which cost the company more and reduce 

productivity. As a result, when designing good working environments, employers must 

consider adequate safe and ergonomic circumstances (Olcay polat, Kalayci, 2016).  

In comparison to other industries, the garment business is generally seen as a safe place to 

work because it does not include heavy machinery like the chemical or manufacturing 
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industries. The principal dangers in this industry are often not caused by direct dangerous 

hazards; rather, the true threat is disguised in indirect hazards that develop over time as a 

result of repetitive activity. These issues frequently begin as small aches and pains, but they 

can quickly escalate into incapacitating conditions that interfere with employees' daily lives 

(Saravanan, 2011). Controlling risk factors such as vibration, repetition, working 

environment, force, and posture prior to the emergence of illnesses is the goal of 

ergonomically prepared workstations and work techniques. As a result, the number of 

ergonomics risk assessment studies in this industry has expanded dramatically in the last 

decade. (Metgud, et al., 2008; Mungan and Yetiş, 2009; Koruca, 2011; Keawduangdee et al., 

2012; Gade, et al., 2015; Olcay polat and Kalayci, 2016).  

5.5 OHS on productivity  

The goal of this thesis was to find out what factors influenced worker productivity, health, and 

safety in a few different sectors in a developing nation. Lack of ergonomics skills and training, 

as well as communication and resources, are thought to be some of the causes contributing to 

poor ergonomic conditions and, as a result, lower worker productivity and health and safety in 

these industries (Shikdar and Sawaqed, 2003). The overarching goal of the study was to create 

theoretically and experimentally concepts around a system of safety management practices, 

evaluate their link with objective safety data, and investigate how these practices operate to 

generate good safety results through worker involvement (Mohammadfam et al., 2017). The 

current study revealed that the framework is simple to use, and that by evaluating the findings, 

the primary variables contributing to the current state of businesses may be identified 

(Mahmoudi et al., 2014). This thesis provides the results of a pilot study survey that evaluated 

the degree of balance between safety and productivity, as well as the link between human 

factors and safety regulations awareness and communication in the RMG manufacturing 

environment (Karanikas et al., 2018). 

Internal health and safety organizations and health and safety committees don’t give enough 

importance to OHS, but OHS condition of an organization can be improved by creating safety 

related interaction both within the Health and safety organization  

(HSO) and between HSO members (Nielsen, 2014). In low and middle-income countries, 

workers suffer from various types of serious diseases which can be prevented by better 

implementation of regulation, enforcement of regulation and incentives for employees 
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(Verbeek and Ivanov, 2013). On the other hand, the percentage of injured young workers is 

much higher as education and awareness strategies are not effective in practical life and 

teaching process should be applied by arranging training program can minimize this problem 

(Laberge, MacEachen, and Calvet, 2014). From an investigation, it was found that among all 

the industries, workers of steel-manufacturing industries face the most safety risks because of 

the nature of the job (Nordlöf et al., 2015).  

The different company performs different roles to ensure OHS of the workers, but not every 

company can play better roles (Nordlöf et al., 2015). In the majority of cases, the organizational 

committee don’t keep their promises about OHS (Amponsah Tawiah and Mensah, 2016). 

Recently, it can be seen that in some portion of the industrial sectors occupational hazard is 

reduced from the past as the management became aware of the OHS from the previous (Abbas, 

2015). 

5.6 Lean Manufacturing 

Lean manufacturing is based on a Toyota-developed system. It focuses on factory productivity 

increase through continual improvement and waste removal. Lean aims to develop an industrial 

culture in which all factory employees work to improve operations in order to decrease delays, 

costs, and quality. By concentrating on the swift and unbroken movement of goods and 

materials through the value stream, lean manufacturing increases operating performance. The 

many types of production waste must be recognized and removed in order to achieve this. Any 

action, phase, or process that does not bring value to the client is considered waste 

(Mutschmann, 1999). 

Lean Manufacturing is a collection of principles, rules, guidelines, tools, and procedures for 

improving and optimizing discrete processes that is cohesive and complete. Lean 

Manufacturing, often known as Just In Time (JIT) or Agile Manufacturing, is a business 

strategy that aims to improve operational efficiency by adding value to the end consumer. The 

focus is not on a single department, location, or procedure, but on optimizing the whole value 

stream, or the series of operations that occur between the acceptance of a client order and the 

delivery of a completed product (Mutschmann, 1999). 
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Lean has also been and continues to be heavily discussed in terms of its implications for worker 

health and safety. It has been stated that lean has a detrimental impact on OHS (Landsbergis, 

Cahill, and Schnall, 1999; Stewart et al., 2009). A study of the research, however, indicates 

(Hasle et al., 2012) that there are both positive and negative effects of lean on OHS, with 

specific solid reasons to be alert of the influence in repetitive assembly tasks. It is feasible to 

boost working speed and decrease micro pauses in the job by combining Value stream mapping 

(VSM) with classic time and motion studies (Westgaard and Winkel, 2011). Because the 

sewing working garment contains many repeating parts, it is important to take precautions. 

The intervention actions will primarily employ the six strategies outlined above in a manner 

customized to the garment sector, the enterprises involved, and the potential for integration 

with OHS. 

5.6.1 5S 

In this thesis, the lean tool 5S is applied to boost worker productivity and continuous 

improvement. Sort (Seiri), Set in Order (Seiton), Shine (Seiso), Standardize (Seiketsu), and 

Sustain (Shitsuke) are the 5S pillars that give a system for organizing, cleaning, developing, 

and maintaining a productive work environment. Routines that preserve structure and 

orderliness are critical to the smooth and efficient flow of operations in a company's daily work. 

This lean strategy motivates employees to improve their working conditions and teaches them 

how to eliminate waste, unexpected downtime, and in-process inventory (de Tarapacá 

Hernández Lamprea et al., Chile, 2015) 

Quality environment, health, and safety may all be enhanced by using 5S. To guarantee the 

success of adopting 5s, the important components of effort and participation must be prioritized 

(Rahman et al., 2010). Productivity and occupational safety and health are inextricably linked. 

Productivity may be increased by using various lean tools, however the impact on worker 

health and safety is not always beneficial (Hamja et al., 2017). 

Kaizen began in Japan in 1950, when management and the government saw a problem with the 

present confrontational management structure and an impending labor shortage. First, Imai 

proposed and implemented it in 1986 to enhance efficiency, productivity, and competitiveness 

at Toyota, a Japanese automobile manufacturer, in the face of rising competition and the 

pressures of globalization. Since then, Kaizen has become an integral element of the Japanese 
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industrial system, significantly contributing to the country's manufacturing prowess (Singh and 

Singh, 2009). 

Organizational OHS Management Systems are becoming more extensive. The efficacy of OHS 

has emerged as a key issue for studies. This thesis assesses the performance of OHS in certified 

businesses. They also demonstrate that OHS Management Systems have a significant strategic 

role in workplace health and safety (Mohammadfam et al., 2017). OHS implementation cannot 

guarantee or eliminate occupational injuries or hazards unless adequate key performance 

indicator (KPI) measurement is performed, because KPI measurements indicate the correct 

procedures and processes for implementing OHS (Podgórski, 2015). 

Using the 5S approach in the garment industry's sample division to improve sample dispatch. 

Determine the sample section quandary and provide feasible and practical remedies that will 

spare the factory from losing potential orders from prestigious clients (Khan and Islam, 2013). 

Implementing 5S on industrial organization performance to increase organizational 

performance, regardless of the organization's kind, size, production, or service. As a result, the 

5S approach would greatly support the organization's goals of continual development and 

improved performance (Ghodrati and Zulkifli, 2013). 

The application of the 5S approach on a modest scale. The 5S system results in considerable 

gains in safety, productivity, efficiency, and cleanliness. Pictures in the report depict the 

improvements before and after 5S installation. It also hopes to foster a stronger work ethic 

among management and employees, who will be expected to sustain the excellent practices 

(Agrahari et al., 2015). Small and medium-sized businesses are proven to be a key contributor 

to economic growth. Productivity may be increased by applying OSH rules (Hasle and 

Limborg, 2006). 

This thesis discusses the qualitative, community-based participatory strategy utilized to find 

culturally acceptable and long-term interventions to improve the occupational health, safety, 

and productivity of smallholder female vegetable growers in The Gambia (Vanderwal et al., 

2011). Workers in the steel industry in tropical settings with high ambient temperatures are 

exposed to thermally demanding circumstances, which can result in well-known hazards of 

heat-related diseases and reduce worker productivity. Preliminary research suggests that severe 
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heat exposure and a hard workload harm employees' health and diminish their job capacity 

(Krishnamurthy et al., 2017). 

5.6.2 KAIZEN  

Kaizen is a hybrid Japanese work. It is a combination of two concepts: Kai (change) and Zen 

(peace) (for the better). The name is derived from Gemba Kaizen, which means "Continuous 

Improvement" (CI). Continuous Improvement is one of the main strategies for manufacturing 

excellence and is seen as critical in today's competitive economy. It necessitates an ongoing 

effort for improvement that involves everyone in the company. Kaizen is a technique of 

continual improvement that involves both management and employees. Kaizen, in its broadest 

sense, is a strategy that includes concepts, methods, and tools as part of a larger picture of 

leadership engaging and people culture, all driven by the customer (Singh and Singh, 2009). 

Kaizen takes no or little capital. The underlying premise is that a large number of minor 

changes are more successful in an organizational context than a few significant improvements. 

This attitude assumes that powerful tiny, incremental improvements are frequently 

implemented and sustained over time, resulting in major progress (Quddus and Ahsan, 2014).  

• In Japan, two functions related to executable work are distinguished:  

• maintenance of the existing condition, which is based on operations related to complying with 

current standards of technology and management, and  

• improvement of the existing condition-kaizen, which is the function that takes the lead while 

procedures and instructions are strictly followed. 

Kaizen methodology is important for all continuous study so here this thesis also followed this 

method partially to collect the data. Application process of kaizen is given bellow (Quddus and 

Ahsan, 2014) 

The kaizen method application process consists primarily of the following steps:  

• definition of the improvement area,  

• analysis and selection of the key problem,  

• identification of the cause of improvement,  
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• planning the remedial Center measures,  

• implementation of the improving project,  

• measuring, analyzing, and comparing the results, and  

• standardization. 

There are no clearly defined rules or tools that management and staff must utilize to realize 

benefits and govern the processes of continuous improvement. However, numerous definitions 

and strategies are related to kaizen, such as Total productive maintenance (TPM), which aims 

to maximize machine usage, operator, material, and energy use, as well as reduce losses that 

influence work efficiencies, which are extremes of productivity. According to Watson (1986), 

the Plan-Do-Check-Act (PDCA) cycle or Deming cycle may be traced back to the 1920s to the 

prominent statistics specialist Shewart (Singh and Singh, 2009). 

Shewart pioneered the concept of PDCA. Deming, the Total Quality Management (TQM) 

expert, renamed the Shewart cycle: Plan, Do, Study, and Act. The Deming cycle is a continuous 

quality improvement approach that consists of four repeating processes for Continuous 

Improvement (CI) and learning. The PDCA cycle is also known as the Deming Cycle, the 

Deming wheel of CI spiral, and the Deming wheel of CI spiral (Singh and Singh, 2009). 

5.7 International Labor Organization (ILO) on RMG sector 

The Textile Mills, Garments Industry, Leather, and Footwear (TGLF) sector is likewise 

distinguished by geographically scattered manufacturing and fast market-driven changes, 

employing millions of people globally, particularly young women. Because of the volume and 

character of employees engaged in this sector, it has a large potential to contribute to the 

economy and, in terms of Bangladeshi concepts, it benefits the whole GDP. The phase-out of 

the Multifibre Arrangement in 2005 hastened the sector's move toward quicker, more flexible 

manufacturing and cheaper pricing (Jakir Hossain et al., 2015). Because of various 

management failures and accidents, the garments business today is characterized by high 

volatility, little predictability, and typically low profit margins. Production is sometimes 

subcontracted to suppliers in other nations, resulting in fierce competition that drives down 

costs. Furthermore, despite advancements in technology and working regulations, the industry 

remains one of the most labor-intensive businesses.  
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Recent occurrences such as the Rana Plaza collapse in Bangladesh in 2013 and the factory fire 

in Pakistan in 2012 were watershed moments in the workplace (Jakir Hossain et al., 2015). 

These horrific events drew international attention to the overall working conditions of textile 

workers. Since then, improved coordination among tripartite members and other stakeholders 

has resulted in the negotiation of new global and national measures that will eventually boost 

this industry. 

The ILO primarily supports decent work approach by (Jakir Hossain et al., 2015): • 

encouraging social debate on the sector's primary issues and possibilities, as well as 

establishing consensus among tripartite components on strategies to solve them.  

• expanding and spreading information about current trends and developments  

• promoting the adoption of international labor standards and workplace compliance.  

• increasing the ability of sectoral constituents on various problems (OSH, skills, minimum 

wages, etc).  

• enhancing relationships and policy coherence across many stakeholders at the global, 

regional, and national levels. 

5.7.1 Demographic and Economic view (BILS ILO) 

Bangladesh's current population is 155.8 million (2011), with a population density of 1,015 

people per square kilometer (ILO). The population is growing at a 1.37 percent annual pace. 

The annual birth rate per thousand people is 19.2, while the mortality rate per thousand people 

is 5.5. As a result, the whole population's life expectancy is 69 years, while females have a 

higher life expectancy (70.3 years) than males (67.9 years) (Bangladesh Bureau of Statistics 

2011). According to the Economic Review 2014, Bangladesh's GDP in nominal terms in fiscal 

year 2013-14 is 174.54 billion USD (Bangladesh Bureau of Statistics 2011). Industry (29.61 

percent), agriculture (16.33 percent), and other service-related sectors (54.05 percent) account 

for the majority of GDP (Bangladesh Bureau of Statistics 2011). In the previous 10 years, the 

country's GDP growth rate has averaged at a low pace of approximately 6%. The country's per-

capita income in current currency is 1,128 euros, while its GDP per capita is 1,057 euros. In 

2014, the country's overall export earnings were 23.37 billion euros, or 19.76 percent of GDP. 

In comparison to FY 2001-02, the country's export revenues increased fivefold in FY 2013-14. 

(Jakir Hossain et al., 2015). This substantial export performance is due to the continuous 

increase in ready-made clothing production. Garment manufacturing accounts for around 81 
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percent of overall export earnings. Frozen meals, jute items, tea, and leather are among the 

other important export exports (Bangladesh Bank Monetary Policy Department 2014). 

5.7.2 Labor Context  

Bangladesh has a large labor reserve pool, and each year, a considerable fraction of the 

population enters the labor force. The country is still unable to accommodate all new arrivals. 

New job development is hampered by a 2.2 percent increase in labor force participation over 

the previous decade, which means that more than 1.7 million people join the labor market each 

year. According to the 2010 Labor Force Survey, the country's economically active population 

(15+ years old) is 56.7 million, with 39.5 million males and 17.2 million women. The majority 

of the labor force (43.4 million) is still employed in rural regions (Bangladesh Bureau of 

Statistics 2011). The total number of employed people is 54.1 million, with 6.8 million in the 

official sector and 47.3 million in the informal sector (Bangladesh Bureau of Statistics 2011). 

Agriculture employs the most people (25.7 million), while trade, hotel and restaurant, sales and 

service, and manufacturing are all important industries (Ahmed et al., 2011). Women have a 

lower employment rate since the majority of women in Bangladesh continue to do unpaid 

domestic duties. According to the Labor 8 Force Survey 2010, about 20% of the workforce is 

unemployed. Women have a greater rate of underemployment and unemployment than males 

(Ahmed et al., 2011). 

5.7.3 Rights Obligations 

Bangladesh has ratified seven of the ILO's eight fundamental agreements on core labor rights, 

two of the four labor governance conventions, and four of the 71 most recent conventions 

(Bangladesh Labor Act 2006). These do not contain any of the workplace safety and health 

conventions. The ILO requires states to develop a coherent national policy on occupational 

safety, occupational health, and the working environment with the goal of preventing accidents 

and injuries to health arising from, related to, or occurring in the course of work by reducing 

the causes of hazards inherent in the workplace (ILO Convention 155, Article 4). To enhance 

workplace conditions, ILO Convention 120 includes standards for cleanliness, noise, 

temperature, ventilation, lighting, ergonomics, pure drinking water, and gender separated 

toilets/washrooms. The country is also obligated to protect workers' rights under various 

international human rights treaties, including those governed by the United Nations. The 

United Nations' instruments, particularly the Universal Declaration of Human Rights (UDHR), 



 

 30 

International Covenant on Economic, Social, and Cultural Rights (ICESR), and International 

Covenant on Civil and Political Rights (ICCPR), have bestowed economic, social, cultural, 

civil, and political rights on workers. Furthermore, the Convention on the Rights of the Child 

(CRC) and the Convention on the Elimination of All Forms of Discrimination Against Women 

(CEDAW) offer the foundation for the protection of worker rights, particularly for young and 

female employees. Due to the country's continued integration into the global economy, a 

number of labor standards have become applicable to export-oriented industries and their 

workers, particularly in its bid to capitalize on opportunities such as generalized system of 

preference (GSP) in various developed country markets. As one of the prerequisites for 

preferred duty-free access into the US market, US-GSP stipulates acceptable working 

conditions in terms of minimum salaries, working hours, and occupational safety and health. 

The EU-GSP cites UN Covenants (ICCPR, ICESCR, and CRC) and ILO Core Conventions as 

prerequisites for accessing non-reciprocal trade privileges (Ahmed et al., 2011; Beriha, 2012; 

Alliance for Bangladesh Workers Safety 2014; Jakir Hossain et al., 2015). 
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6 RESEARCH METHOD  

6.1 Study Context  

Life is very precious and a core human right however, workers’ lives seem to be very cheap in 

Bangladesh since the government try to be complacent by offering small amount of money to 

the victim’s family who have lost their lives in fire or collapse of garment factory in order to 

response employer’s failure to ensure safety at the workplace. Fire at Tazreen Fashions killed 

at least 112 workers and injured around 100 workers. When the tragedy took place around 

1150 workers were working in the factory and the fire alarm took off. However, factory 

manager asked workers to stay at work and blocked their way to staircase. Even the building 

was locked at that time and had no emergency fire exit. On the other hand, three staircases 

ended on the ground floor where the fire originated. Unfortunately, none of the staircases were 

fire protected. Moreover, fire extinguisher was either dysfunctional or none knew how to use 

them (Solaiman, 2013). It clearly showed that none of the factory building including Tazreen 

Fashions were constructed according to the national building code.  

The RMG sector had poor record on labor and building safety compliance, the government 

was instable and the lack of infrastructure all these had led to so many hazards and accidents 

killing and injuring a large number of workers very frequently. Among these, Rana Plaza 

collapse was the most catastrophic where the workers spotted cracks in the factory building 

and refused to work. However, the factory threatened to withhold a month’s salary if they 

didn’t go to work. 

The Accord is an impartial and legally binding agreement aimed to ensure safe and healthy 

working conditions in Bangladesh's ready-made garment factories. The report depicts the 

influence of the Accord on Bangladesh's RMG industry as well as the grounds for the Accord's 

establishment. The Accord was enacted in response to multiple dangers and accidents that 

resulted in the deaths and injuries of a large number of garment workers in previous years. 

Furthermore, the Rana Plaza disaster had attracted the attention of the whole globe, and as a 

result, large brands and merchants began to become extremely anxious about their reputation. 

Furthermore, the contribution of ready garment is explored in this paper because its influence 

on our economy is enormous. These ready-made garment factories have employed a great 

number of people, particularly women, and are an example of women's empowerment. Most 
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importantly, they have generated foreign cash, which has contributed to the country's growth 

(Shoron and Huq, 2014). As a result, when the Generalized System of Preferences (GSP) was 

stopped and this massive business was at jeopardy, the government grew very worried. To 

safeguard this sector, quick steps were made to secure the garment workers' safety and health. 

In response, the Bangladesh government created a National Tripartite Action Plan for building 

and fire safety with the assistance of the ILO. With a goal of covering 1500 factories, 

manufacturing buildings were examined based on structural integrity, fire, and electrical 

safety. Even the country's labor code, enacted in 2006, was revised in 2015. As a result, 200 

European, Asian, and American merchants joined the Accord on Fire and Building Safety. The 

Accord's goal is to create a sustainable and safe clothing industry in Bangladesh. As a result, 

this report examines the impact and improvements brought about by the Accord in terms of 

safe and healthy working conditions in the ready-made clothes business. 

Nowadays, one of the biggest challenges which were faced by RMG industries is to ensure 

better workplace with proper OHS. Unfortunately, in Bangladesh, most of the factories are 

concerning productivity and economic returns. But eventually, the importance of workers 

safety cannot be condoned in order to maintain sustainable economic growth. But the scenario 

has been changed after experiencing some worst industrial accident. Tazreen fire and Rana 

Plaza collapse were the most shocking recent accidents, which driven most stakeholder and 

investors to act properly. After that, several institutions were responded proactively such as 

Bangladesh Accord on fire and building safety along with the alliance on worker safety issues. 

As the most of worker on this industry is illiterate so definitely it will take time to educate 

them about OHS. However, the process has been taken under action by the stakeholders and 

investors. Along with them Bangladesh Garments Manufacturing and Exporters Association 

(BGMEA) and Bangladesh Knitwear Exporter Association (BKMEA) are currently working 

to assure proper OHS.  

RMG is one of the world's most labor-intensive industries. As a result, RMG industries can 

only be found in nations where labor is plentiful. China is the world's largest provider of RMG, 

followed by other Asian nations such as Bangladesh, India, Sri Lanka, Vietnam, and Indonesia. 

All these nations have abundant inexpensive labor, and their infrastructures and economies are 

expanding. Unskilled labor, ineffective mid-level management, low productivity, and bad 

working conditions are frequent problems in most RMG businesses. Many sectors are in a 

frenzy of production, ignoring OHS concerns and ethical business practices. As a result, 
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working conditions in the RMG industries have become a major source of concern. According 

to studies, companies in many nations are attempting to overcome this problem in a variety of 

methods. To solve global economic difficulties, Sri Lanka is using lean manufacturing. 

However, in the garment industry, they have yet to build a suitable performance assessment 

system for a lean environment. Most lean started clothing sectors in India are in the planning, 

learning, starting, and improving stages, with a long way to go before total transformation 

(Hasle et al., 2012).  

Garment workers across the world face unique occupational dangers. These occupational 

vulnerabilities are connected to hazardous and unhealthy working circumstances, as well as 

employment in substandard physical surroundings, which can result in fires and whole or 

partial building collapse. Furthermore, sexual harassment at work, poor salaries, and repetitive 

strain from physically demanding and strenuous job put workers at risk. However, health 

difficulties are the most serious of the risks that employees encounter when working in the 

readymade garment (RMG) sector. While the amount and kind of health risks associated with 

working in the RMG sector varies by country, it is clear that RMG workers in South and 

Southeast Asia are the most affected by the unsanitary and dangerous nature of their working 

circumstances. Specific South and Southeast Asian countries (such as China, Bangladesh, 

India, Thailand, Vietnam, Cambodia, Philippines, Sri Lanka, and Pakistan) can be considered 

the world's main RMG product exporters, owing to cheap (i.e. low wages) and available labor, 

simple or no technology/prior skills required for the job, and a lack of alternative job options, 

particularly for women (Hamza et al., 2019). While low-cost labor is crucial, factory owners 

tend to reduce RMG goods manufacturing costs in order to remain competitive and attract 

foreign clients. As a result, less money is spent on maintaining a secure working environment 

for RMG manufacturers, putting the health of RMG workers at risk (Begum, N. 2016). The 

goal of this thesis is to better understand workplace circumstances and how they affect RMG 

workers' physical and psychological wellbeing. While the bulk of RMG companies are situated 

in South and Southeast Asia, no past studies have been found to investigate the health risks that 

these employees face. Consequently, this study will provide an overview of the available 

evidence related to the physical and psychological health vulnerabilities of RMG workers in 

South and Southeast Asian countries. 
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6.2 Study Process  

This thesis all data were collected in such a way so that everything present two phenomenon 

one is before intervention which basically indicates the baseline data and other is after 

intervention which indicates the resultants. The overall programme theory for the intervention 

is as mentioned above that it is possible to integrate productivity and OHS in such a way that 

both can be improved at the same time. The consequence of this theory is that there are either 

positive relations between productivity and OHS or that possible negative relations can be 

controlled. It can for instance be in the case of increased repetitive work speed which can be 

remedied by job rotation or investments in OHS which do not pay off immediately but do so 

in the longer time due to increased motivation.  

This overall programme theory carries a number further assumptions for the intervention: 

• The involved companies will be motivated to invest the necessary time and money to 

implemented improvements developed during the intervention process. 

• Key lean tools can be introduced and applied in the interventions in such manner that the 

involved staff and workers can use it in practice and so that they support both productivity 

and OHS. 

• Ergonomics focus points such as workstation design and materials handling can be 

integrated with the lean tools and utilized to increase both productivity and OHS as well as 

remedy problems related to higher work speed.  

• It is possible to involve managers, supervisors, and workers to such an extent that they 

develop the necessary motivation to implement improvements developed during the 

project.  

• Action oriented and learning by doing training can be a key tool to secure active 

participation as well as identification of relevant improvements.  

 

This programme theory forms the basis for the actual intervention design which is outlined in 

the following sections. 

In this study most of the data has been collected on field inspection. The main objective of this 

study is to observe the impact of the training into the occupational health and summary. So 
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initially three RMG factory Fac 1, Fac 2, Fac 3 was selected. All these factories have well 

potential manufacturing lines along with more than 3000 workers. Each of factories has more 

than 20 production line as well. In the material section more details of the companies will be 

discussed.  

According to the objective it was observed whether the OHS can be changed through training 

and how much impact also done in the productivity. So initially it was required to select proper 

company for the study. It is not obvious that all companies are interested to allow this study. 

Many industries are afraid of this sort of studies. So, a Danish buyer BESTSELLER helped to 

find the industries for this study. They have selected their prominent supplier for this study. 

Among those suppliers 3 factories was selected for this study.  

Even after selecting the factory, it is required to choose the correct production line for the study 

because all the lines were not perfect for the study. Some lines were more efficient, and some 

lines were less efficient. Along with this some line has some machine difficulties and shortage 

of machine.  

After the selection of lines, a meeting was set with the upper management to discuss about the 

study plan because it is very important to make then understand what we are study and how 

much benefit they will get from the study. In the discussion meeting they ask for their query 

and when they are satisfied, they permit for the study. It is very important to have their consent 

because it helps us to collect data. Along with this all member of the study including the 

research people and the lines related people have same motivation to run the study. In 

production sector it is very hard to get time from the production people without their 

management consent that's why this management meeting is very important. After completion 

of this study all the findings and the required improvement in scopes were presented to their 

management so that they could understand what has been studied. Even though in middle of 

the study update was also sent to the higher management.  

6.3 Methods and Data Collection 

This thesis based on survey method was applied to three RMG factories in Bangladesh. 

Objective is to improve productivity and OHS of the RMG sector of Bangladesh. In this thesis 

emphasize was given to OHS related intervention findings and feasible improvements of 
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production floor productivity. Factory is selected based on the top management commitment 

and this study has covered full 3 separate sewing line and around 200 workers (workstation) 

were involved in this study.  

The basic methodology of the study is the intervention process how the data has been collected. 

In most of the cases data has been collected on quantitative measure. However, in some cases 

some questionnaires also asked for data collection. Here is the brief methodology step by step. 

All steps will be discussed later  

• A convenient line was selected according to the possibilities  

• An OHS team was formed including Compliance, Human resource, and Industrial 

production people 

• Data collection parameter was separated in three categories (Environment, Ergonomics and 

OHS assessment) 

• Existing condition data was collected  

• Problems related to OHS was identified by the OHS team  

• Formal training was given for factory worker as well as on job training about ergonomics 

issues (Appendix-1 and Appendix-3) 

• Suggestion for improvement was developed by arranging a meeting with research team and 

OHS team  

• Decisions of that meeting then implemented by OHS team  

• Final data was collected after intervention  

 

The intervention process consists of a number of steps most of them in natural sequence and 

some of them related to the research which will be elaborated in next chapter. The whole 

intervention process is expected to last 4-5 months. Below we elaborate on the steps.  

Before start of the intervention 

As described above the final inclusion in the intervention project is completed by signing the 

MoU (Memorandum of Understanding) (Appendix-2). In the MoU the companies commit 

themselves to active participation in the project, including appointing a core group chaired by 
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management and a contact person and representatives from the relevant staff as well as 

workers. The core group is expected to participate in introductory training and data collection. 

An operational group was formed for every designated department and for specific production 

lines to help the intervention team so that the actual implementation can be done.  

For companies which have not been part of the baseline study, a baseline data sampling and 

maturity assessment are carried out. This is necessary in order to compare with the baseline 

study and secure the possibility of a before and after comparison. 

Initial training 

Initial training of the core group is carried out, facilitated by the researchers. The training gives 

an introduction to the intervention methodology and a basic hands-on experience on the tools 

utilized through the intervention. Representative from the top management is invited to join a 

network of the participating company which meets four times during the intervention process. 

At the meetings the POHS researchers will introduce important elements for improvement of 

productivity and OHS and leave space for exchange of experience between the companies.  

KPI measurements 

Before actual improvements are initiated KPI measurements of both production and OHS of 

the selected production unit, which is the target for the intervention, will be carried out. It is 

done jointly by members of the company core group and the POHS researchers.  

Identification of improvements 

The intervention as such starts with identification of possibilities for improvements. It will take 

place at a workshop where results from the analysis of the KPI measurements is presented. The 

actual process will be tailored to each company depending on needs and priorities and carried 

out by the company core and operational groups supported by the POHS research team. It is 

expected that most companies will used VSM to identify possibilities for improvements 

including both productivity and OHS improvements. The use of 5S and ergonomics checklists 

is also expected. For other tools it depends on the needs and priorities of the company.  

Implementation of improvements 
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Improvements are implemented by the company project group assisted by the POHS research 

team. The team will visit the companies regularly and support the implementation as much as 

needed. It is also envisaged that during the implementations process new improvement 

initiatives are taken. It can either be by disseminating the improvements to other production 

units or by adding new initiatives such as introduction of visual management when other basic 

improvements have been carried out.  

Measurement of results 

The intervention process will be completed by measurements of effects. It will be carried out 

measuring the same KPI as before the start of the intervention. If additional improvements have 

been added before and after KPI measurements are also carried out for these improvements.  

As the study has been done on three different factories so some things has been considered to 

make them comparable. In order to make them comparable some of the factors have been 

considered. Lines outer condition along with temperature and humidity is also taken into 

concern. In-fact, a production line of every industry was selected by considering following 

things  

• Product running (T-shirt, Shirt, Denim, Jacket) 

• Number of machines  

• Number of workers 

• Product output  

It was considered to be optimal when the line has been selected. Because if a line with high 

efficiency or low efficiency chose then data may disrupt from others.  

This study mainly focus on some different parameters of OHS which are directly related to the 

production floor. It was observed that all these parameters have positive influence on the 

productivity as well. So, at the time of the study a baseline was taken without informing them 

about the standards. All those specific parameters are given bellow  
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6.3.1 Sitting posture  

Sitting posture is one of the basic parameters of OHS especially it’s a long-term work. So, an 

ergonomically satisfied sitting posture was selected. In Figure1 it was demonstrated that how 

an ideal seating posture should be maintained in the work station (Dragcevic, 2011; Eladly et 

al., 2020). In most of the RMG factories, workers are facing intensive workload and high 

working hour. Due to this excessive pressure worker often maintain improper head, arm, leg, 

and back position. Most of the time workers were facilitated with the poor stacking chair 

(Parveen et al., 2017). Even though in most cases there were no backrest facilities in the chair. 

It's difficult to work on those kinds of chairs for 10/12 hours. (Hamja et al., 2017). In this study, 

it was found that sometimes people were not aware of how to sit properly so, in this sense an 

ergonomic chair will not be able to improve the situation. Cause due to the indecorous posture 

for the prolonged time back pain, musculoskeletal pain, neck pain become a possible threat to 

this industry (Parveen et al., 2017). 

 

Figure 1 Right posture 
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After selection of the posture, it was divided into 4 segments for collecting the data. Parameters 

are Head, Arm, Back and leg. If, the worker of the selective workstation (Wkst) matches with 

the correct posture, then the workstation given acceptable (A) and if the posture was not correct, 

they are given (N). A template of baseline data collection for sitting posture is given in Table 

1 

Table 1 Sample of Sitting posture data 

Ergonomics (workstation level) 
1.General Information: 
a. Line No: 23                      b. Workstation no: 6 
c. Company name: Fac 1 

 

Please refer to the pictures in order to assess the item as Acceptable (A) or Needs 
improvement (NI)  

Assessment level Wkst.1 Wkst.2 Wkst.3 Wkst.4 Wkst.5 Wkst.6 

Figure 2 wrong posture 
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Head Position  A A A A N N 

Arm Position  A A A A A A 

Back Position A A A A N A 

Leg position A A A A A A 

 

6.3.2 Machine Safety  

The sewing machine is also an unavoidable source of hazard which is apparently a common 

reason for floor level occurrences. Because a sewing machine has some mechanical aspects 

which can easily be a reason for worker safety issue. Usually, a machine is running around 

3000 to 4000 RPM (Revolution per minute), so it's needed to be handled properly with 

sufficient knowledge. But some machine tools are also important in order to ensure proper 

machine safety. In this study it was considered that four items which were Belt cover, Needle 

guard, Machine light, and Eye guard will be considered into this category. We gave point in 

every machine according to the availability of these items. If in each workstation all four items 

are available and in use condition, then they were given 5 out of 5. Here a template of Fac 1 is 

given from baseline study 

 

Figure 3 Machine safety measure 
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Table 2 sample of Machine safety Data 

OHS assessment (workstation level) – Part 2/2 
1.General Information: 
a. Line No: 23                      b. Workstation no: 06 
c. Company name: Fac 1 

 

On a scale of 1-5 (1 lowest and 5 highest), please rate the following:  

 
 

Wkst.1 Wkst.2 Wkst.3 Wkst.4 Wkst.5 Wkst.6 

Machine safety: 

1- Belt cover 

2- Needle guard* 

3- Eye guard 

4- Machine light 

All 4 items correspond to score 5, 

3 items to score 4, 2 items to score 

3, 1 item to score 2, and 0 item to 

score 1. 

4 4 4 5 4 4 

 

6.3.3 Easy reach material  

Workers movement has a significant impact on both productivity and OHS. Excessive 

movement consume more time which affects productivity. On the other hand, excessive 

motions have a direct impact on musculoskeletal pain. Here we have monitored the most 

common motion activity of a worker that is pick-up and drop of the material. An angular 

Figure 4 Easy reach material 
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measurement according to Figure 4 as followed to collect the data. Each and every machine 

were given a score out of 5. 

Table 3 Sample of Easy reach material Data 

OHS assessment (workstation level) – Part 2/2 
1.General Information: 
a. Line No: 23                      b. Workstation no:  

c. Company name: Fac 1 
On a scale of 1-5 (1 lowest and 5 highest), please rate the following: 

 
 

Wkst.1 Wkst.2 Wkst.3 Wkst.4 Wkst.5 Wkst.6 

Easy reach of materials  5 5 4 4 3 3 
 

6.3.4 Enough space  

The space between the two sewing machine has a partial impact on worker health and 

occupational safety. If the space between two consecutive machines is too short, then it will 

hamper workers free movement which eventually raising issues on workers’ health and Safety. 

Even in case of an emergency, it will be difficult for them to move. On the other hand, if the 

space is too large then it will negatively affect productivity. It also raises questions about the 

proper utilization of floor space. Considering both ILO has set a standard for machine layout 

which was illustrated in Figure 6 (ILO). We follow that and set criteria to score them. The score 

was also given here in a 5-rating scale. 

 

Figure 5 Flexible working condition 
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Table 4 Enough space sample data 

OHS assessment (workstation level) – Part 2/2 
1.General Information: 
a. Line No: 23                      b. Workstation no:  
c. Company name: Fac 1 

 

On a scale of 1-5 (1 lowest and 5 highest), please rate the following:  

 
 

Wkst.1 Wkst.2 Wkst.3 Wkst.4 Wkst.5 Wkst.6 

Enough space  5 5 5 5 5 5 
 

6.3.5 Productivity 

At the initial stage of the study the productivity was measured. Productivity basically means 

the hourly production of the line. As an example, factory one has 313 pcs of cloth production 

per hour. These pieces come through the production line along with 3 quality check on an 

average. Even though many pieces were rejected in the final quality check. The counted piece 

is after the quality check. In the baseline the hourly production of the lines was  

Table 5 Productivity data sample 

Factories Factory 1 Factory 2 Factory 3 

Hourly Production (pcs) 313 270 220 

 

Figure 6 Enough space parameter 
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6.4 Materials  

The main component of this study was the following research company who helped for the 

whole intervention. The measuring tape and the questionnaires was used for the study. And to 

complete the process all these 4 organizations was involved. Due to Non-disclosure agreement 

(NDA) the factories name is not published.  

6.4.1 Research Company 

This study was done Indian research project which is collaborating with Ahsanullah University 

of Science and technology (AUST) in Bangladesh and Danish International Development 

agency (DANIDA) and Alborg University of Denmark. Where one of the key partners was 

Bestseller (European buyer) who supported this study by giving their supplier for 

implementation. 

6.4.2 Factory 1 

This corporation operates 11 businesses in six industries: export-oriented readymade clothes, 

garment accessories, textiles, paints, information technology (ISP), and foodstuffs. The 

originator envisioned an industrial entity at a period when manufacturing things locally was 

difficult owing to a lack of infrastructure and a limited market swamped with completed goods 

from the country's western regions. The company's fate with thread and needle may be traced 

back to the early 1980s, when Bangladesh made a big splash in the garment export market. 

Over time, the Group's garment divisions developed world-class experience and in-depth 

understanding of the industry, solidifying their position and contributing to the prospering 

sector's export-driven expansion. Their attention, care for quality, and commitment can be seen 

in the products they manufacture and ship to some of the world's most well-known fashion and 

active-wear brands. 

 

They excel at clothing in general. They have six separate garment units with cutting-edge floor 

lines that produce shirts, jackets, ladies' and children's active wear. Integrity, honesty, quality, 

leadership, and accountability are basic principles shared by all members of this Group. Since 

the 1950s, these ideals have guided the Group's member firms and continue to do so today. 
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Table 6 Factory 1 profile 

Profile 

Legal status   
 

Private Limited Company 

Established on 2003 

Area   43,750 SFT. 

Number of lines  8 

Production capacity 12,000 dz / Month 
Manpower 

Sample room  06 

Production  887 

Quality control 87 

Others 41 

Total 1021 

Machinery 

Plant machines 437 

Special Machines 36 

Others 26 

Total 499 

 

6.4.3 Factory 2  

It is an apparel limited firm with 7 to 249 workers, which means that this Apparels Limited, 

which employs roughly 1700 people, employs somewhat more people than the typical company 

in Bangladesh. Their average efficiency is greater than 60%. In Table 7 companies’ information 

is given  

Table 7 Factory 2 profile 

Profile 
Year of Foundation  2005  
Total Number of lines  160 
Man, vs Woman % 35/60% 
Distance to Port  286 Kilometer  
Ownership  Fully Own  
Legal status  Private Company  
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Current Buyer  30 
Total factory area  120,000 Sq. Ft.  
Monthly capacity  200,000 Pcs  

 

6.4.4 Factory 3 

This is a group of companies, so they have several businesses in related and other industry such 

as food, accessories and chemical manufacturing. They have more than 4 RMG industries. 

They were able to meet the high standards of some of the world's most discerning fashion 

purchasers. Because of their preoccupation with quality, which translates to higher worker 

welfare, a better working environment, adherence to all legal requirements – and a global view. 

Companies’ information is given in Table 8 

Table 8 Factory 3 

Profile 
Year of Foundation  2003 
Total Number of lines  135 
Man, vs Woman % 30/70 
Distance to Port  286 Kilometer  
Ownership  Fully Own  
Legal status  Private Company  
Current Buyer  23 
Total factory area  140,000 Sq. Ft.  
Monthly capacity  180,000 Pcs  

 



 

 48 

7 RESULTS  

In this chapter results of each parameter will be given with proper discussion. And how they 

have been differentiated from each other will be also taken into concern. In Appendix-4 the 

details of after calculation was presented, there some additional parameters also given. As, this 

study has two types of data one is in the baseline and other is after the intervention, so both are 

presented here with bar graph.  

7.1 Sitting posture 

Fortunately, in all three factories the chair has been found with backrest. But the point is, in 

spite of having the backrest people are not using it because they are not aware of it. Though 

the chair is stiff, but it would be better if the chair is swivel capable. We followed a correct 

sitting posture (fig:1) arrangement and trained them. According to this suggestion was given 

to the factory’s top management. In order to identify the impact, data was collected two times 

one in the baseline (existing) and after the implementation.  

Figure 7 illustrates the acceptable percentages of worker in per inspection in sitting aspects 

such as Head position, Back position, Arm position, and Leg position of different factory. It 

also the depicts the percentages of baseline (before) and implementation (after). The 

demonstration is clear enough to identify that our initiative has paid off. 

Figure 7. Sitting posture percentage before and after implementation (N= 200)  
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7.2 Machine safety  

The sewing machine is also an unavoidable source of hazard which is apparently a common 

reason for floor level occurrences. Because a sewing machine has some mechanical aspects 

which can easily be a reason for worker safety issue. Usually, a machine is running around 

3000 to 4000 RPM, so it's needed to be handled properly with sufficient knowledge. But some 

machine tools are also important in order to ensure proper machine safety. In our study, we 

consider four item which are Belt cover, Needle guard, Machine light, and Eye guard. We gave 

point in every machine according to the availability of these items. 

Initially some machine didn’t have all the required tools. After identifying the machines, a 

recommendation was given to the top management, and they take necessary steps to solve those 

problem. On the other hand, workers were trained about the machine safety so that they can 

understand the proper use of this tools.  

Figure 8 illustrates the machine safety score average before the implementation and after the 

implementation. This is basically come from all machines presented in the sewing line. It’s 

easy to determine that implementation procedure worked perfectly so that in every factory 

score average has increased. 

4.74
3.96 3.72

4.83 4.88

3.8

F1 F2 F3

Machine safety avg. Before Machine safety avg. After

Figure 8 Machine safety average score (N=115) 
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7.3 Easy reach material 

The best pick-up location was considered the 90 degrees of the worker and scored 5 for that 

and in every 30 degrees movement from the 90-degree cause one-point reduction from the 

score. Suppose if it is 120 degrees then the score is 4. IE team member were trained and module 

was given so that they could understand the ideal condition. Even they were informed how this 

will impact on the productivity. Several audits were done. 

Figure 9 illustrates the easy reach material score average before the implementation and after 

the implementation This initiative impact positively, all factories’ averages were increased. 

7.4 Enough Space 

 

Figure 10 Enough space average score (N=200) 

In Figure 10 data shows that each factory reacts positively, because in every factory the average 

score is showing an upward trend.  

4.63 4.29
3.57

4.67 4.68 4.38

F1 F2 F3

Enough space score avg.  Before Enough space score avg.  After

4.74
4.2

3.6

4.78 4.88

3.64

F1 F2 F3

Easy reach material avg. Before Easy reach material avg. After

Figure 9 Easy reach material average score (N=200) 



 

 51 

 

7.5 Productivity  

This is comparison of the lines hourly production count before and after the intervention. This 

is the number of finishes has been produces from the selected line and the outcome has been 

taken after the final quality check. In many times some of the defects were detected in the final 

check which was deducted from the final count. After implementing all the tools and collecting 

all OHS parameter data. The final productivity was also measured to see whether the OHS 

parameters awareness and methodology impact the productivity. In factory 1 (F1) 20 pcs 

increased which accumulated 6.38% in F2 15 pcs (5.55%) and in F3 25 pcs (11.36%). In Figure 

11 final and baseline data are given which is demonstrating the uphold percentages. 

 

Figure 11 Productivity before and after(N=3 lines) 
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8 DISCUSSION  

This chapter combine the literature review with the study result. In the literature there was a 

certain study on OHS in the different sector of the industry. However, there is very limited 

study found in the mass production sector. And even no direct parameter was evaluated from 

floor level data. But in this study data has been collected on floor level. For choosing the 

methodology the previous standard was considered for parameters of ergonomically sitting 

postures. 

All those related journal what have been used in this study has different set of objectives. Some 

of them were focusing on productivity, some of them were on Health and safety. Even though 

Bangladeshi industry related journals (Hamja 2017, Hamja et al., 2019) were focusing on lean 

manufacturing which indicate the productivity only. Specially to shorten the waste and to 

increase the productivity. Along with this (Hayen 2012, Smaddar 2016) work on the possible 

outcomes which can be occurred due to poor work ambience. 

 

All the findings and result collaboration with literature will be discussed in this section 

separately according to the research question. There were three research question in this study 

which will be discussed in different subsection with heading of RQ1 (Baseline Evaluation), 

RQ2 (OHS Parameter Evaluation) and RQ3 (Impact on Productivity) 

8.1 Baseline Evaluation (Before intervention) 

Baseline basically the initiation of the study to acknowledge the change and current condition. 

It was done at early stage of the study approximately 3 months before the result. This time 

nobody was informed what basically going on the production line because of the purity of 

existing data. The study was done with three standard garments industry who are running their 

business successfully with 100% export goods. That means they are maintaining a minimum 

standard for that. In the result section the sitting posture figure shows that all three categories 

(Head, Arm, Back) all three factory (F1, F2, F3) score was above 70% which is quite 

acceptable. According to our expert of the study in POHS project it was above the standard. 

However, in the leg positioning F1 and F2 failed to reach the 70% where F3 claiming 100% 

which is phenomenal. In the machine safety parameter, all three factories were able to manage 
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around 4 score out of 5. In order to see the improvements, we need to focus on the fractional 

value as there were 95 machines involved in this parameter. In easy reach material score is 

defining about the production line sorting system and how uniformly the material has been 

placed in the line. In that sense the base line F1 has the best positing with 4.74 score and the 

worst one is the F3 with 3.6. And at the baseline the hourly production of the line is F1-313, 

F2-270 and F3-220 pcs. All these base line parameters help to identify the improvements scope 

for the future study in the implementation stage.  

8.2 OHS Parameters evaluation (After intervention) 

After the baseline all the improvement scopes has been identified through the deficit of the 

ideal score. It can be stated that in sitting most of the parameter got well score except leg 

position. It is common for all three factories. So, in order to give the proper training, the picture 

1 and picture 2 was followed and give them proper instruction why it is required and what can 

be happened without this. In the training time many rigidities from the worker arise to change 

their body language and movement which was resolved by the team member with expert help. 

After giving them proper training, it was observed that in the head position they improved in 

all station. However, in some cases the score got decreased which is very minimalistic. It can 

be considered as human error.  

In machine safety, every workstation an improvement score was recorded in every factory. 

Factory 2 got tremendous improvement after training which is exceptional among the factories. 

They got around 23% development than previous score. It that process it was just demonstrated 

to the management along with worker how they can be affected if they are not taking necessary 

measure regarding the machine failure points. But the factory 3 should also take care of these 

measures. 

In easy reach material, the degree of standard placement of materials was demonstrated. In that 

time most of the worker was surprised to see the difference of their processing time. In most 

of the cases it was observed that every 30 degree of fluctuation they need one to two second 

more in every process. And when it is matter of mass production then it can affect the whole 

production with significant impact. 
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Space is required for parallel movement of the worker during operation on the other hand it is 

also needed to be optimized to consume less space along with proper productivity. All three-

factories got improvement after the training. Because management always wants to optimize 

their space that’s why this suggestion attracted them most. And the result shows the 

improvement. 

8.3 OHS impact on productivity 

Productivity of the selected lines was measured in the baseline and after all implementation the 

productivity was measured. Productivity measured through the hourly production. After all the 

implementation of Sitting posture, Easy reach material, enough space and Machine safety it 

was identified that OHS parameters has significant positive impact on the productivity. Overall, 

6%-12% productivity has been increased due to this intervention activity. However, it is not 

properly sure how much effect of this study impacted the productivity. Even though it may 

occur that due to pressure of management they could have given their best effort to extract the 

best possible outcome. On the sense there is no doubt that this study impacts the productivity 

as it reduces production time through the material placement, flexibility and increase their 

comfort of doing the job. 

8.4 Limitation  

In this report, we have discussed the interrelation between OSH and productivity regarding 

various OHS parameter. If the workers are provided with proper health and safety regulation 

the productivity of the industry can be increased. Proper interrelation between the productivity 

and OHS condition must be determined. There are some limitations of this study regarding the 

data collection and line selection. It will be more convenient if the line can be selected with 

same manpower and same style and same types of operation. Though in this study garments 

styles were similar but not uniform. In this study it was not perfectly measured that which 

parameter impact the productivity. It could be generally increased due to the awareness. As an 

extension of this study, it can be done to identify which parameter affect the production most. 

In this study data collection and implementation was done within 6 months so it will be better 

if the data can be collected for longer to understand the sustainability. Even after certain time 

it should be re-evaluated whether this progress sustain. In this study one of the major drawbacks 
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is the study has been done through the buyers so that it highly possible that management taken 

good care of this study. So there could be more effort rather than the usual might the worker 

has given. This study has been carried out 100% export-oriented factories only. In a common 

sense it is very obvious that export factories have relatively better work culture and 

infrastructure than the local factories. In order to get the exact scenario, it is required to have 

50 % local companies into the intervention. 
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9 CONCLUSION  

This empirical study has extracted an overall scenario of floor level OHS in RMG sector which 

focused on three factories. As it is well documented that an efficient health and safety program 

can assure OHS of its employee. This study comprised the research gap that floor level OHS 

measurement is essential for sustainable manufacturing. Along with this, in this study the detail 

change of OHS assessment was mentioned. Even a proper numerical indication was given with 

the structured methodology and initiatives. The result depicts that most changes were positive. 

It is also helping to identify the OHS parameters in such a labor-oriented factory. It also helps 

management to ensure the floor level OHS. 

It is an analytical study so further deep research is needed to identify whether this initiative has 

direct impact on absenteeism or occupational hazard. Cause the main goal behind this study is 

to reduce accidents and occupational injuries. 

9.1 Key findings 

The key findings based on literature review and practical study are presented in this chapter 

regarding defined research questions. It is also easy to find out the major outcomes from the 

question and result co relation.  

9.1.1 RQ1: Current state of OHS in RMG industries?  

In this study it is possible to understand the current situation or RMG industries. It is also 

possible to identify which parameter can be measured in the mass people industry. in figure 2 

and figure 3 in can be identified that how parameter could be measured. Though in this study 

only three factories were measured. But from the baseline evaluation it can be understand how 

they are maintaining. State is divided into 4 category sitting posture, material reach, space, 

machine safety. All these parameters they are having good score except some anomalies that 

means industries are in good trends. Still there is some improvement scope which was 

identified in the discussion section. But the management motive is very important for these 

industries to improve the condition. Even in some cases they need to invest a lot especially if 

the chair is not standards and the ventilation of the workstation. 
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9.1.2 RQ 2: What kind of OHS parameter can be identified and measured in labor-
oriented industry? 

In this research the identified parameters are selected for the RMG sectors only. Here in sitting 

posture all the body part were measured what can be affected. All those are head, leg, arm and 

back. The correct and the incorrect posture were identified through the figure 1, figure 2. In the 

table 1 the data collection procedure was also described in order to understand the acceptability. 

Even in the table 2 and figure 4 the machine safety parameter is described, and this is something 

required for all sewing workstation for this industry. In some time, management need to invest 

in this belt cover, needle guard because it can be more dangerous if a broken needle goes into 

the eyes. In the training session all this hazardous situation was discussed. Space optimization 

is the main things what management focus on because they always need their production floor 

to be optimized. And on the other hand, it should be flexible for the worker so that they can 

move flexibly. This is also applicable for the easy reach material because it reduces the 

production time proportionally the production rate will be higher which can be identified in the 

figure 11.  

9.1.3 RQ 3: How the training impact on the result of the Ergonomics OHS and 
Productivity? 

This is basically the comparison of before after data. Which means the data has been conducted 

at the base line study and after training. The differences are noticeable, and the proper 

description was given in the 7.1, 7.2 and 7.3. Training impact the study a lot. In most cases data 

trend has positive impact after the training. Even though the ultimate productivity has increased 

up to 5-16% into the lines.  
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Appendix-2: Memorandum of Understanding MOU 

This Memorandum of Understanding is signed on this day of….........201.. 

BETWEEN 

(Name of the company), Bangladesh (hereinafter is called 1st part) and is represented by 

its Managing Director……………………… 

AND 

Aalborg-AUST Research Project (hereinafter is called 2nd part) and is represented  either 

by Prof. Peter Hasle of Aalborg University, Denmark or Prof. Dr. Md. Amanullah, 

Ahsanullah University of Science and Technology, Dhaka, Bangladesh.  

1. The aim of the MOU is to collaborate regarding an programme for improvement 

of productivity and Occupational Health and Safety (OHS) in part one’s factory.  

2. The improvement programme is related to the research project carried out by the 

second part (Aalborg-AUST Research Project)  which is funded by DANIDA, 

Denmark. The project aims to investigate how garment companies can enhance 

productivity by improving Occupational Health and Safety (OHS) conditions of 

the factories.  

3. The second part is committed to provide researchers and experts (from Aalborg 

University, Denmark and Ahsanullah University of Science and Technology 

(AUST), Bangladesh) for the assistance to the improvement programme. One 

researcher will be appointed as responsible for the daily collaboration between the 

two parties. In this assistance the second part will use necessary and relevant 

operations management, human resource management, and supply chain 

management tools and techniques.  

4. The assistance will include assessment, observation and measurement of present 

conditions and development of suggestions for improvements. The suggested 

improvements will use scientific tools and technique (such as Lean, JIT, TQM, 

5s, VSM, SOP, Kaizen, flow design, visual management, workstation design, 

material handling, worker participation and engagement) whichever fits well with 



 

  

the existing conditions and needs of the factory. It will also include the necessary 

training of staff and workers.  

5. The second part is obliged to keep all the information collected from the first part 

fully confidental. All information will only be used in anonymous form unless 

agreed differently by first and second part.  

6. The first part is committed to provide the relevant numbers of competent 

employees from different sections to form a core committee. One member will be 

appointed to secure the daily collaboration between the two parties. The members 

from first part in the core committee will get al.,l sorts of assistance from second 

part to enrich their existing knowledge for improving OHS and productivity.  

7. The research and development activities toward OHS and Productivity 

improvement will secure full liberty and choice to the companies to determine at 

which level and to what extent any suggestions for improvements or training 

should be implemented.  

8. The first part will receive a certificate recognizing the degree of collaboration and 

the improvement of OHS and Productivity after the completion of the 

intervention. This would hopefully help the first party to enhance and strengthen 

the relationship with foreign buyers, which would impact on the growth and 

sustainability of the first party. 

 

Considering the clauses as laid down is this MOU, we the first part do hereby agree to 

honor the MOU.  

Signature of the 1st part  

Considering the clauses as laid down in this MOU, we the second part do hereby agree to 

honor the MOU.  

Signature of the second part  

Appendix-3: Initial training programme of coregroup and operational 

group 

Formation of core group  



 

  

The General Manager will assign someone as his representative from the company. He 

will be in charge of the committee in that company. This person can be more from HR, 

Compliance, Industrial Engineering or Technical director.  

For the intervention project in a particular project a core company group should be 

created. This group is a combination of persons from different department. At least one 

person from the relevant departments such as Production department, Compliance and 

HR department, Industrial Engineering department and Merchandising department 

should be kept in the group. Those persons will be the representatives of their department. 

These members will take part in the intervention project in a particular line of the 

production floor of that company.   

A supervisor from the department with the selected production line(s) should also be 

included. He may be the representative of few supervisors who will take part in the 

intervention work. 

During the intervention project work, a worker should be selected as a representative of 

all workers participating in the intervention project. Preferably he should be chosen from 

the members of the participatory committee or safety committee.   

From the core group that will be formed, one person from the group should act as a project 

coordinator. He will be coordinating the group while the intervention work would go on. 

He will also need to do secretarial work and maintain documentations and arrange any 

formal or informal meeting if necessary. It can be for instance from HR and compliance 

or Industrial Engineering department.  

Role of core committee members 

Project coordinator will be responsible to convey the meeting and write minutes and keep 

records. Meetings are vital for management and communication. The project will arrange 

meetings in regular basis. It may be weekly or may be daily at the end of the day. The 

agendas for the meeting would be the activities done as a part of the intervention project 

and discussion relating outcomes for doing so. The project coordinator should maintain 

all the documentations. Every meeting should have minutes and the minutes should be 

circulated among the group members. The activities, the changes that would be made and 



 

  

the outcomes due to the changes would be discussed in the meeting. The project 

coordinator should keep all the records for future evaluation.  

The compliance/OHS manager of the core company group will be responsible for 

providing information and support related to Occupational Health and Safety. While 

doing intervention work in the shop floor, the compliance manager should give support 

to the team by providing information and logistics support. 

Production manager of the core committee group will be responsible for providing 

information and support related to production and products. He should supervise the 

whole production of the line which would be under the intervention project. He will 

conduct the production according to the changed mode in the intervention work period. 

He will maintain to run the production smoothly. His duty includes checking and setting 

quality standards. The production manager will check the production outcome of the line 

and disclose the documentations in the meeting. 

In the core committee group, there is a need of merchandiser. Because a merchandizer 

can give a better understanding of buyers suppliers relationship. The merchandizer will 

be responsible for providing information and support related to buyer supplier relations 

as he always maintains relation with the buyers and suppliers. So while doing intervention 

work, the buyers suppliers relation part can be understood. 

There will be a representative of the supervisors. He will be responsible to provide 

information related to shop floor and implementation of intervention. He will supervise 

the production and will give assistance to the intervention work. He will guide workers 

to adjust with the changed methods of working during intervention implementation 

period.  

Among the workers, a representative would be selected who is a member of workers’ 

participatory committee or any other committee like safety committee. If there are any 

issues regarding workers and to raise their suggestions or demands then workers’ 

representative will be responsible to raise their concerns on behalf of shop floor 

employees.  

 



 

  

Appendix-4: After intervention presentation 

 

 

Intervention Overview 
on Fac 1  Ltd.

INTRODUCTION 

Key Partner The aim of the project is to improve 
productivity and OHS condition in the 
RMG industry of Bangladesh
Collaborative key partners
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Line Information  

• Line No : 10 
• Buyer : Bestseller 
• Product: Ladies Tops 
• No of Worker : 55

“ Productivity 
SMV
VSM
5S
Changeover
Quality  

OHS

6

SMV (Standard Minute Value)

Collection method 
Measured  data

Action
Two bottlenecks were solved 

Bottom frill tack 
Material pickup position was changed 
Motivation was given 

Final thread cut  
Sharp scissor was suggested and given 

7
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Bottleneck processes 

36 Bottom frill tuck 25 23 24 27 28 25.4 141.7
37 bottom hem false stitch 49 50 48 49 49 49 73.5
38 bottom hem false stitch 52 55 54 53 51 53 67.9
39 Bottom hem frill make 21 20 23 22 21 21.4 168.2
40 Bottom frill matching 17 18 17 18 16 17.2 209.3
41 Bottom frill join 69 67 69 68 66 67.8 53.1
42 Bottom frill join 64 65 66 65 64 64.8 55.6
43 Bottom frill join 60 63 62 60 62 61.4 58.6
44 Bottom frill servicing 21 23 24 22 23 22.6 159.3
45 loop join 25 28 27 23 29 26.4 136.4
46 Final thread cut 102 105 104 105 108 104.8 34.4
47 Final thread cut 105 102 105 105 106 104.6 34.4
48 Final thread cut 107 108 107 106 108 107.2 33.6
49 Final thread cut 107 109 105 104 107 106.4 33.8

36 Bottom frill tuck 30 28 28 31 30 29.4 122.4
37 bottom hem false stitch 49 50 48 49 49 49 73.5
38 bottom hem false stitch 52 55 54 53 51 53 67.9
39 Bottom hem frill make 21 20 23 22 21 21.4 168.2
40 Bottom frill matching 17 18 17 18 16 17.2 209.3
41 Bottom frill join 69 67 69 68 66 67.8 53.1
42 Bottom frill join 64 65 66 65 64 64.8 55.6
43 Bottom frill join 60 63 62 60 62 61.4 58.6
44 Bottom frill servicing 21 23 24 22 23 22.6 159.3
45 loop join 25 28 27 23 29 26.4 136.4
46 Final thread cut 109 107 115 106 108 109 33.0
47 Final thread cut 100 102 105 108 106 104.2 34.5
48 Final thread cut 108 109 110 115 108 110 32.7
49 Final thread cut 116 109 108 110 115 111.6 32.3
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Before 

After 

• SMV was decreased by 878 sec. to 870 sec.
• Efficiency Increased by 78% to 81%
• Output was increased by 313 to 333 per hour 

Buyer Kappahl SMV (Sec) 878 Production per 
hour 313

Style No. Elis Blouse SMV (Min) 14.6 Total no. of 
workers 49

Item Ladies Blouse Earned minute 18252.55467 Efficiency 78%

Target 156.25 Given Minute 23520

Imbalance Ratio@100% 34%

Balance Ratio @100% 66%

Imbalance Ratio@80% 27%

Balance Ratio @80% 73%

Buyer Kappahl SMV (Sec) 870 Production per 
hour 333

Style No. Elis Blouse SMV (Min) 14.5 Total no. of 
workers 49

Item Ladies Blouse Earned minute 19136.58267 Efficiency 81%

Target 168.75 Given Minute 23520

Imbalance Ratio@100% 29%

Balance Ratio @100% 71%

Imbalance Ratio@80% 23%

Balance Ratio @80% 77%



 

  

 

 

VSM (Value Stream Mapping)

10

Collection method 
Tagging a single piece from the starting point

Action
Suggested to reduce bundle size 

Inform Line supervisor & IE people to maintain uniform load 

Dynamic maintenance system 

Production follow up 
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Qty

47

C/T (sec) 660

Front

Bestseller
1

Pieces
Wker No. 

S
e
c Non value 

added
Value added 

33629Waste (sec)

98%

2%

34289

660

33629

Avg. Cycle time 22.0476
Average WIP 59.10 
Value Added 2%

Non Valu added 98%

Avg. Cycle time 16.7692
Average WIP 74.72 
Value Added 2%

Non Value added 98%

98%

2%

30037

500

29537

S
e
c Non value 

added
Value added 

29537Waste (sec)

Qty

21

C/T (sec) 500

Front

Bestseller
1

Pieces
Wker No. 

Before 

After



 

  

 

 

5S 

Aware worker and gave them bag for sandal and 
water 
Aware supervisor 
Aware cleaner 
Have to arrange available tray 
Inform IE & production team
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Line condition in the  
baseline  
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Messy Line 
condition 

15

Everyone sitting 
in the line 
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Uncovered Ideal 
machine 

17

Input rake 



 

  

 

 

Line condition in the 
Implementation 
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Clean Aisle 



 

  

 

 

20

Clean Aisle 
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Aisle line is clear 
rather than 

baseline 
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Input Rake right 
now 
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• Audit Check List score was increased by 55% to 63% 

Topics Before After 

Acquired point (out of 
60)

33 38

Acquired percentage 55% 63%



 

  

 

 

 

 

Quality  

Actions 
Training was given about quality tools 
Team was formed to operate quality works 
2 weeks data was collected and observed through 
Pareto chart & Fishbone analysis 
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25

Uneven
thread Up-Down Pleat

Week-1 108 39 31
Week-2 132 55 28

108

39 31

132

55

28

0
20
40
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80
100
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140

Top 3 defects



 

  

 

 

 

 

Constraints 

Low order quantity 
Huge top and mid management migration 
Not so cooperative 
Less skillful mid management 
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OHS (Occupational Health & Safety) 

Training on basic health and safety issues
Sitting posture & environment meter

Layout management
Material Pick-up

Awareness among 
Compliance team 
Workers & Supervisor  
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