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Abstract - Workplace disorganization is one of the most common yet 

overlooked causes of low productivity, poor quality, and unsafe conditions 

in manufacturing plants. This paper presents a conceptual and literature-

based study of the 5S methodology, a simple and structured workplace 

organization technique consisting of five stages: Sort, Set in Order, Shine, 

Standardize, and Sustain. The paper explains the origin and meaning of 5S, 

describes each of its five pillars in practical terms, and lays out a step-by-

step procedure suitable for implementing 5S on an actual shop floor. It 

further examines how 5S influences operational efficiency parameters such 

as productivity, cycle time, floor space utilization, quality, and safety, 

drawing on findings reported in published case studies from small-scale and 

large manufacturing units. Common benefits, industrial applications across 

different sectors, typical implementation challenges, and best practices for 

sustaining the system over the long term are also discussed. The study 

concludes that while 5S is technically simple, its long-term success depends 

far more on discipline, employee involvement, and management 

commitment than on any special equipment or investment, making it one of 

the most accessible and cost-effective tools available for improving 

operational performance in manufacturing organizations. 

Key Words: 5S methodology, workplace organization, lean manufacturing, 

operational efficiency, waste reduction, standardization. 

1. INTRODUCTION 

Every manufacturing plant depends on its shop floor being able to produce good quality parts, on time, at the 

lowest possible cost. In practice, however, many plants lose a surprising amount of productive time simply because 

tools cannot be found quickly, work areas are cluttered with unwanted material, machines are covered in dirt and oil, 

and there is no fixed place for anything. Such disorganization does not just look untidy; it directly causes delays, 

defects, accidents, and frustration among workers. Before a plant can successfully adopt advanced automation, 

statistical quality control, or complex production planning systems, it first needs a clean, organized, and disciplined 

workplace. This basic requirement is exactly what the 5S methodology addresses. 

5S is a workplace organization method that originated in Japan and became widely known through its use inside the 

Toyota Production System [3][4]. The name 5S comes from five Japanese words - Seiri, Seiton, Seiso, Seiketsu, and 

Shitsuke - which are commonly translated into English as Sort, Set in Order, Shine, Standardize, and Sustain [1]. Some 

historians trace the conceptual roots of organized workplace housekeeping even earlier, to programs such as Henry 

Ford's CANDO initiative in the 1920s, although the structured five-step Japanese version is the form that spread 

worldwide from the 1980s onward. Unlike many modern improvement techniques that require costly software or 

specialized equipment, 5S needs almost no capital investment. Its tools are simple: labels, tags, paint, storage racks, 
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checklists, and above all, employee discipline. This simplicity is precisely why 5S is often recommended as the 

starting point for any lean manufacturing or continuous improvement journey. 

A useful way to appreciate why 5S matters is to consider the everyday warning signs of a disorganized workplace: 

operators walking back and forth across a shop floor searching for a spanner or a gauge; bins of mixed good and 

defective parts sitting side by side with no clear label; walkways partially blocked by pallets or scrap material; 

machines coated in enough dust and oil that a developing leak would go unnoticed for weeks; and work instructions 

that exist only in the memory of one experienced operator rather than in any written or visual form. Individually, each 

of these signs may seem minor, but together they represent a steady, largely invisible drain on a plant's productive 

capacity, and it is exactly this drain that 5S is designed to remove. 

For diploma and undergraduate mechanical engineering students, 5S is one of the most practical concepts to learn 

because it can be observed and even implemented in a college workshop, a project laboratory, or a small local industry 

with very little resource requirement. Understanding 5S also builds the foundation needed to later understand more 

advanced lean and quality tools such as Kaizen, Total Productive Maintenance (TPM), Kanban, and Six Sigma, since 

all of these tools assume that the workplace is already organized and standardized. 

The economic importance of workplace efficiency is particularly visible in developing manufacturing economies, 

where small and medium enterprises often operate with tight profit margins and limited capital for large automation 

projects. For such organizations, waste caused by disorganization - wasted motion, misplaced tools, duplicate 

purchases of items that already exist somewhere in the store, and accidents caused by clutter - directly reduces 

competitiveness. Because 5S requires only labour, basic materials, and discipline rather than heavy investment, it is 

often the single most cost-effective improvement a small manufacturer can make before considering more expensive 

lean or automation initiatives. This makes 5S not only a shop-floor housekeeping technique but also a genuine driver 

of business competitiveness. 

5S is also relevant to how customers and certification bodies judge a supplier's overall discipline. In many supply 

chains, particularly in automotive and precision component manufacturing, a customer's quality auditor will informally 

judge a supplier's likely reliability within the first few minutes of walking onto the shop floor, based simply on how 

organized, clean, and labelled the work areas appear. A visibly disciplined 5S environment therefore functions as an 

early, low-cost signal of broader manufacturing competence, well before any detailed inspection of processes or 

documentation takes place. 

This paper presents a structured, literature-supported study of the 5S methodology. It explains the meaning and 

origin of 5S, describes each of the five pillars with practical shop-floor examples, lays out a step-by-step 

implementation procedure, and examines how 5S affects operational efficiency. It also discusses the benefits and 

industrial applications reported in published studies, the common challenges organizations face while adopting 5S, the 

best practices that help sustain the system, and the future direction of 5S in the context of Industry 4.0 and digital 

manufacturing. The paper is organized so that each section builds on the previous one: after establishing objectives and 

reviewing prior work, the core pillars and implementation steps are described in enough practical detail that a student 

or young engineer could use them as a working reference on an actual shop floor. 

2. OBJECTIVES 

The specific objectives of this study are as follows: 

•  To study the concept, meaning, and origin of the 5S methodology. 

•  To explain each of the five pillars of 5S - Sort, Set in Order, Shine, Standardize, and Sustain - with practical 

examples relevant to a manufacturing environment. 

•  To describe a systematic, step-by-step procedure for implementing 5S in a manufacturing plant. 

•  To examine the impact of 5S on key operational efficiency parameters such as productivity, cycle time, space 

utilization, quality, and safety. 

•  To identify the benefits of 5S and review its applications across different industrial sectors. 
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•  To identify the common challenges and limitations organizations face while adopting and sustaining 5S. 

•  To recommend best practices for successful and long-term implementation of 5S. 

•  To explore the future scope of 5S in the context of automation, digital tools, and Industry 4.0. 

3. LITERATURE REVIEW 

The foundational description of the 5S system is credited to Osada [1], whose work presented 5S as a route to a 

total quality workplace environment by systematically removing clutter, organizing items, cleaning work areas, 

standardizing procedures, and sustaining discipline through habit. Around the same period, Ho and Cicmil [2] studied 

how Japanese companies practiced 5S and observed that the technique works best when it is treated as a management 

discipline supported from the top rather than a one-time cleaning drive carried out only by shop-floor workers. This 

distinction between 5S as a genuine management system versus 5S as a superficial housekeeping activity recurs 

throughout the later literature. 

Liker [3] situated 5S within the wider Toyota Production System, describing it as one of the visual management 

tools that support standardized work and make abnormalities immediately visible to operators and supervisors. 

Womack, Jones, and Roos [4], in their influential study of lean production, showed how such shop-floor discipline 

formed part of the broader shift from mass production to lean manufacturing that transformed global industry from the 

1980s onward. Kobayashi, Fisher, and Gapp [5] extended this discussion by comparing how 5S was applied in Japan, 

the United Kingdom, and the United States, and found those cultural and organizational differences, particularly 

attitudes toward discipline and long-term commitment, strongly influence how effectively 5S is sustained once the 

initial enthusiasm fades. 

A large number of case-study papers have documented 5S implementation in real manufacturing settings. Agrahari, 

Dangle, and Chandratre [6] reported the application of 5S in a small-scale industry and found measurable gains in 

labor productivity and floor space utilization alongside qualitative improvements in worker safety and morale. Gupta 

and Jain [7] documented a similar exercise at a scientific instruments manufacturing company, showing that a properly 

organized workplace reduced the time spent searching for tools and components. Singh and Ahuja [8], in a review of 

the manufacturing performance literature, concluded that 5S contributes not only to efficiency but also acts as an 

enabling foundation for other lean tools such as Total Productive Maintenance and Total Quality Management. 

More recent work has looked at 5S using quantitative and analytical methods. Ramdass [9] examined how 

integrating 5S principles with broader process improvement initiatives strengthens a plant's overall performance 

management culture. Omogbai and Salonitis [12] used a system dynamics simulation to study how the sorting stage of 

5S affects manufacturing throughput over time, showing that the benefits of 5S accumulate gradually rather than 

instantly. Monnanyana and Gupta [13] applied audit checklists and time studies in a valve manufacturing plant and 

reported reductions in material search time along with better visibility of machines and equipment. Ahire, Chaudhari, 

Ahirrao, and Sarode [14] reported that implementing 5S in a manufacturing unit increased productivity by roughly a 

quarter, expanded usable storage space by nearly a third, and cut cycle time by about one and a half hours per batch, 

illustrating the scale of improvement that a disciplined 5S rollout can achieve. 

5S has also been studied outside conventional manufacturing. Sukdeo [11] extended the concept to a sixth 'S' for 

Safety while implementing it in an ink manufacturing company, and Alva, Rojas, and Raymundo [10] applied 5S 

together with menu engineering in a small hospitality business, showing that the underlying principles of sorting, 

arranging, and standardizing translate well beyond the factory floor. On the practical and policy side, government-

supported manufacturing extension programs such as the United States National Institute of Standards and 

Technology's Manufacturing Extension Partnership actively promote 5S as one of the first lean tools that small and 

medium manufacturers should adopt, precisely because of its low cost and rapid visible impact [15]. 

Looking across these studies as a group, it is useful to note the range of research methods that have been used to 

study 5S. Many of the early and practitioner-oriented studies, such as those by Agrahari, Dangle, and Chandratre [6] 

and Gupta and Jain [7], rely on direct case studies where researchers work alongside plant staff to implement 5S and 

then measure before-and-after differences using audit scores, time studies, and floor plans. More analytical studies, 
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such as the system dynamics simulation by Omogbai and Salonitis [12], instead build mathematical or computer 

models to predict how a change in one pillar, such as Sort, propagates through the wider production system over time. 

Comparative studies, such as that of Kobayashi, Fisher, and Gapp [5], use surveys and cross-country observation to 

understand why the same technique produces different levels of sustained success in different organizational cultures. 

This variety of methods strengthens the overall body of evidence, since the consistent conclusions reached through 

case studies, simulations, and cross-cultural comparisons are less likely to be an artefact of any single research 

method. 

Despite this substantial body of literature, most published studies are written for a research or industry-consulting 

audience and assume the reader is already familiar with lean manufacturing terminology. There are comparatively few 

sources that explain 5S in the plain, step-by-step language needed by diploma and undergraduate mechanical 

engineering students who are encountering the topic for the first time, or that combine the conceptual explanation, the 

implementation procedure, and the evidence of impact into a single, easy-to-follow document. This paper attempts to 

fill that gap by presenting 5S in a format intended specifically for learners and early-career engineers, while still 

grounding every factual claim in the peer-reviewed and industry literature discussed above. 

Taken together, the literature agrees on two points that are central to this paper. First, 5S produces measurable 

improvements in productivity, space utilization, quality, and safety across a wide variety of industries and company 

sizes. Second, the technique frequently fails to deliver lasting benefits when it is not backed by sustained management 

commitment, employee training, and a disciplined audit system. This paper builds on these findings by presenting 5S 

in a structured, practical format intended for students and early-career engineers who are approaching the subject for 

the first time. 

It is also worth noting how the terminology used across these sources has remained remarkably stable since Osada's 

original description [1], even as the industries studying 5S have diversified enormously, from Japanese automotive 

assembly plants in the 1980s and 1990s to twenty-first century case studies covering small workshops, scientific 

instrument manufacturers, ink production facilities, valve manufacturing plants, and hospitality businesses. This 

consistency of terminology, despite the diversity of application, is one indication that the underlying five-pillar 

structure captures something genuinely fundamental about workplace organization rather than being specific to any 

one industry or era. 

One further pattern worth noting from the literature is the relationship between company size and reported 

outcomes. Larger organizations, with dedicated quality or continuous improvement departments, tend to report more 

formal, metric-driven results, often supported by statistical analysis or simulation [12][13]. Smaller organizations, by 

contrast, tend to report more qualitative but equally convincing outcomes, such as noticeably improved morale, fewer 

customer complaints, or a visibly safer shop floor, often achieved with far less formal measurement infrastructure 

[6][7]. This suggests that the core benefits of 5S are not dependent on an organization's size or its ability to conduct 

sophisticated measurement, even though larger organizations may be better positioned to document those benefits 

rigorously. 

4. OVERVIEW OF THE 5S METHODOLOGY 

5S is best understood as a workplace organization methodology that arranges a work area so that only the necessary 

items are present, every item has a clearly marked place, the area is kept clean, the arrangement is standardized so that 

it looks the same every time, and the whole system is sustained through discipline and regular checking. The name 

comes from five Japanese words, each beginning with the letter S, and each English translation also conveniently 

begins with S, which makes the concept easy to remember and teach: 

•  Seiri - Sort: remove unnecessary items from the workplace. 

•  Seiton - Set in Order: arrange necessary items so they are easy to find and use. 

•  Seiso - Shine: clean the workplace and equipment thoroughly and regularly. 

•  Seiketsu - Standardize: create consistent rules and visual standards for the first three S's. 

•  Shitsuke - Sustain: build the habit and discipline needed to maintain the system permanently. 
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5S sits within the larger family of lean manufacturing tools, but it occupies a special position because most of the 

other tools depend on it. Kaizen, for example, relies on being able to clearly see abnormalities on a well-organized 

shop floor. Total Productive Maintenance depends on operators being able to notice oil leaks, loose bolts, or unusual 

wear, which is only possible if machines are kept clean under the Shine pillar. Visual management systems, such as 

color-coded floor markings and shadow boards for tools, are a direct output of the Set in Order pillar. For this reason, 

5S is frequently described as the foundation on which the rest of the lean manufacturing structure is built, rather than 

as an isolated or optional activity. 

 

Figure 1. Five pillars of the 5S methodology used for workplace organization and continuous improvement. 

 

Some organizations extend the basic 5S framework to six or more S's by adding Safety as an explicit sixth pillar, 

recognizing that an organized and clean workplace is also inherently a safer one [11]. Others add Security or Spirit as 

additional dimensions specific to their industry. Regardless of these variations, the original five pillars remain the 

essential core of the methodology and are described in detail in the next section. 

5S is also closely linked to the broader philosophy of Total Quality Management (TQM), which holds that quality 

is not the responsibility of a single inspection department but of every employee at every stage of a process. Osada's 

original description of 5S explicitly framed it as a route toward a 'total quality environment' [1], and this connection 

remains relevant today: an organization that cannot keep its own workplace clean and organized is unlikely to 

consistently produce high-quality output, no matter how advanced its inspection equipment. In this sense, 5S can be 

seen as the physical, shop-floor expression of the quality mindset that TQM asks every employee to adopt. 

A further concept central to 5S in practice is the audit and scoring system. Most organizations that implement 5S 

successfully use a simple checklist, often scored from zero to five for each pillar, that is applied to a work area at 

regular intervals by a trained auditor. The resulting score gives management an objective, comparable measure of how 

well an area is performing, and tracking this score over successive audits shows whether the programme is improving, 

stable, or declining. This scoring approach turns 5S from a vague aspiration into something that can be measured, 

compared across departments, and used to recognize good performance, which is why it appears repeatedly in the 

implementation procedures described in Section 6. 

It is also useful to connect 5S to the concept of waste that underlies most of lean manufacturing. Lean practitioners 

commonly describe seven categories of waste in a production system: overproduction, waiting, unnecessary transport, 

over-processing, excess inventory, unnecessary motion, and defects. Of these seven, 5S most directly attacks waiting, 

since operators no longer wait while searching for tools or material, and unnecessary motion, since walking distances 

and reaching movements are reduced through better arrangement. Because defects are also easier to spot in a clean, 

well-lit, organized area, 5S indirectly reduces the waste associated with poor quality as well. Viewed this way, 5S is 

not a separate activity sitting outside the lean framework but rather a direct, practical attack on several of the specific 

wastes that lean manufacturing exists to eliminate. 

Before moving to a detailed description of each pillar, it is worth summarizing why 5S is typically introduced 

before any other lean tool. Kaizen events depend on teams being able to walk through a process and clearly see where 
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problems occur; this is difficult in a cluttered area where the normal condition of the workplace is not obvious. Kanban 

and other pull-based scheduling systems depend on clearly labelled and located inventory so that a shortage or excess 

is immediately visible; this again assumes the Set in Order pillar is already in place. Six Sigma projects rely on 

accurate, repeatable data collection, which is far easier in a standardized environment than in one where the same task 

might be performed differently by every operator. For all these reasons, the five pillars described in the next section 

should be understood as preparatory groundwork that makes every subsequent improvement effort more effective. 

5. THE FIVE PILLARS OF 5S 

Each of the five pillars of 5S represents a distinct stage of work, and the stages are meant to be carried out broadly 

in sequence, since each pillar creates the conditions needed for the next one to succeed. A workplace cannot be 

properly arranged (Set in Order) until unwanted items have first been removed (Sort), and it cannot be kept clean in a 

meaningful way (Shine) if items keep changing location because no fixed arrangement exists. The five pillars are 

explained below with practical examples relevant to a mechanical workshop or manufacturing shop floor. 

It is helpful to think of the first three pillars, Sort, Set in Order, and Shine, as the physical, hands-on activities that 

visibly transform a work area, while the last two pillars, Standardize and Sustain, are the management activities that 

lock those physical improvements in place and prevent them from being lost over time. Many organizations that 

attempt 5S for the first time complete the first three pillars enthusiastically, since the improvement is immediate and 

satisfying to see, but under-invest in the last two, which is precisely why the workplace often reverts to its earlier state 

within a few months. Understanding this distinction from the outset helps a team plan appropriate time and resources 

for every pillar, not only the most visually rewarding ones. 

 

Figure 2. Comparison of a manufacturing workstation before and after implementing 5S practices. 

 

5.1 Sort (Seiri) 

Sort means going through everything in a work area - tools, raw material, fixtures, files, and finished parts - and 

separating what is genuinely needed from what is not. A simple and widely used technique for this stage is 'red 

tagging': a red tag is physically attached to any item whose need is doubtful, along with the date and the name of the 

person who tagged it. Tagged items are moved to a temporary holding area, and if nobody claims or uses them within 

an agreed period, typically thirty days, they are disposed of, sold, or relocated elsewhere. Sorting immediately frees up 

floor space, reduces the number of places where a needed tool could be hiding, and prevents obsolete or damaged 

material from being mistakenly used in production. 

A practical way for a team to decide whether an item should stay is to ask a short set of questions: Is this item used 

regularly, occasionally, or never? If it is needed, is it needed in this exact location, or could it be stored elsewhere and 

brought in only when required? If nobody can confidently answer why the item is there at all, it is usually a strong 

candidate for removal. Applying this simple discipline consistently, rather than relying on individual judgement each 

time, is what allows Sort to be repeated reliably every time the workplace is re-audited. 
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Figure 3. Red tag system used to identify unnecessary materials during the Sort phase. 

 

5.2 Set in Order (Seiton) 

Once only the necessary items remain, Set in Order focuses on arranging them so that anyone can find, use, and 

return them with minimum effort and without wasted motion. The guiding rule is often summarized as 'a place for 

everything, and everything in its place.' In practice, this pillar produces shadow boards where the outline of each tool 

is painted onto a board so that a missing tool is instantly noticeable, colour-coded storage racks, floor markings that 

show where a trolley, bin, or machine should stand, and clear labelling of shelves, drawers, and containers. Items that 

are used most frequently are placed closest to the point of use, while rarely used items can be stored further away. This 

pillar directly reduces the time operators spend walking, searching, and waiting, which is one of the largest hidden 

sources of waste on a shop floor. 

A useful way to plan this stage is to think in terms of frequency of use and ease of return. Tools used many times 

per shift should require no more than a few seconds to pick up and put back; items used weekly or monthly can be 

stored slightly further away in a labelled cabinet; and items used only a few times a year can be kept in central stores 

rather than occupying valuable space at the point of use. Applying this simple logic consistently across a work area is 

often enough, by itself, to noticeably reduce the walking distance an operator covers during a shift. 

 

Figure 4. Shadow board used for organized storage and quick identification of tools. 
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5.3 Shine (Seiso) 

Shine involves cleaning the workplace, machines, and equipment thoroughly and on a regular schedule, rather than 

only when the area looks visibly dirty or before an inspection. The key idea behind this pillar is that cleaning is also a 

form of inspection: while wiping down a machine, an operator is likely to notice a small oil leak, a loose bolt, an 

unusual vibration, or an early sign of wear that would otherwise go unnoticed until it caused a breakdown. Assigning 

clear cleaning responsibilities to specific individuals for specific zones, along with a simple daily or weekly checklist, 

ensures that Shine becomes a routine habit rather than an occasional event. Over time, this pillar supports equipment 

reliability and reduces unplanned downtime. 

Many organizations divide the plant into small cleaning zones and assign each zone to a specific operator or small 

team, often marking the boundaries with floor tape and displaying a simple zone map near the entrance to the area. 

This zone-ownership approach avoids the common problem where cleaning is treated as 'someone else's job,' and it 

also builds a habit of close, regular contact between operators and their own machines, which supports early detection 

of the mechanical problems described above. 

5.4 Standardize (Seiketsu) 

Standardize means converting the good practices established in the first three pillars into fixed, written, and visual 

rules so that the workplace looks and functions the same way every day, regardless of which shift or which operator is 

working. This typically takes the form of standard operating procedures, cleaning schedules, checklists, colour codes, 

and clearly displayed 5S standards posted near each work area. Standardization is what prevents a workplace from 

slowly drifting back into disorder a few weeks after an initial clean-up drive. It also makes training new employees 

much easier, since the expected condition of the workplace is documented rather than left to memory or personal habit. 

A practical standardization technique widely used on shop floors is the 'before and after' reference photograph, 

displayed next to the work area, showing exactly how the area should look when it meets standard. Combined with a 

simple one-page checklist listing the key points to verify, this gives every operator, regardless of experience level, an 

unambiguous target to maintain, and it gives auditors a quick and consistent way to score the area during regular 

checks. 

5.5 Sustain (Shitsuke) 

Sustain is widely regarded as the most difficult of the five pillars because it depends entirely on discipline and habit 

rather than on a one-time physical activity. This pillar is maintained through regular 5S audits using a scoring 

checklist, visible score boards that track each area's rating over time, periodic refresher training, and consistent 

recognition from supervisors and management when standards are met. Without a genuine sustain mechanism, the 

improvements achieved through Sort, Set in Order, Shine, and Standardize tend to fade within a few months, and the 

workplace gradually returns to its original disorganized state. For this reason, much of the literature reviewed in this 

paper identifies weak sustainment, rather than difficulty with the first four pillars, as the main reason that 5S 

programmes fail in the long run [2][5]. 

Building Sustain into daily routine, rather than treating it as a separate management activity, tends to work best. 

Short daily briefings of two or three minutes at the start of a shift, where a supervisor quickly reviews the previous 

day's 5S score and any outstanding issues, keep the topic visible without consuming significant production time. Over 

months and years, this small but repeated attention is what separates organizations where 5S becomes a permanent part 

of the culture from those where it quietly disappears after the initial launch. 

It is worth emphasizing that the five pillars are not independent activities to be completed once and forgotten; they 

form a continuous cycle. As new material, tools, or products are introduced to a work area over time, some Sorting is 

always needed again, arrangements must be periodically re-checked under Set in Order, cleaning routines must 

continue under Shine, and standards may need updating under Standardize. Sustain is what ties this cycle together, 

ensuring that the other four pillars are revisited regularly rather than being treated as a single completed project. 

It is worth briefly comparing the original five-pillar framework with the extended variants mentioned earlier in this 

paper. The 6S variant, which adds Safety as an explicit pillar, is particularly common in process industries handling 
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hazardous chemicals or heavy machinery, where a dedicated focus on hazard identification alongside the original five 

pillars has been shown to reduce workplace incidents [11]. Some organizations go further and describe an 8S 

framework, adding Security and Spirit (or Satisfaction) to address data and asset protection and workforce engagement 

respectively. For the purposes of a diploma or undergraduate mechanical engineering course, however, the original 

five pillars remain the essential starting point, since every extended variant is built directly on top of the same Sort, Set 

in Order, Shine, Standardize, and Sustain logic described above. 

Table 1: Summary of the Five Pillars of 5S 

Japanese Term English Term Core Meaning Typical Shop-floor Action 

Seiri Sort Separate needed items from 

unneeded items 

Red-tag and remove unused tools, scrap, 

and obsolete material 

Seiton Set in Order Arrange needed items for easy 

access 

Shadow boards, labelled racks, floor 

markings 

Seiso Shine Clean the workplace and 

equipment 

Daily cleaning checklist; cleaning as 

inspection 

Seiketsu Standardize Fix rules to maintain the first 3 S's Written SOPs, visual standards, colour 

codes 

Shitsuke Sustain Build discipline to maintain the 

system 

Regular audits, scoring, training, 

recognition 

6. STEPS FOR IMPLEMENTING 5S IN MANUFACTURING 

Implementing 5S successfully in a manufacturing plant is not simply a matter of announcing the five pillars and 

asking workers to clean their areas. It requires a planned, phased approach so that the change is properly understood, 

accepted, and maintained. The following sequence of steps, drawn from common practice reported across the case 

studies reviewed in this paper [6][9][13][14], represents a practical roadmap that a plant can follow. 

•  Step 1 - Management commitment and awareness: Senior management formally announces the 5S initiative, 

explains its purpose, and commits resources such as time, storage racks, paint, and labels. Awareness sessions 

introduce all employees to the five pillars and their benefits. 

•  Step 2 - Select a pilot area: Rather than attempting to implement 5S across an entire plant at once, a single work 

area, machine, or department is selected as a pilot. This limits initial risk and creates a visible success story that 

can be shown to the rest of the plant. 

•  Step 3 - Conduct a baseline audit: A cross-functional team records the current condition of the pilot area using a 

standard checklist and photographs, giving the area a baseline 5S score against which future improvement can be 

measured. 

•  Step 4 - Sort (red-tag campaign): The team physically goes through the pilot area, red-tagging doubtful items and 

removing anything clearly unnecessary, in line with the Sort pillar described in Section 5.1. 

•  Step 5 - Set in Order: Remaining items are arranged using shadow boards, labelled storage, and floor markings, 

following the point-of-use principle described in Section 5.2. 

•  Step 6 - Shine: The area, machines, and equipment are thoroughly cleaned, and a routine cleaning schedule with 

assigned responsibilities is put in place. 

•  Step 7 - Standardize: The team documents the new arrangement and cleaning routine as a written standard, 

including checklists, labels, and visual references, so the same condition can be maintained by any shift or 

operator. 

•  Step 8 - Sustain through audits: Scheduled 5S audits, usually weekly or monthly, score the area against the 

standard. Scores are displayed on a visible board, and recognition is given to teams that maintain or improve 

their rating. 
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•  Step 9 - Review and roll out: Once the pilot area demonstrates stable improvement, lessons learned are used to 

refine the approach before expanding 5S to additional departments, repeating steps 2 through 8 for each new 

area. 

This sequence follows the same logic as the Plan-Do-Check-Act (PDCA) cycle that underlies most continuous 

improvement systems: planning the change, carrying it out, checking results through audits, and acting on the findings 

to standardize and expand the improvement further. 

 

Figure 5. Typical implementation roadmap for introducing the 5S methodology in manufacturing industries. 

6.1 Roles and Responsibilities in a 5S Programme 

A 5S programme is far more likely to succeed when responsibilities are clearly assigned rather than left informally 

to whoever happens to be available. Most successful implementations define at least four roles. A steering or 

management sponsor approves resources, reviews overall progress, and ensures that 5S remains visible in plant 

meetings. A 5S facilitator or coordinator plans training, schedules audits, and consolidates scores across the plant. Area 

owners, usually the operators and supervisors working in a given zone, are directly responsible for maintaining the 

standard on a day-to-day basis. Trained auditors, who may rotate between departments to keep scoring objective, carry 

out the periodic checks that measure how well each area is performing against the agreed standard. 

Table 2: Typical Roles in a 5S Programme 

Role Main Responsibility Typical Frequency 

Management sponsor Approves resources, reviews progress, recognizes 

performance 

Monthly review 

5S facilitator Plans training, schedules audits, consolidates scores Ongoing / weekly 

Area owner 

(operator/supervisor) 

Maintains daily standard in own work zone Daily 

Trained auditor Scores areas objectively against the checklist Weekly or monthly 

Table 3: Implementation Phases and Expected Outcomes 

Implementation 

Phase 

Key Activities Expected Outcome 

Preparation Management briefing, awareness training, pilot area 

selection 

Employee understanding and 

management buy-in 

Baseline audit Scoring current condition, photographs, checklist Measurable starting point for 

improvement 

Sort & Set in Order Red-tag campaign, layout planning, labelling Reduced clutter and search time 

Shine & Standardize Cleaning schedule, SOPs, visual standards Consistent, clean, predictable 
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workplace 

Sustain & expand Regular audits, recognition, roll-out to new areas Long-term discipline and plant-wide 

adoption 

6.2 A Simple 5S Audit Scoring Scale 

To make the Sustain pillar measurable rather than subjective, most plants adopt a simple numerical scoring scale 

that a trained auditor applies to each pillar during a walk-through of the work area. A straightforward six-point scale, 

running from zero to five, is enough for most purposes and is easy for both auditors and area owners to understand. 

Table 4 illustrates a typical version of such a scale, which can be applied separately to each of the five pillars and then 

averaged to give an overall score for the area. 

Table 4: Example 5S Audit Scoring Scale 

Score Rating Description 

0 Not started No evidence of the pillar being applied; area is disorganized 

1-2 Beginning Some effort visible, but inconsistent and not yet 

standardized 

3 Developing Standard is mostly followed but gaps remain in some spots 

4 Good Standard is consistently followed with only minor lapses 

5 Excellent Standard is fully met, documented, and maintained without 

prompting 

Recording these scores after every audit and plotting them over successive months gives management an early 

warning if an area's discipline is beginning to slip, long before the workplace visibly returns to disorder. This same 

scoring approach is also useful for comparing different departments and for deciding which areas should be prioritized 

for additional training or support. 

Good documentation practice also matters when new employees join a team or when an operator transfers between 

departments. A short, one-page 5S standard for each work area, kept in a visible folder or displayed on a board near the 

workstation, allows a new employee to understand the expected arrangement, cleaning routine, and audit checklist 

within minutes rather than relying entirely on verbal instruction from a colleague. Plants that maintain this kind of 

simple written record consistently find it easier to preserve their 5S standard through staff turnover, which is otherwise 

one of the more common causes of a gradual decline in workplace organization. 

A few practical pitfalls are worth avoiding while following the nine-step sequence described above. Selecting a 

pilot area that is too large or too politically sensitive can slow down the entire programme before it has a chance to 

demonstrate results; a small, manageable area with a cooperative team is usually a better starting point. Skipping the 

baseline audit in Step 3 to save time is also a common mistake, since without a documented starting point it becomes 

difficult to demonstrate, and therefore sustain enthusiasm for, the improvement that has actually been achieved. 

Finally, rushing directly from Sort to Standardize without properly completing Set in Order and Shine tends to produce 

a standard that looks reasonable on paper but does not reflect a genuinely well-organized and clean workplace in 

practice. 

7. IMPACT OF 5S ON OPERATIONAL EFFICIENCY 

Operational efficiency refers to how well a plant converts its resources - labour, machine time, material, and space - 

into finished, saleable output with the least possible waste. Because 5S directly targets several common sources of 

waste, its effect on operational efficiency is broad and measurable across several parameters. 

Before examining individual parameters, it is worth noting that the way a plant measures the impact of 5S can itself 

affect how convincing the results appear to management. Some organizations measure only qualitative impressions, 

such as whether an area 'looks better,' which tends to understate the true operational benefit and can make the 

programme appear cosmetic rather than substantive. Plants that instead track a small number of concrete indicators, 

such as average time to retrieve a specified tool, floor space freed up in square metres, number of near-miss safety 

incidents, or defect rate per thousand units, are able to demonstrate the value of 5S in terms that align directly with 
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existing production and quality reporting systems, which in turn makes it easier to sustain management support for the 

programme. 

Productivity and cycle time: When tools, material, and information are easy to find, operators spend less time 

searching and walking and more time performing value-adding work. Ahire, Chaudhari, Ahirrao, and Sarode [14] 

reported that implementing 5S in a manufacturing unit increased productivity by close to twenty-five percent and 

reduced cycle time by around one and a half hours per batch, largely because unnecessary movement and waiting were 

eliminated from the process. 

Space utilization: Removing unneeded items during the Sort stage and arranging the remaining items efficiently 

during Set in Order frees up floor space that can be used for additional storage, workstations, or safer aisles. The same 

study [14] reported an increase in usable storage space of close to thirty percent after 5S implementation, while 

Monnanyana and Gupta [13] observed similar improvements in visibility and accessibility of machines and equipment 

in a valve manufacturing plant. 

Quality and defect reduction: A clean, well-lit, and organized workplace makes it easier for operators to notice 

contamination, incorrect components, or damaged parts before they are used in production. Standardized work areas, 

established under the Standardize pillar, also reduce the variation between operators and shifts that often causes 

inconsistent quality. In plants that use statistical process control or similar quality monitoring systems, a well-

organized 5S environment also makes it easier to correctly identify and segregate non-conforming parts immediately at 

the point of production, rather than allowing them to mix with good output and be discovered only later during final 

inspection. 

Safety and accident reduction: Clutter, spills, and poorly stored material are common causes of slips, trips, and 

equipment-related injuries. By systematically removing these hazards, 5S contributes directly to a safer working 

environment, which is one reason several organizations formally extend the framework to include Safety as a sixth 

pillar [11]. 

Equipment reliability: Because the Shine pillar treats cleaning as a form of inspection, small mechanical problems 

such as leaks or loose fasteners tend to be identified and corrected earlier, reducing unplanned breakdowns and 

supporting the goals of Total Productive Maintenance. In plants that later adopt formal Total Productive Maintenance 

programmes, the cleaning routines and inspection habits built during 5S implementation typically transfer directly into 

the autonomous maintenance activities that operators are expected to perform, meaning that a plant which has already 

embedded 5S usually finds later maintenance improvement programmes considerably easier to introduce. 

Employee morale and ownership: A number of the case studies reviewed report improved employee morale and a 

stronger sense of ownership over the workplace following 5S implementation [6][7]. Employees who help design and 

maintain their own work area tend to take greater pride in keeping it organized, which reinforces the Sustain pillar 

over time. 

Cost reduction: Many of the efficiency gains described above translate directly into lower cost per unit produced. 

Reduced search time means fewer paid labour-hours are lost to non-value-adding activity; better space utilization can 

delay or avoid the capital expense of expanding a facility; and fewer defects mean less scrap, rework, and warranty 

cost. Because 5S itself requires only modest spending on labels, paint, storage fixtures, and training, the return on this 

small investment is typically realized within a short period, which is one reason it is frequently recommended as the 

first step in a lean transformation rather than a later, more expensive one. 

Customer confidence and business image: An organized, clean, and visibly disciplined facility creates a strong 

impression on visiting customers, auditors, and potential business partners. In many industries, particularly those 

supplying automotive, aerospace, or export markets, a plant's 5S rating is one of the first things a customer's quality 

team evaluates during a supplier audit, since it is taken as a quick indicator of the overall discipline and quality culture 

of the organization. In this way, 5S contributes to operational efficiency not only through direct cost and time savings 

but also by supporting the commercial relationships that depend on a company's reputation for reliability and quality. 
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Taken together, the parameters discussed in this section show that the impact of 5S is rarely limited to a single 

measure of performance. A plant that implements 5S well typically sees simultaneous, mutually reinforcing 

improvements in productivity, space utilization, quality, safety, equipment reliability, cost, and workforce morale, 

rather than an improvement in only one isolated area. This broad, cross-cutting impact is one of the main reasons 5S is 

consistently recommended as an early step in any operational improvement programme, since very few other tools 

deliver measurable benefit across so many performance dimensions at such low implementation cost. 

A simulation-based study by Omogbai and Salonitis [12] further showed that the benefits of 5S, particularly those 

arising from the Sort stage, tend to build up gradually rather than appearing instantly, since throughput improvements 

depend on the workforce adjusting its habits over a period of weeks. This finding supports the view that operational 

efficiency gains from 5S should be evaluated over a reasonable time horizon rather than immediately after the initial 

clean-up. 

A simple illustrative example helps make these effects concrete. Suppose an operator on a machining line loses an 

average of six minutes per hour searching for the correct fixture, gauge, or cutting tool because the tool crib is 

disorganized. Across an eight-hour shift, this amounts to nearly forty-eight minutes of lost productive time per 

operator per day, equivalent to roughly ten percent of the shift. If Set in Order reduces this search time to only one 

minute per hour through shadow boards and labelled storage, the plant recovers approximately forty minutes of 

productive capacity per operator per shift without adding any new machinery, staff, or overtime. Multiplied across 

dozens of operators and multiple shifts, this single, low-cost change can represent a substantial and recurring gain in 

effective production capacity, which is why 5S is frequently one of the highest-return improvement activities a plant 

can undertake. 

 

 

Figure 6. Position of the 5S methodology as the foundation of Lean Manufacturing. 

 

8. BENEFITS AND INDUSTRIAL APPLICATIONS 

The benefits of 5S extend beyond the operational efficiency parameters discussed in Section 7. Because the 

methodology is inexpensive and easy to understand, it has been applied successfully across a wide variety of industries 

and even outside traditional manufacturing settings. 

A brief composite illustration, built from patterns reported across several of the case studies reviewed in this paper 

[6][7][13][14], helps show how these benefits typically unfold in practice. A small machine shop begins its 5S journey 

with a tool crib where hand tools, gauges, and fixtures are stored without any fixed location, requiring operators to 

search through several drawers each time a tool is needed. After the Sort stage removes duplicate, broken, and obsolete 

tools, and the Set in Order stage introduces a shadow board with outlines for each remaining tool, operators report that 

retrieval time drops from several minutes to under thirty seconds. Once Shine and Standardize are added, with a 

laminated checklist posted above the board and a five-minute end-of-shift tidy-up routine, the crib remains organized 
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week after week rather than sliding back into clutter after the first few days. Within a few months, the same shop 

typically finds that this single, low-cost change has freed up enough space to add an additional workstation, illustrating 

how the benefits of 5S in one small area can compound into a measurable gain for the whole facility. 

General benefits commonly reported in the literature include: reduced time wasted searching for tools and material; 

better utilization of available floor space; improved product and process quality through early detection of defects; a 

safer workplace with fewer accidents; higher employee morale and stronger teamwork; lower operating costs through 

waste reduction; improved equipment reliability; and a positive first impression created for customers and visitors 

touring the facility. 5S also acts as a stepping stone that prepares an organization for more advanced improvement 

systems such as Total Productive Maintenance, Kaizen, and Six Sigma, since these systems assume a baseline level of 

order and standardization that 5S provides [8]. 

Industrial applications of 5S are correspondingly wide-ranging. In discrete component manufacturing, 5S is 

commonly applied to machine shops, assembly lines, and tool rooms to reduce search time and improve safety. In 

small-scale and job-shop industries, where resources are limited, 5S has been shown to deliver measurable 

productivity gains at very low implementation cost [6]. In precision and instrument manufacturing, where cleanliness 

and organization directly affect product accuracy, 5S has been used to reduce contamination and misplaced 

components [7]. In process industries such as ink and chemical manufacturing, 5S has been extended to include 

explicit safety considerations given the hazardous nature of the materials handled [11]. In heavy engineering sectors 

such as valve and equipment manufacturing, 5S audits and visual controls have improved machine visibility and 

reduced material handling time [13]. Beyond manufacturing, 5S principles have also been applied in the hospitality 

and service sector to organize kitchens and storage areas [10], and government-supported manufacturing extension 

programmes actively encourage small and medium manufacturers to adopt 5S as an accessible first step toward 

broader lean transformation [15]. 

What makes these applications especially notable is how similar the underlying logic remains across such different 

settings. Whether the 'workplace' in question is a milling machine bay, a hospital storeroom, a hotel kitchen, or an 

office filing cabinet, the same five questions apply: what is unnecessary and can be removed, where should the 

necessary items live, how will the area be kept clean, how will the arrangement be standardized, and how will the 

standard be sustained. This universality is a major reason why 5S has spread so widely beyond its original 

manufacturing context and why it continues to be taught as one of the first tools introduced to engineering students 

and new plant employees alike. 

It is also worth noting that the scale of benefit reported tends to depend on how disorganized the starting condition 

was. Plants that begin from a very cluttered, undocumented state, as in several of the small-scale industry case studies 

reviewed [6][13], tend to report large, immediately visible improvements in the first few months. Plants that already 

maintain a reasonably tidy workplace but lack formal standardization may see smaller immediate gains but often 

report steadier, longer-term improvements in consistency and quality once the Standardize and Sustain pillars are fully 

embedded. This distinction is useful for managers setting realistic expectations before launching a 5S programme. 

Table 5: Representative Industrial Applications of 5S 

Industry Sector Typical Application of 5S Reported Benefit 

Small-scale / job-shop 

manufacturing 

Tool room and machine shop organization Higher labour productivity and space 

utilization [6] 

Precision / instrument 

manufacturing 

Component storage and assembly area 

control 

Reduced search time and misplacement 

[7] 

Chemical / ink 

manufacturing 

Workplace organization with added safety 

focus (6S) 

Improved housekeeping and worker 

safety [11] 

Heavy engineering (valves, 

equipment) 

Visual audits, labelling of tools and machines Better visibility and reduced handling 

time [13] 

Hospitality / service sector Kitchen and storage organization Lower operating cost and better 

workflow [10] 
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Automotive / general 

assembly 

Line-side tool and component organization Reduced cycle time and defect rate 

[3][4][14] 

9. CHALLENGES AND LIMITATIONS 

Although 5S is conceptually simple, organizations frequently encounter difficulties while implementing and, more 

importantly, sustaining it. Recognizing these challenges in advance helps a plant plan its implementation more 

realistically. 

It is important to distinguish between challenges that arise during the initial implementation of 5S and challenges 

that arise later, during the sustaining phase. Initial implementation challenges tend to be practical and short-term, such 

as finding time in a busy production schedule to carry out the first sort and clean-up, or deciding what to do with items 

that are difficult to classify as needed or unneeded. Sustaining-phase challenges, by contrast, tend to be behavioural 

and long-term, and are generally more difficult to resolve because they involve changing habits rather than completing 

a one-time task. Most of the challenges described below fall into this second, more persistent category. 

•  Lack of management commitment: When 5S is delegated entirely to shop-floor workers without visible support 

from supervisors and senior management, employees quickly conclude that the initiative is not genuinely 

important, and enthusiasm fades within weeks. 

•  Treating 5S as a one-time event: Many organizations organize a single large clean-up drive, often before an audit 

or customer visit, rather than building an ongoing system. Without regular audits and reinforcement, the 

workplace gradually reverts to its earlier disorganized state. 

•  Resistance to change: Workers who are used to a particular way of storing tools or arranging material may resist 

new layouts, particularly if they are not involved in designing the changes themselves. 

•  Insufficient training: Employees who do not clearly understand the purpose and method behind each pillar may 

follow the new rules only superficially, without appreciating why discipline in the Sustain stage matters. 

•  Cultural and organizational differences: Comparative studies have shown that the way 5S is practiced, and how 

well it is sustained, can differ significantly between organizations and countries depending on existing attitudes 

toward workplace discipline [5]. 

•  Resource and time constraints in small industries: Small-scale manufacturers may find it difficult to spare time or 

manpower for audits and training alongside daily production pressure, even though the direct cost of materials 

such as labels and paint is low [6]. 

•  Difficulty in quantifying return on investment: Because many of the benefits of 5S, such as improved morale or 

reduced search time, are not always immediately visible in financial reports, some managers underestimate the 

value of the programme and reduce their support over time. 

•  Inconsistent application across shifts or departments: When one shift or department maintains high standards 

while another neglects them, employees on the disciplined shift often become discouraged, questioning why they 

should maintain effort that is not matched elsewhere in the plant. 

•  Confusing activity with results: Some organizations measure success by the number of items removed or 

photographs taken during a clean-up drive, rather than by whether the new standard is actually being maintained 

weeks or months later, which can create a false sense of progress. 

The scale of these challenges also tends to differ between a newly built (greenfield) facility and an older 

(brownfield) plant that is retrofitting 5S onto existing operations. A greenfield facility can design storage, layout, and 

standards into the plant from the very first day, so many of the challenges described above, particularly resistance to 

change and years of accumulated clutter, simply do not arise in the same way. A brownfield plant, by contrast, must 

reorganize a workplace where habits, informal storage arrangements, and personal preferences may have been 

established over many years, making the Sort and Set in Order stages considerably more time-consuming and, in some 

cases, more emotionally sensitive for long-serving employees who feel ownership over their existing arrangement. 
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Recognizing this distinction in advance allows a plant to set a realistic implementation timeline rather than assuming 

that a brownfield rollout will proceed at the same pace as a greenfield one. 

These challenges show that the limitations of 5S are rarely technical; the five pillars themselves are not difficult to 

understand or execute. The real limitation lies in organizational behaviour: sustaining a new discipline requires 

ongoing attention that is easy to postpone once the initial improvement drive is complete. Table 6 summarizes the 

challenges discussed above alongside practical mitigation strategies that are expanded further in Section 10. 

Table 6: Common Challenges and Corresponding Mitigation Strategies 

Common Challenge Mitigation Strategy 

Lack of management commitment Visible leadership participation in audits and recognition events 

5S treated as a one-time event Scheduled recurring audits built into the plant calendar 

Resistance to change Involve employees in designing their own area layout 

Insufficient training Short, repeated refresher sessions rather than a single briefing 

Difficulty sustaining discipline Daily brief reviews and visible score boards 

Resource constraints in small firms Start with a small pilot area to limit initial cost and effort 

Inconsistent application across shifts Apply identical standards and audits to every shift equally 

Confusing activity with results Score against maintained standard, not initial clean-up effort 

10. BEST PRACTICES FOR SUCCESSFUL IMPLEMENTATION 

The following practices, drawn from the implementation experiences reported across the reviewed studies, help 

organizations avoid the common pitfalls described in Section 9 and achieve lasting results from 5S. 

Most of these practices share a common thread: they shift 5S from being perceived as a physical, one-time task to 

being understood as an ongoing management system, similar in spirit to a quality management system or a safety 

management system. Organizations that make this mental shift, treating 5S with the same seriousness as they would 

treat a certification audit or a safety inspection, are consistently the ones that report the strongest and most durable 

results in the literature reviewed for this paper. 

•  Visible leadership commitment: Senior management should participate personally in audits and recognize good 

performance, signalling that 5S is a genuine management priority rather than a delegated chore. 

•  Employee involvement: Workers should be involved in deciding how their own area is arranged, since people are 

far more likely to maintain a system they helped design. 

•  Clear and simple standards: Standard operating procedures, checklists, and visual references should be kept short, 

visual, and easy to follow at a glance, rather than long written documents that are rarely read. 

•  Regular audits with scoring: A simple numerical scoring system, displayed on a visible board, gives teams a clear 

and motivating measure of their progress and creates healthy competition between departments. 

•  Recognition and reward: Publicly acknowledging teams or individuals who maintain high 5S standards reinforces 

the desired behaviour far more effectively than criticism of poor performance. 

•  Gradual, phased roll-out: Starting with a single pilot area, demonstrating success, and then expanding gradually is 

more sustainable than attempting a plant-wide rollout all at once. 

•  Integration with other improvement systems: Linking 5S to Total Productive Maintenance, Kaizen activities, or 

Six Sigma projects keeps the programme active and connected to broader business goals rather than treating it as 

an isolated exercise [8]. 

•  Periodic refresher training: Re-training employees and updating standards periodically prevents the gradual 

erosion of discipline that most commonly causes 5S programmes to decline over time. 

•  Use of simple, visible metrics: Displaying 5S scores, trends, and before-and-after photographs on a noticeboard 

near the work area keeps progress visible to everyone, not just to management, and builds collective pride in the 

results. 
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•  Consistency across shifts: Where a plant runs multiple shifts, the same standards and expectations should apply 

equally to every shift, since a workplace that is maintained well on one shift but neglected on another quickly 

loses its overall discipline. 

•  Independent or rotating auditors: Having audits carried out by someone other than the area owner, or rotating 

auditors between departments, helps keep scoring objective and prevents familiarity from allowing standards to 

quietly slip over time. 

None of these practices is individually complicated, and most cost very little to put in place. Their combined effect, 

however, is what determines whether a 5S programme becomes a permanent part of an organization's culture or fades 

away within a year of its launch. Organizations that treat these practices as an ongoing management responsibility, 

rather than a checklist to complete once, are consistently the ones reported in the literature as achieving lasting 

operational efficiency gains from 5S [8][9][14]. 

It is also worth noting that these best practices reinforce one another rather than functioning as a simple list of 

independent options. Visible leadership commitment gives employee involvement genuine meaning, since workers are 

far more willing to participate when they see management taking the programme seriously. Regular audits with scoring 

are only effective when combined with recognition, since a score with no consequence, positive or otherwise, quickly 

stops motivating anyone. In this sense, a successful 5S programme should be understood as a small, interconnected 

management system rather than a set of separate techniques that can each be applied in isolation. 

 

 

Figure 7. PDCA cycle supporting continuous improvement after successful 5S implementation. 

 

11. FUTURE SCOPE 

As manufacturing continues to adopt digital technologies under the broader umbrella of Industry 4.0, 5S is likely to 

evolve rather than become obsolete. Several directions for its future development can already be observed in current 

research and practice. 

Data-driven decision making: As digital audit tools and simple sensors generate more consistent records of 5S 

performance over time, plants will be able to move from relying on occasional manual audits toward continuously 

available data on which areas are performing well and which need attention. This shift mirrors a broader trend across 

manufacturing, where decisions once based on periodic manual checks are gradually being supported, though not 

replaced, by continuous digital monitoring. 

Digital audits and dashboards: Paper-based 5S checklists are increasingly being replaced by mobile applications 

and digital dashboards that record audit scores, track trends over time, and automatically flag areas that fall below 

standard, making the Sustain pillar easier to monitor across large facilities. 
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Sensor-based monitoring: Simple sensors and Internet of Things devices can be used to detect whether tools or 

equipment have been returned to their designated location, providing real-time feedback that supports the Set in Order 

and Sustain pillars without relying entirely on manual audits. 

Simulation and predictive modelling: Approaches such as system dynamics modelling, already used to study how 

the Sort stage affects manufacturing throughput [12], are likely to be extended further to help managers predict the 

efficiency gains of a planned 5S rollout before committing resources to it. 

Extension to safety and sustainability: The growing adoption of 6S, which adds Safety as an explicit pillar [11], and 

the increasing attention to sustainable and green manufacturing practices, suggest that future versions of 5S may 

formally incorporate waste segregation, energy conservation, and environmental housekeeping alongside the 

traditional five pillars. 

Expansion beyond manufacturing: 5S principles are already being applied in hospitals, offices, laboratories, and 

service businesses [10]. As awareness grows, this expansion is expected to continue, supported by manufacturing 

extension and training programmes that actively promote 5S as an accessible entry point into continuous improvement 

for organizations of every size [15]. 

Integration with management systems and certification: As more manufacturers pursue formal certification under 

quality and environmental management standards, 5S is increasingly being written directly into internal audit 

checklists and management review processes rather than being treated as a separate, informal activity. This trend is 

likely to continue, further embedding 5S as a documented, auditable requirement rather than an optional good practice, 

which should help address the sustainment challenges discussed in Section 9. 

Implications for engineering education and training: As industry increasingly blends traditional workplace 

discipline with digital monitoring tools, engineering curricula are likely to place growing emphasis on teaching 

students not just the mechanical and design aspects of manufacturing but also the organizational and quality-culture 

aspects represented by 5S. Diploma and undergraduate mechanical engineering students who understand both the 

manual, discipline-based version of 5S described in this paper and the emerging digital tools that support it will be 

better prepared to contribute to continuous improvement efforts from the very start of their careers. 

Overall, the core logic of 5S - remove what is unnecessary, organize what remains, keep it clean, standardize the 

arrangement, and sustain the discipline - is likely to remain unchanged even as the tools used to support it become 

increasingly digital and data-driven. 

Finally, it is reasonable to expect that as manufacturing labour forces become more mobile and as automation 

reduces the number of operators present on some shop floors, the specific way 5S audits are carried out may change, 

for example shifting from a human walking a fixed route with a paper checklist to a combination of periodic human 

review supported by automated condition monitoring. What is unlikely to change, however, is the underlying principle 

that a well-organized, standardized, and disciplined workplace outperforms a disorganized one, regardless of how 

much automation surrounds it. This principle is likely to remain as relevant to the factories of the future as it has been 

to the factories of the past six decades. 

 

Figure 8. Integration of digital technologies with the 5S methodology in modern smart manufacturing. 
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12. CONCLUSION 

This paper has presented a structured, practical overview of the 5S methodology as a tool for improving operational 

efficiency in manufacturing organizations. The five pillars - Sort, Set in Order, Shine, Standardize, and Sustain - 

together provide a simple but powerful framework for removing waste, organizing the workplace, and building the 

discipline needed to keep it that way. The literature reviewed in this paper consistently shows that 5S contributes 

measurable improvements in productivity, floor space utilization, quality, safety, and employee morale, while requiring 

very little financial investment compared to more complex improvement systems. 

At the same time, the evidence makes clear that the technical steps of 5S are rarely the source of difficulty; the real 

challenge lies in sustaining the discipline once the initial enthusiasm of a clean-up drive has passed. Organizations that 

succeed with 5S in the long term are those that secure genuine management commitment, involve employees directly 

in the process, maintain simple visual standards, and conduct regular audits with recognition for good performance. 

For diploma and undergraduate mechanical engineering students, 5S offers an ideal starting point for understanding 

lean manufacturing, since it can be observed, practiced, and even implemented with minimal resources in a college 

workshop or a small local industry. As manufacturing increasingly adopts digital and data-driven tools, the 

fundamental logic of 5S is expected to remain a foundational element of operational excellence, whether applied on a 

traditional shop floor or within a digitally connected smart factory. 

In summary, the evidence reviewed in this paper supports a simple but important conclusion: operational efficiency 

does not always require complex or expensive solutions. A large share of the waste present in many manufacturing 

plants can be traced directly to disorganization that the 5S methodology is specifically designed to eliminate. 

Organizations, students, and engineers who take the five pillars seriously, and who commit to sustaining them rather 

than treating them as a one-time activity, stand to gain a durable and low-cost improvement in productivity, quality, 

safety, and workplace culture. 

Ultimately, the true measure of a successful 5S programme is not how impressive a workplace looks on the day of a 

clean-up drive, but how consistently it maintains that standard, unprompted, months or years later. This distinction 

between a one-time event and a lasting discipline is the single most important idea a student, engineer, or manager 

should carry forward from this study. 

Readers who wish to apply the ideas in this paper should begin modestly: choose one small, manageable area, such 

as a single workbench, tool cabinet, or machine bay, and work through the five pillars in the sequence described in 

Section 6. Measuring the starting condition, however informally, and returning to check on that same area a few 

months later is often enough to see, first-hand, both the immediate benefits of Sort, Set in Order, and Shine, and the 

very real discipline required to keep those benefits from fading once the initial effort is complete. This kind of small, 

direct experience is frequently more instructive than any amount of theoretical study, and it is the most practical way 

for a mechanical engineering student to internalize what this paper has described. 
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