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ABSTRACT 

 

The luxury goods sector is distinguished by a distinctive production framework that prioritizes 

craftsmanship, exclusivity, and differentiation, thereby establishing elevated consumer 

expectations for products that are devoid of defects, exhibit durability, and demonstrate 

sustainability. In the year 2019, the worldwide luxury market attained a valuation of 281 billion 

euros. Nonetheless, these enterprises are not immune to operational challenges. This 

investigation sought to enhance the internal logistics and processes of these organizations by 

examining methodologies for the supply of materials to production lines and conducting a 

thorough analysis of production processes, specifically focusing on the utilization and 

management of filters that facilitate leather gluing and painting tasks. The filters play a crucial 

role in absorbing excess adhesive or paint from the edges of the products, effectively preventing 

the formation of adhesive or paint accumulations. The application of the DMAIC methodology 

in conjunction with Lean tools (Lean Six Sigma) facilitated the optimization of production line 

supply, resulting in a decrease in errors associated with material distribution, modifications in 

the products employed to assist gluing and painting operations, a reduction in warehouse 

inventories, minimized operator movement, and a significant decrease in waste directed to 

landfills. Following the execution of all proposed enhancements, anticipated annual savings 

exceeding €100,000 and an augmentation of 77.73% in usable warehouse space are 

projected. Furthermore, the organization’s environmental footprint has been alleviated, as 

evidenced by an 88.72% reduction in the volume of waste dispatched to landfills. 

Keywords: DMAIC, Continuous improvement, Sustainability, Warehouse, Production 

improvement. 
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1. Introduction  

  The luxury goods market is distinguished by a distinctive production framework, 

wherein expertise, exclusivity, and differentiation are pivotal for its advancement. These 

attributes inadvertently cultivate elevated expectations among final consumers, who necessitate 

flawless, durable, and sustainable products. Consequently, it is imperative to perpetually 

enhance production methodologies and incessantly pursue increasingly sustainable 

alternatives. The global luxury leather goods market was valued at USD 42,743.74 million in 

2021, with projections indicating that the market is anticipated to attain USD 60,633.19 million 

by 2031, demonstrating a Compound Annual Growth Rate (CAGR) of 3.56% throughout the 

projected period (CHRISTODOULIDES; WIEDMANN, 2022; MORGAN, 2023). 

  These enterprises recognize the imperative to enhance their operational procedures and 

internal logistics. Consequently, it is essential to formulate methodologies that facilitate the 

identification of issues and their resolute mitigation. The objective of this project was to 

conceptualize and evaluate this methodology in relation to this specific sector. Therefore, the 

primary aim of the investigation was to refine the internal logistics of companies producing 

industrial luxury goods, where quality and manual labor are prioritized, by examining various 

material supply techniques and scrutinizing the production processes across different lines, with 

the intent to reduce waste and enhance environmental sustainability (SILVA; GOUVEIA, 

2020). To substantiate the developed methodology, a case study was chosen that would target 

the modification of the filter management system employed in the gluing and coloring 

operations, thereby preventing the ongoing disposal of these contaminated materials in 

landfills. It was anticipated that, through the effective redesign of the supply chain method, the 

incidence of material discrepancies between workstations, inventory levels in the warehouse, 

the movements of operators, the utilization of filters, and the volume of waste directed to 

landfills would be diminished, thereby augmenting the economic and environmental 

sustainability of the process. 

 

2. Literature review 

Irrespective of the industry in which they function, organizations are compelled to 

continuously diminish expenditures, while simultaneously enhancing the sustainability of 

materials, minimizing waste, and elevating product quality (VOORTHUYSEN; OLSEN; 

LANGLEY; LIPSKI; SUBRAMANIAN, 2017). Moreover, it is imperative that they execute 

orders within a specified timeframe. Consequently, enterprises must demonstrate concern and 
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dedication towards their systems of continuous improvement (ROSA; SILVA, 2017). The 

realization of continuous improvement can be facilitated through the implementation of 

automation (MOREIRA; SILVA; CAMPILO, 2017), management instruments, or a synergistic 

combination of both (ARAUJO; SILVA; CAMPILO; MATOS, 2017). The luxury leather 

goods sector is similarly affected, confronting various ethical issues associated with the 

utilization of animal hides (KLERK; KEARNS; REDWOOD, 2019). Production 

methodologies are particularly susceptible to the accumulation of waste concerning both cycle 

duration and material resources (PRASAD, S.; KHANDUJA, D.; SHARMA, S.K., 

2018). Despite the increasing design of processes aimed at waste reduction, this objective is 

typically fulfilled over the duration of the projects, thereby alleviating various forms of 

waste. The Lean philosophy is fundamentally oriented towards the maximal elimination of 

waste (BALL, P.D.; ROBERTS, S.; NATALICCHIO, A.; SCORZAFAVE, C., 2011), having 

essentially delineated seven distinct categories of waste (EL-NAMROUTY, K.A.; 

ABUSHAABAN, M.S., 2013), to which an additional category was incorporated, which 

pertains to the underutilization of employee capabilities. Although the Lean philosophy was 

formulated based on the renowned Toyota Production System, which sought to address 

industrial challenges in the aftermath of World War II (DIAS, P.; SILVA, F.J.G.; CAMPILHO, 

R.; FERREIRA, L.P.; SANTOS, T., 2019), Bill Smith of Motorola established a methodology 

aimed at the continuous enhancement of production systems, thereby minimizing variability in 

production outcomes and significantly reducing quality-related issues (which are also a source 

of waste) (MILEHAM, T., 2019; MURMURA, F.; BRAVI, L.; MUSSO, F.; MOSCISZKO, 

A., 2021). Given that both methodologies converge upon the systematic resolution of 

challenges and the minimization of waste, the Lean Six Sigma framework emerged, also 

referred to as Lean DMAIC, which has become a widely adopted strategy for waste 

mitigation. Two principal components of the Six Sigma methodology are particularly 

noteworthy: DMAIC (Define, Measure, Analyze, Improve, and Control) and DMADV (Define, 

Measure, Analyze, Design, and Verify). The former emphasizes the enhancement of pre-

existing processes (RONG, K.; DING, H.; SONG, B.; GAO, J.; TANG, J., 2021), while the 

latter is concerned with the design of novel manufacturing processes (BAPTISTA, A.; SILVA, 

F.J.G.; CAMPILHO, R.D.S.G.; FERREIRA, S.; PINTO, G., 2020). Lean Six Sigma has 

exhibited remarkable efficacy in addressing intricate problems, even within advanced sectors 

(AYENI, P.; BAINES, T.; LIGHTFOOT, H.; BALL, P., 2011). Below, several cases are 

elucidated wherein the Six Sigma methodology, in conjunction with Lean tools, yielded highly 
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favorable outcomes, enhancing quality and diminishing preliminary waste. Due to the 

considerable discrepancies noted in the dimensions of two critical components utilized in the 

tire manufacturing sector for the automotive industry, specifically the tread and the sidewall, 

Costa et al. (COSTA, T.; SILVA, F.J.G.; FERREIRA, L.P., 2017) employed the DMAIC 

methodology to diminish the scrap produced during their fabrication processes.  Consequently, 

it was feasible to achieve a reduction in the scrap of extruded rubber products by 0.89%, which 

translated into an annual financial saving of €165,000 and a substantial decrease in the 

environmental impact associated with materials that are challenging to recycle. Pereira et al. 

(PEREIRA, M.T.; BENTO, M.I.; FERREIRA, L.P.; SÁ, J.C.; SILVA, F.J.G.; BAPTISTA, A., 

2020) applied the DMADV framework to assess customer satisfaction within the 

developmental processes of components for the automotive industry, with the objective of 

attaining complete satisfaction. Metrics such as Quality Control and Time to Market were 

scrupulously monitored, facilitating the identification of elements that contributed to challenges 

in the innovation of new products, thus fulfilling the criteria established by clientele. Based on 

the issues identified, it became increasingly feasible to substitute or modify processes to 

effectively realize the desired outcomes. The enhancements proposed and executed lessened 

delays and quality-related complications during the pre-series development phase. A parallel 

investigation into customer satisfaction was previously undertaken by Behara et al. utilizing a 

Six Sigma framework. While the aforementioned instances may present medium-level 

complexities for resolution, (NONTHALEERAK, P.; HENDRY, L., 2008) indicated that Six 

Sigma methodologies are readily adaptable to more intricate situations. The integration of Lean 

and Six Sigma tools has also been employed within the service sector, particularly in notably 

complex scenarios, such as aircraft maintenance, enhancing problem detection, repair 

operations, and quality improvement protocols, thereby reducing customer 

grievances. (AYENI, P.; BAINES, T.; LIGHTFOOT, H.; BALL, P., 2011) conducted a 

comprehensive literature review centered on aeronautical maintenance and the potential 

contributions of these tools in enhancing processes, eradicating waste, and elevating service 

quality.  

 

3. Methods 

This research is categorized as a descriptive, exploratory, qualitative, and quantitative 

investigation grounded in Lean Six Sigma principles. The DMAIC framework serves as a 

systematic problem-solving methodology adept at integrating Six Sigma into pre-existing 
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operational processes. The instruments employed within the DMAIC framework encompass 

control charts, histograms, Pareto diagrams, scatter plots, flowcharts, Ishikawa diagrams, and 

check sheets (CHANDRASEKARAN, R.; CAMPILHO, R.D.S.G.; SILVA, F.J.G., 

2019). Additionally, other Lean methodologies may be evaluated for their efficacy in 

addressing challenges, particularly in light of the volume and quality of the available data, along 

with the specific focus of the research endeavor. Consequently, the DMAIC framework will be 

adhered to in this investigation, supplemented by various Lean tools such as the Ishikawa 

diagram, the 5W2H analysis, and the 5S methodology. 

 

3.1 Define  

It is at this stage that the problem needs to be defined, which consists of reducing the 

area occupied by the filters used in the gluing and coloring processes, due to the need to increase 

the warehouse area to receive new raw materials and finished products. As a strategy to resolve 

this, it will be necessary to measure consumption, consumption rate, and possible 

standardization reducing the number of references in use. The problems found, after thorough 

observation, make it possible to outline the desired routes and objectives for improving the 

process, as shown in Table 1. 

Table 1. Identified problems and proposed solutions 

 

Source: Author (2024) 
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3.2 Measure 

In this phase, the measurable factors are calculated and measured, and the variability is 

qualified. The consumption of the filters were collected for three months. The filters references 

that contributed the most to unavailable warehouse area were: C00278, C00275 and E14123. 

Values collected by the workers are shown in Table 2.  

For the coloring process, due to the difficulty in identifying the filters references used 

in these coloring booths, labels with specific references were developed. The amount consumed 

and the replacement periods for side filters are shown in Table 3. 

Table 2: Change period for side filters and carpet 

 

Source: Author (2024) 

Table 3: Change period for side filters and carpet 

 

Source: Author (2024) 

It was possible to observe that the C00275 filter occupies a large area due to its size, 

and not due to excess of stock, therefore, its analysis is not justified. 

 

3.3 Analyze 

Information from this analysis can help determine the sources of variability and 

unsatisfactory performance, which can be very useful in improving processes. An Ishikawa 
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diagram was created (Figure 1) bringing together the main causes related to the large area 

occupied by the filters in the warehouse. 

Figure 1: Ishikawa’s analysis regarding the problems around the timely exchange of filters 

 

Source: Author (2024) 

It was possible to notice that there is a large discrepancy between the actual production 

consumption and the stock in the warehouse. Therefore, the filter purchasing process is not 

adjusted to your consumption, causing excess stock in the warehouse. A factor that contributes 

to stock instability is the lack of standardization in the use of filters in coloring booths, with the 

same equipment having different types of filters.  

The standardization of filters is considered a necessity and priority, with a view to 

ensuring stable consumption per type of filter on the shopfloor. Although there is no excess 

stock in relation to the side filters, inherent to the gluing process (E14125, E14126 and E14127), 

there is no periodicity for their replacement. On average, they are replaced every three weeks, 

depending on the request to the warehouse by the team manager. This factor can generate 

instability in stock, which is why it needs to be corrected. Type A staining benches use two 

C000278 filters on top, which adapt to the size of the bench. However, this equipment has a 

roller filter holder, facilitating the replacement process. This filter must be inserted in the 

purchase process. Additionally, there is a C000278 filter inside the equipment, cut to fill the 

available space.  Silpar model coloring booths also require filters to be adapted to the equipment 

by cutting them. Actions must be implemented to minimize replacement time and eliminate the 

cutting process, contributing to increased productivity and reduced waste. This also applies to 

the side filters of glue dispensing robots for certain by-products that need to be glued. 

The duration of the filter replacement process, obtained by monitoring the two shifts 

and timing the process for four weeks, are described in Table 4. 

Table 4: Time spent in changing filters 
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Source: Author (2024) 

Filter replacement times are actions that do not add value to the production process, 

promoting a cause and effect, shown in Table 5, and which will be addressed in the improve 

phase. 

Table 5: Actions without value-added, root-causes and corresponding effects 

 

Source: Author (2024) 

3.4 Improve 

In the improvement phase (Improve), the actions to be adopted are defined to make the 

process more effective. It will also be necessary to ensure that necessary improvements and 

adjustments are made to actions that do not add value, through the implementation of the 

proposed changes. 

 

3.4.1 Brainstorming and critical analysis of improvement proposals 

To define the proposed improvements, the 5W2H tool was adapted to 3W1H – What, 

Why, When and How. As the Where and Who actions take place on the shopfloor, the How 

Much action will be detailed separately. Table 6 below demonstrates the 3W1H table. 
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Table 6: Frame 3W1H 

 

Source: Author (2024) 

3.5 Control  

In the Control phase, the objective is to ensure that the proposed improvements are 

sustained to increase reliability and plan for possible corrections or setbacks. New 

measurements were made in order to validate the impact of the improvements implemented. 

After implementing an appropriate replacement routine, and standardizing the filters in each 

piece of equipment, it was possible to create a simpler and more controlled process, facilitating 

stock management in the warehouse. Regarding the side filters of the glue robots, E14125, 

E14126 and E141277, the replacement with a more economical solution allowed significant 

weekly savings. The fortnightly filters, using the supply station in production, were adapted to 

the KIT system, as were the side filters of the gluing robots, which were more expensive. With 

the implementation of this system, it was possible to reduce the occupied space from 17.5 m² 

to 2.75 m², representing a decrease of 26.81% in the area occupied in the warehouse.  

 

4. Results and Discussion 

The Lean Six Sigma methodology, with the DMAIC tool – Define, Measure, Analyze, 

Improve and Control, resulted in process improvements, greater employee engagement and 

more defined action plans for teams Trubetskaya A, Ryan A, Powell DJ, Moore C (2024). Lean 
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methodology is increasingly being implemented to manage such challenges because it improves 

a company's responsiveness to changing customer demands while at the same time optimizing 

underlying operational processes Knapić V, Rusjan B, Božič K (2023). The results achieved 

presented an estimated annual saving of €42,193.84 with the implemented measures, with a 

forecast of €105,207 due to the adoption of the plate system and the complete elimination of 

drawer filters. Another result was the reduction in the area occupied in the warehouse from 17.5 

m2 to 2.75 m2. This will increase the useful area of the warehouse by 77.73% and reduce the 

organization's environmental impact by reducing waste produced by 88.72%. After 

implementing all improvement suggestions, annual savings of more than €100,000 are expected 

and an increase of 77.73% in usable warehouse area. The organization's environmental impact 

was also mitigated, with a reduction in the amount of waste sent to landfills by 88.72%. 

 

5. Conclusions 

The combined use of Lean tools such as the Ishikawa diagram, 5W2H and 5S allowed, 

following the six-sigma methodology, the use and management of the use of filters to support 

the gluing and painting operations of leather used in the production of leather goods. luxury 

was significantly improved, resulting in noteworthy operational improvements. It can therefore 

be seen that the combined use of Lean tools and six-sigma methodology, normally known as 

Lean Six. -Sigma, constitutes a perfectly suitable strategy for approaching and improving the 

functioning of production lines, also regarding articles. luxury leather. The case study reported 

here, despite being quite unique, can constitute a roadmap for the joint application of these tools 

and methodologies in other sectors, overcoming some existing doubts. 
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