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Application of Lean Philosophy approaches in furniture design processes

Eray Ersoy*(, Giilgin Cankiz Elibol*”

Abstract

Methodological approaches observed and applied regarding “Lean Philosophy”, which
is a concept originating from production, became important tools that can offer solutions to
different problems in several disciplines. In recent years, Lean Philosophy has been widely
applied in different fields as "Lean Architecture”, "Lean Design”, "Lean Construction”, "Lean
Management”, "Lean Hospital”, "Lean Accounting”. The main purpose of this study is to
draw attention to the gains of Lean Philosophy, which can be defined as eliminating all kinds
of waste and any activity that has no added value in the end use, to furniture design and
production. Considering the effects of the design process on the whole enterprise, it is thought
that design activities can contribute to a sustainable and more efficient interaction by
incorporating concerns as modularity, inventory management, reduction of material
consumption, reduction of labour and energy consumption, besides form and function
concerns. As a qualitative research, this study embraces the document analysis method as a
means of data collection and analysis. Existing prominent Lean Philosophy tools for
manufacturing systems were analysed and some of them were adapted to design processes.
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Yalin Felsefe yaklasimlarinin mobilya tasarim siireclerine uyarlanmasi

Oz

Uretim kokenli bir kavram olan “Yalin Felsefe” ile gozetilen ve uygulanan metodolojik
yaklasimlar kit kaynaklarin etkin kullaniminda, zaman igerisinde tiim disiplinlerde, farkli
problemlere ¢bzim sunabilen 6nemli araglar haline gelmistir. Son yillarda Yalin Felsefe’nin,
“Yaln Mimarhik”, “Yalin Tasarim”, “Yalin Insaat”, “Yalm Yo&netim”, “Yalin Hastane”,
“Yalm Muhasebe” gibi kavramlar ile farkli alanlarda da yayginlasarak uygulandig
goriilmektedir. Bu calismanin amaci, her tiirli israfi ve nihai kullamimda katma degeri
olmayan her faaliyeti bertaraf etme olarak tanimlanabilen Yalin Felsefe’nin mobilya ve donat1
elemani tasarim siireclerine katabilecegi kazanimlara dikkat ¢ekebilmektir. Tasarim siirecinin,
uretim faaliyetleri gergeklestiren bir isletmenin biitiiniindeki etkileri dikkate alindiginda,
tasarim faaliyetlerinin, form ve fonksiyon kaygilarinin yani sira modiilarite, stok yonetimi,
malzeme tiiketimlerinin azaltilmasi, is¢ilik ve enerji tiiketimlerinin azaltilmasi gibi kaygilar
da barindirmasinin, siirdiiriilebilir ve daha verimli bir etkilesim ortamina katki saglayabilecegi
diisiincesi ortaya c¢ikmaktadir. Nitel arastirma olarak planlanmis bu ¢alismada, veri toplama
yontemleri dokiiman tarama ve analiz olarak belirlenmistir. One ¢ikan mevcut Yalin Felsefe
araglart analiz edilmis ve Orneklendirilerek bazi araglarin tasarim siireglerine uyarlamalar
yapilmistir.
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1 Introduction

With the developments in globalization and increasing competition environment, design
is seen as a strategic step that provides superiority. This competitive environment has led
manufacturers to find new ways to deliver their products to a wider audience. Undoubtedly, it
has started to gain importance for the consumer to have remarkable physical features in order
for the products to be preferable in the competitive environment, in addition to the
innovations put forward in their functional features. Thus, the importance given to design has
gradually increased (Bezci 2022).

Since the first years of industrial history, companies have been in competition and are in
a global race to increase their sales. Managers are looking for the fastest and most economical
ways to produce and distribute products and services. As the pressure in global competition
spreads from the East to the world, the survival of manufacturing firms depends on the ability
to reduce production costs, improve products continuously and keep pace with changes in
socio-technological developments. For this reason, lean production is seen as one of the keys
to being efficient. Lean production can be defined as a production system that has no
unnecessary elements in its structure and minimizes factors such as fault, cost, stock, labor,
development process, production area, waste, customer dissatisfaction (Ozgelik and Cinoglu
2013).

The main purpose of lean thinking is to ensure that value flows uninterruptedly
throughout the value creation process, starting from the raw material, and is quickly delivered
to the end customer. In order to achieve this, it is necessary to look at the entire value chain as
a whole, eliminate waste and direct all activities towards the goal of creating excellent value
for the customer (Lean Institute - lean.org.tr).

The foundations of the lean management philosophy were laid as a result of Taiichi
Ohno's on-site examination of the Ford Production System after the Second World War and
his application of what he saw to the Toyota factory production processes with a different
perspective (Apiliogullar1 2010).

It is possible to define lean philosophy, which rises on the themes of respect for people
and continuous improvement, as studies that contribute to making processes more efficient by
focusing on eliminating waste.

Accordingly, 7 types of waste are basically defined in the production environment;
faulty production, overproduction, stock, unnecessary work, transportation, movement,
waiting (Okstiz et al. 2017).

Some sources also mention an eighth waste. The eighth waste has been referred to by
several different names. This type of waste, which can be called differently as "unused
creativity", "untapped brain", "human potential™ and "skill", emphasizes in all definitions that
the potential or talents of employees can be wasted and points to situations where their ideas
are not used. Therefore, ignoring or not implementing improvement ideas from employees,
assigning wrong, inadequate or incomplete responsibilities or tasks and not using their
knowledge are also considered as a type of waste. In order to combat this eighth type of
waste, which is caused by poor communication, lack of teamwork, poor management and
inadequate training, management needs to encourage employees' ability to think critically and

use continuous improvement feedback (Canakgioglu 2019).

In Japan, where the Toyota production system, the origin of lean, was first realized in
the 1950s, both money and raw materials were scarce and waste was very costly. Toyota had
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to survive in this difficult environment. Toyota waged a war against waste by realizing at the
time that scarce resources were being wasted in shoddy processes. During these years, Ohno
formed the backbone of the “Just In Time” based Toyota Production System and identified
seven types of waste. The production philosophy to reduce these identified wastes included
several factors such as respect for people, teamwork, reduction of inventories and continuous
maintenance which increased Toyota's productivity and performance compared to other
automobile manufacturers. With continuous improvement efforts and flexible production,
processes became more qualitative and both the variety and quality of products increased
(Lodgaard et al, 2016; Wan and Chen 2009) (Derin 2017).

Lean production thinking has started to be adopted as a management approach over
time. As explained above, lean management is based on "lean production thinking”. As a
result of the studies carried out within the framework of lean production, lean management
philosophy has emerged (Tikici et al. 2006). Organizations converting to lean systems will
give higher priority to operational issues compared to philosophical issues(Marvel and
Standridge, 2009: 92).

With a focus on enhancing (customer) value and eliminating/reducing waste from a
system's perspective, it can be argued that the lean philosophy and its basic elements address
both design and production processes (Jgrgensen and Emmitt, 2009: 228).

According to some recent studies, this trend of thought, which originated in Japan and
started in the 1950s with the philosophy of lean production, has started to be adopted in all
disciplines since the beginning of the 2000s. "Lean Management”, "Lean Construction”,
"Lean Architecture”, "Lean Hospital”, "Lean Accounting”, etc. "Lean Philosophy"
applications focusing on sectors, processes and people have become addressed to many
different fields.

In a study focused on health services (Cilhoroz and Cakmak 2020), the concept of Lean
Leadership, which has an increasing importance in the management processes of enterprises
and is evaluated within the scope of the Lean Management Approach, is the subject of
research. In another study focused on the health sector (Tasdemir et al. 2021), it was stated
that the application of lean thinking principles in health enterprises will ensure that patients
wait less between processes, patients' treatments are started much faster, unnecessary analyzes
are not performed, laboratory analysis results are delivered to doctors much faster, many more
patients are treated within a day and costs are reduced in this way.

It is seen that there are also studies carried out in the field of logistics. Akben and
Gungor (2018) stated that, the most important difference between the supply chain and the
lean supply chain is that; in the traditional model, the focus is on activities during and after
the production process, economically to the end customer and without creating major
confusion; while in the lean supply chain approach, the focus is on eliminating waste along
the chain and obtaining value.

In another study on lean organization principles (Cakirli Akyiiz and Cetin 2009), lean
organization principles were discussed from philosophical and managerial perspectives, and it
was aimed to examine the applications in the automotive supply industry and to measure the
gains obtained from these applications.

In this context, the field of furniture design appears as a virgin field of study where high
added value outputs can be obtained. This study focuses on the application of Lean
philosophy approaches to furniture production and design processes. It is thought that lean
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philosophy in production processes can find many application areas within the framework of
lean production. However, this study focuses on design processes rather than production
processes. The aim is to analyze furniture design processes and to develop suggestions for
production on a sectoral basis.

2 Method

The study was planned as qualitative research. Qualitative research can be defined as
research in which qualitative information collection methods such as observation, interview
and document analysis are used and a qualitative process is followed to reveal perceptions and
events in a realistic and holistic manner in a natural environment (Y1ildirim 1999).

Document search was used as the data collection method. Document search and
document analysis are information gathering methods used in qualitative research to support
the information obtained through interviews and observations (Yildirim 1999).

Document analysis regarding Lean Philosophy was used to analyze the data and the
analysis results were used to adapt production process based Lean Philosophy tools to the
design processes. Within this framework, document search was made on several national and
international scientific databases. The search keywords were “lean philosophy”, “lean
design”, “lean production” and “lean management”. The results in this framework were
analysed in a detailed manner. The tools, which were suitable for adaption, are given under
the following headings and suggestions for furniture design processes are presented

3 Using Lean Philosophy Tools in Furniture Design Processes: Analysis and Matching
Suggestions

Although Lean Philosophy is a culture that can be spread to all areas of life and can
even be included in our daily lives individually, it can be reported rationally by using some
systematic methods, especially in applications in businesses. There are many methods that can
also be described as Lean Philosophy tools. Among these methods, 5 approaches that stand
out in terms of adaptability to design processes are included in the scope of this study. These
approaches are Kaizen, JIT and Kanban, Poka Yoke, DOE - Design of Experiments and VSM
- Value Stream Mapping.

3.1 Kaizen Approach: Standardization and Continuous Improvement of Processes,
Operations and Products

3.1.1 Standard Work

The word standard is defined as "made or separated according to a certain type,
measurable, uniform, single form" according to the Turkish Language Association.
Standardization can be related to some features of a product as well as to the execution of
processes such as design, production and sales.

Considering the design process of furniture and fittings, it is possible to improve and
maintain product quality with some standards to be created for the relevant product group. At
the same time, standard product production can eliminate some uncertainties that may lead to
inefficiency in production and enable more efficient, faster and more controllable processes to
be designed with various improvements.

The accuracy of the product and production processes to be produced can be measured
in environments where standards are set. Measures can be taken against faults with repeated
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measurements so that they do not occur again and it is possible to make improvements to
products and processes.

3.1.2 Kaizen

Kaizen is a Japanese word for improvement. Thus, the desire to continuously improve
system performance leads repeating the gap assessment step (Marvel and Standridge, 2009:
98). It is formed from the combination of the words Kai and Zen, which mean change and
better in Japanese. It is used in the sense of continuous improvement and development.
Masaaki Imai, who created this philosophy, mentioned that managers at all levels should
create separate strategies for the implementation of continuous improvement philosophy in
enterprises. Continuous improvement is a concept that expresses a rapid improvement in
processes and a reduction in costs to increase customer satisfaction in a certain period of time
(Buzlu 2011: 58) (Aric1 2019).

3.1.3 Possible Gains That Can Be Obtained by Using These Methods in Furniture
Design Process

Technical drawings, which are the outputs of the design process and at the same time
the inputs of the production process, are the main reference that defines the materials,
determines the material consumption amounts and determines the workflows to be realized in
the production processes. For this reason, significant gains can be achieved when
standardization, one of the lean philosophy methods, is considered at the product design stage.
The first and most important process in which standards can be set and improvements can be
made through kaizen studies is the design process.

A common design and production language can be observed by designing the product
groups and product families to be produced within certain standards in terms of material,
colour, size and configuration (variable features). In this way, both quality standards can be
maintained and production processes in which faults are minimized can be carried out more
efficiently. Standards can be determined in the design process with examples such as making
certain products in standard sizes, defining variable sizes alternatively with a similar
approach, designing modular products, considering the machine capabilities and tolerances,
determining material alternatives, etc.

It is often not possible to make improvements in a non-standard product production
process where each production is unique in itself. When products produced with a variety of
different colours, sizes and configurations are standardized with certain design criteria at the
design stage, it will be possible to carry out forward-looking kaizen that is improvement
studies. Both product designs and production processes of the relevant product will be
continuously improved.

3.2 JIT and Kanban Pulling System
3.21 JIT (Justin Time)

There are different definitions of JIT (Just in time production). Some definitions limit
the system only to the reduction of inventories. However, JIT should be considered in a
broader context. JIT is effective not only in activities related to manufacturing but also in
other areas of the production system, from materials handling to warehousing, from
maintenance and repair to engineering design, from sales to top management. JIT is a strategy
that aims to achieve significant and sustained improvement in work efficiency through the
prevention and elimination of time and resource losses throughout the enterprise. In short, the
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philosophy of JIT aims to achieve the least cost and highest customer satisfaction with the
participation of all units (Emiroglu 2014).

Just in time, production is an approach to produce the required product in the required
quantity and is a material management system that requires the material required in the
production process to be available at the point of need at the required time and targets "zero
inventory”. It is a system that utilizes all potentials by using the cheapest and error-free
production in the shortest time, with the least waste and the most flexible use of all production
factors with the least use of resources. (Emiroglu 2016).

3.2.2 Kanban Pull System

One of the important approaches that form the basis of the lean philosophy is that the
system can enable the customer to pull the desired value from the producer instead of
supplying mass productions to the consumer. It is possible to call this integrated approach a
pull system.

The information flow, which enables the pull system to operate, is called "Kanban".
Kanban is a card showing the type and quantity of the product withdrawn. This card is sent as
a production order from the next process to the previous one. In this way, all manufacturing
processes are connected to each other. Suppliers are also part of this system and they should
adjust their production according to the quantity and time of withdrawal (Glner and Karaca
2004) (Turkan 2010). Although some of the techniques provided better results depending on
the firm size, practices such as setup reduction, multifunction employees and the Kanban
system provide better organizational performance regardless of firm size (Marvel and
Standridge, 2009: 92).

A production process triggered by a customer order is considered an appropriate
example of a pull system setup.

3.2.3 Possible Gains That Can Be Obtained by Using These Methods in Furniture
Design Process

When the orientations of end users regarding furniture preferences are examined today,
it is seen that customer demands and expectations are diversifying day by day and therefore
manufacturers have to create a wide variety of alternatives. From this point of view, it is not
known what will be used causes furniture manufacturers to be unable to keep stock at the
product level. In order to provide fast service at the right time in multi-product production
processes, effective inventory management that can be realized at raw material and semi-
finished product levels can reveal more accurate results in terms of costs.

One of the important approaches that can contribute to the solution in this regard is
modularity and the other is the common part approach. Designing the parts that will form the
products according to a modular coordination can enable a semi-finished product to be
transformed into more than one product. In other words, a part that may belong to one product
can also be used in another product. If the same parts in terms of configuration such as
dimensions and holes are designed as a common part, they can be used in more than one
product. It is seen that common parts that can quickly turn into different products from the
semi-finished product level facilitate production and contribute positively to the delivery of
parts to the right place at the right time in production.

Production units that are activated by customer orders stand out as one of the best
examples of the pull system. It is possible to establish a Kanban system in a production
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assembly line triggered by an order. It is possible to manage the semi-finished product stocks
created before the assembly line with Kanban cards (work orders) coming from the assembly.
If the relevant semi-finished parts are common parts that can be used in more than one final
product, both the functionality of the Kanban system and the end-to-end speed of production
can be increased. By taking these methods into consideration during the design process, it can
also contribute to reducing the stock quantity and diversity at the raw material, semi-finished
product and finished product levels.

With the common part approach and design processes where modularity is considered,
the functionality of JIT and Kanban Pull Systems can be increased and the efficiency of
operational processes can be improved.

3.3 Poka Yoke; Defect Preventing Devices

Poka Yoke is considered as one of the lean production techniques and is basically
defined as a mechanical and electronic mechanism that prevents and eliminates human defects
(Pekin and Cil 2015). It is seen that many possible defects can be eliminated by observing the
Poka Yoke approach which is defined as defect prevention in the design processes and
operation times can be reduced in both production processes and after-sales assembly
processes.

3.3.1 Possible Gains That Can Be Obtained by Using This Method in Furniture Design
Process

Many Poka Yoke applications can be implemented in technical drawings. These
drawings are the result of design processes and guide production operations.

Some examples of applications in furniture design and production can be listed as
follows;

- Marking the screw points on the cabinet body and furniture doors that can ensure the
quick assembly of hinges and hinge bases in the right place.

- In order to prevent a part to be used in product assembly from being installed in the
wrong direction, the distances of the fasteners (minifix, dowel, etc.) to the edges are
differentiated so that the part can be assembled correctly in one direction.

- Marking of fixing points for accessories such as drawer runners, handles, legs, etc. on
the part during operations such as drilling, etc.

- The moulds, jigs and fixtures used in the production and assembly processes can
eliminate individual errors in the operations. Again, the design process is where the necessary
equipment design and analysis should take place.

As seen in all these examples and dozens of examples that can be multiplied specifically
for the design process, great gains can be achieved by observing the Poka Yoke method in the
design process. Faulty production can be prevented and the efficiency and speed of the
relevant production processes can be increased.

3.4 DOE (Design of Experiments)

Main philosophy; It is the design that will eliminate critical problems in production with
the idea that "quality is designed together with the product”. By taking previous design
verification results as data, a design is made that will prevent problems that may occur during
production in subsequent designs (Womack PJ, Jones DT, 1998).
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DOE method can be effectively applied in product design processes that repeat
production. Especially in standard product groups, the inferences made through iterative
production can contribute positively to the principle of continuous improvement.

Today, it is possible to see that different software and drawing/design programs with
simulation capabilities are actively used in the DOE process.

3.4.1 Possible Gains That Can Be Obtained by Using This Method in Furniture Design
Process

Design processes in furniture and decorative applications can be quite painful,
depending on the complexity of the product being designed. Especially when designing a
product or a construction with dimensions whose limits have not yet been tested, an
environment is created in which the designer can make mistakes. Such uncertainties are either
resolved by trial and error or the ideal product is moved away from the ideal product with
excessive (waste) or incomplete (defective product) solutions.

Experience and knowledge come to the fore in the quest for the ideal product.
Experience and knowledge may also be insufficient for some application details or physical
exertion for aesthetic purposes.

When unnecessary material and labour costs are added to the difficulties mentioned
above, the efficiency of the process becomes highly questionable. Knowing and applying the
right research methods and techniques in design activities, can contribute positively to process
efficiency. For this reason, the simulation method, which is a powerful research method and
technique, has an important place in furniture and decoration applications. Especially 3D
design programs with simulation capability can provide unique facilities to designers in this
regard.

When the design outlines of the product are formed in the content described above, the
technical design process, which can be defined as detail, begins. Observing the criteria to be
determined and included in the design process at this stage can enable significant gains in
terms of form or function. While many of these criteria depend on the properties of the
material (raw material) to be used, some of them are determined by the preferences of the
decision-makers in the design process.

Some sample study titles that can be done in this context can be listed as follows:

- For products that use different materials such as metal, wood and glass, solid
modelling software with simulation capabilities is used to ensure the robustness of the design,
to calculate the amount of load the product will carry within safe limits, and to select the right
profiles and thicknesses of material.

- In order to make the best use of the sizes of raw materials that can be supplied in
standard sizes, some changes can be made to the dimensions of the product/part without
neglecting the ergonomics of the product.

- Differentiation of parts sizes formed by the product in order to eliminate potential
visual errors. As an example of this issue, we can consider the dimensioning of the parts that
make up a cabinet body consisting of four panels. While the side panel depth measurement is
determined as 330 mm, the depths of the bottom and top panel parts can be determined as 329
mm. In this example, part sizes are differentiated to prevent (+-) error tolerances in the
production processes from turning into a visual problem in the final product.

169



Ersoy and Elibol, Furniture and Wooden Material Research Journal, 6 (2), 162-174

- Depending on the features of the CNC drilling machines, placing all hole axis
distances in the holes to be defined for the fasteners at 32 mm and its multiples can be
considered as another example. In this way, in line with the machine capabilities, several
holes on the part can be processed simultaneously and production time can be shortened.

The number of examples above can be multiplied. By carrying out many such detailed
analyses using solid modelling in CAD/CAM programs with simulation capabilities, it will be
possible to resolve potential problems at the design stage before production.

3.5 VSM (Value Stream Mapping)

One of the most important techniques used in the transition to a lean production
philosophy is VSM. VSM can be applied not only in the manufacturing sector but also in the
service sector. VSM includes all the processes that take place until a product arrives at the
factory as a raw material, goes through certain production processes and reaches the customer
as a finished product. VSM shows the material and information flows for a product. These
flows can be used to find waste and sources of waste by identifying activities that add or do
not add value to the product. Future situation maps are created by making improvements in
the process to eliminate/reduce current wastes (Adali et al., 2017).

3.5.1 Possible Gains That Can Be Obtained by Using This Method in Furniture Design
Process

It is known that space and product design processes are carried out in a way that can
effectively respond to needs and take into account ergonomic factors. The placement points
are as important as the functionality of the furniture designed for a space. Positioning product
placements in accordance with the flow of activities within the space is an important space
design criterion. In terms of efficient use of space and equipment, the flow of activities
planned to be carried out in the space should be observed. The gains that can be achieved with
a correct space design are similar to the gains that can be achieved with the correct layout in a
production workshop. The venues of cafes, restaurants and fast-food chains especially their
kitchens that try to provide fast service to crowded groups of people can be considered as
striking examples in this regard.

4  Results and Discussion

The methodological approaches followed in Lean Philosophy, which originated in
manufacturing, can be used as an important tool in all disciplines for the efficient use of
limited resources.

One of the most important features of lean production techniques is that they enable
production operations to continue with far fewer inputs and costs. Therefore, the adoption of
lean production techniques will lead to the accumulation of much more resources in the hands
of firms than before. In other words, capital accumulation will accelerate. The accumulated
capital can be transformed into new investments, and workers who are no longer needed
within the scope of existing jobs can be employed in new investments (Cakirli Akyiiz and
Cetin, 2009).

Therefore, lean transformation includes the elimination of all kinds of activities that do
not create value in the organization, the reduction of the amount of production factors used,
the use of advanced technology equipment and qualified workforce and the prevention of
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faults before they are made based on the principle of doing the right job at once. Lean
transformation, which is referred to as "Lean Production System" in practice, aims to achieve
the highest efficiency with the least input by providing a high level of performance (Turkan,
2010).

The fact that interior space and furniture design processes will be handled with this
systematic thought, which has an engineering infrastructure at its basis, is considered as an
interdisciplinary field of study where high value-added outputs will be obtained.

In the first part of this study, there has been a classification of waste types. With this
perspective, the table below tries to summarize how the methods discussed in the study can
contribute to reducing some possible types of waste. Gains, related to the findings of the
comments conducted within this study, can be followed systematically through Table 1. The
numbers given below the table represent the gains.

Table 1. Expected gains of regarding furniture design and manufacturing processes

Objectives
Y— Y— 2 5
o= 5 5 g Sy S _ 5 8 3
o 9 = c £ S 85 SRS s> S o
MRS 25 = B &= 282 28 > 9
= 3 o 3 © 8 c 285 c 92 e 9 S5
> S £ =5 = o @ = 0 g S @© ==
3O 5 ® S 2 Ec$ gc S S 9 N
L s o] 8‘“ =S g =c ¥ o2 =
[as 3 Lu3¢—' L1J3 Q:g 5
Standard work 1 2 4
JIT / Kanban 5 6
Poka Yoke 7,8
DOE 9 10
VSM 11 12

1 With the production of standard parts and products and the determination of quality
standards, it will be possible to reduce faults.

2 With the standardization of raw materials, it will be possible to reduce stock diversity
and to provide minimum stock levels.

3 Effective use of the areas and reduction of unnecessary transportation will be possible
by determining the materials at raw, semi-finished and finished product levels.

4 Technical office personnel working with drawing and design will be able to have a
more productive working environment.

5 It will be possible to reduce the stocks of semi-finished and finished products, by
using common parts that can be used in different products.

6 It will be possible to gain flexibility in production and to increase the ability to
respond quickly to incoming orders with the parts that can be used in different products.
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7 Faulty production and faulty assembly can be completely prevented by using
markings while preparing technical drawings and production data.

8 It will be possible to perform fault-free operations with molds and fixtures that will be
designed for being used in production processes.

9 Preparing computer simulations for the productions that will firstly take place will
contribute to avoid labour, material and time losses.

10 Simulations will reduce unnecessary processes and operations.

11 Unnecessary transports will be minimized by considering VSM criteria in interior
design.

12 Unnecessary movements can be minimized by considering VSM criteria in interior
design.

According to Letens et al. (2011: 83), future research may want to further expand
the current framework through the identification of additional LPD system components that
facilitate continuous improvement from a systems and multilevel perspective.

5 Conclusions
Based on the results of the research, the following conclusions were reached;

e Looking at the processes involved in interior and furniture design, the first step is to
produce design sketches and 3D visual studies, followed by technical product
drawings and detailed solutions, and then the next step is to develop the product itself
so that the final product can be used as a model.

e The outputs of design studies are almost a constitution for all departments in the
organization where operational activities are carried out.

e The variety of materials defined in the design processes is supplied by the purchasing
department. For this reason, design process decisions directly affect the purchasing
budget.

e The choices and decisions made during the design process regarding raw materials,
semi-finished and finished products have a direct impact on stock and inventory
management either positively or negatively.

e The main reference for work orders in the workshops and factories, where the
production of furniture is carried out, are the technical drawings.

e Production flows and all the operations are carried out in accordance with the details
specified in the technical drawings.

e Considering the impact on other departments/processes in a furniture manufacturing
company, the first and most important area where Lean philosophy should be applied
is the design process.

e Design activities that address modularity, industrial design, inventory management,
reduction of material consumption, reduction of labour and energy consumption can
contribute to sustainable success.

e The adoption of the Lean Philosophy, whose main purpose is to eliminate all kinds of
waste and every activity that has no added value in the end use, and the application
of its methods in design processes can provide great gains in terms of efficiency not
only in the design process but also in the entire value chain.
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