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The furniture industry is developing dynamically and Poland is one of the leading fur-
niture exporters in the world, which creates a significant opportunity for companies in this
sector to use Lean Management as a strategic approach to improve processes and achieve
competitive advantage on the market.

This article analyses the main waste-related problems in a selected SME operating in
the furniture industry. The aim of the study is to assess the impact of Lean solutions on em-
ployee work efficiency. The data necessary for the analysis were collected using the obser-
vational method within the company. In order to compare the effects of implementing the
proposed Lean Management solutions, ratio analysis was used. The research findings led to
the development of Lean Management solutions that meet the individual needs of the com-
pany and involve the elimination of waste. The effects obtained were presented using the
indicator method, comparing the efficiency improvements achieved with the original state
before implementation. The introduction of Lean solutions, namely standardization, Visual
Management, Kaizen, and 5S, resulted in an improvement in the efficiency indicator, par-
ticularly in the context of employee working time. The efficiency indicator was assessed in
relation to the employee working time. The increase in efficiency ranged from 15 to 77 per-
centage points. These results clearly indicate that the introduced solutions increased employ-
ee efficiency and accelerated the production process.
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1. INTRODUCTION

Today, companies, including those in Poland, strive to gain a competitive ad-
vantage in the market. Constant market competition, changing and dynamic eco-
nomic conditions, and globalization processes encourage companies to implement
new management concepts that help them follow the current trends. Increasingly,
organizations strive to improve their processes using the tools and methods of Lean
Manufacturing. Lean production is the basis for the proper functioning of enterpris-
es by implementing a culture of continuous improvement and work standardization
(Kiipper et al., 2017). The literature on the subject indicates that the implementation
of Lean solutions in a company is its first step towards Industry 4.0, because it is
precisely the “leaned” processes in the company combined with modern technolo-
gies that give rise to a company operating in accordance with the Lean 4.0 concept
(Bittencourt et al., 2021; Buer et al., 2018; Mofolasayo et al., 2022; Buer et al., 2021).
However, a significant part of Polish companies, especially in the SME sector, have
not yet taken a step (Pawlyszyn, 2021), and therefore the processes implemented
in them and the resources used for this purpose are not properly managed and do
not produce competitive results that are achieved by companies implementing Lean
Manufacturing.

The key to the success of manufacturing companies in the SME sector (but not
only) is the implementation of a systemic way of thinking about production process-
es in their reality, thanks to which it is possible to improve their efficiency (Maric,
Medakovi¢, 2023; Deshmukh et al., 2022). It is obvious that effectively functioning
processes will contribute to faster order fulfillment and increase customer satis-
faction, as well as lower production costs and increase the company’s profitability.
Additionally, improved processes will contribute to building a competitive advan-
tage and will enable the company to adapt to changing market conditions. While the
SME sector (taking into account the gross value added generated by enterprises) is
responsible for almost 50% of Poland’s GDP (PARP, 2022), efforts should be made
to initiate the implementation of the Lean concept in companies belonging to a giv-
en sector, as such an approach will improve not only the functioning of the selected
industry but also the economy of the whole country.

The concept of Lean Manufacturing has been widely described in the scientif-
ic literature. One of the recent studies related to this topic focuses, among others,
on aspects related to corporate social responsibility (CSR) (Chiarini et al., 2023;
Ivanaj et al., 2021), sustainable development (Elemure et al., 2023; Rajarajeswari,
Anbalagan, 2023), or links to the Industry 4.0 (Moraes et al., 2023; Rahargjo et
al., 2023). Despite the extensive analysis of the subject under consideration, many
Polish companies are still in the early stages of Lean Manufacturing.

However, it is worth emphasizing that even the first steps towards lean process-
es bring considerable efficiency benefits. Therefore, in this article, it was decided
to analyze the case study of a medium-sized company from the furniture industry,
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which began to implement selected solutions that fit the context of the concept dis-
cussed. Attention was paid to a company from the furniture industry, as Poland is
one of the leaders in the world in terms of the value of furniture production and ex-
port. More than 90% of manufactured products of this type are estimated to be sold
abroad (Chmielinski et al., 2017), and the share of the furniture industry in CAC is
estimated at 2.3% (Kochman, 2020).

The purpose of this article is to assess the impact of Lean solutions on the effi-
ciency of employee work through the example of a selected company in the SME
sector operating in the furniture industry. The furniture industry is still dynamical-
ly developing, which is why the surveyed SME decided to expand its knowledge of
Lean Manufacturing and entered the Lean way by implementing specific solutions,
thus wishing to increase its competitiveness in the market. Due to the implementa-
tion of the selected solutions, the company obtained the first results. Therefore, the
research question in this article concerns the analysis of the efficiency results ob-
tained in the company thanks to the implementation of Lean Manufacturing, and
it reads: How does the elimination of waste affect the efficiency results in the sur-
veyed company?

This paper explores the proposed answers to this question, based on the analy-
sis of Lean Manufacturing solutions implemented in a selected furniture company.

2. LITERATURE REVIEW

The concept of Lean Manufacturing focuses on the systematic and continuous
creation of value for the customer, expressed in the delivery of desirable and good
quality products while reducing or eliminating activities that do not bring any add-
ed value. Buer et al. identified Lean Manufacturing as a process that focuses on
eliminating waste in the manufacturing process by identifying redundant activities,
improving the process, and creating standardized practices (Buer et al., 2018).

The overarching goal of the concept is to identify problems and causes of waste,
and to prevent their occurrence. Therefore, employing a variety of methods and
techniques is extremely helpful (Pawtyszyn, 2021, p. 25). These tools, techniques,
and methods can be used in both production and service processes. Among them, we
can distinguish well-known approaches such as 5S, Kanban, Kaizen, Just in Time,
Visual Management, SMED, TPM (Eow et al., 2014), as well as the lesser-known
ones like Kamishibai, One Point Lesson, Hoshin Kanri, and Chaku Chaku. It is
estimated that there are over 100 Lean tools (Hallihan, 1996, p. 34), and their di-
versity means that they can be used across all industries. Lean tools, methods, and
techniques can be categorized according to their purpose and intended application.
The following categories can be distinguished (Pawlowski, Pawtowski, Trzcielinski,
2010, pp. 27-28):

- development of the product and its introduction to the market;
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- system analysis and mapping;
- improvement;

- production;

- quality;

- procurement and distribution;
- people.

Specific tools should be adapted to the company’s needs and the qualifications of
its employees. However, there is no single method or list for implementing the Lean
tools. They must correspond to specific problems and cover the area to be improved.

In addition, according to the industry implementation manual, it is crucial to
understand that the system a company chooses should ensure the durability and
correct use of specific tools (Kagan, Jakubik, 2019, pp. 17-19). Correctness is un-
derstood as the development of standards (instructions) for employing a given
method or technique, i.e., determining who and how to use a given tool, as well
as establishing how and by whom the knowledge of that method or technique
will be conveyed to employees. To identify errors and causes of waste, it may be
necessary to standardize work (as one of the Lean tools) at each position in the
company (Sayer, Williams, 2015, p. 95). Precise guidelines and instructions for
performing work will have a positive impact on the implementation of further
techniques and facilitate the transition to Lean Management. In the scientific cir-
cle, some argue that the first step in implementing Lean Management should be
the proper organization of the workplace, i.e., through the use of the 5S method
(Gundlach, 2009, p. 22). Resolving disputes about the sequence in which individ-
ual techniques should be implemented requires meticulous consideration by the
company’s management; however, it is clear that using only a few tools will not
guarantee the intended success (Pawtyszyn, 2017, p. 179). It is crucial to recognize
that that a given organization functions as a unified whole. Therefore, to be able
to implement Lean and achieve the expected results, it is necessary to remember
not only about improving production but also on enhancing other areas by using
numerous, diverse tools. All employees should be involved in this process, and
the use of resources should be minimized to achieve increased efficiency, custom-
er satisfaction, as well as reduced enterprise costs (Pawlyszyn, 2019, pp. 50-51).
Every company strives to improve its processes to reduce production time and
costs, which can translate into gaining an advantage in its operating environment.
The concept of Lean Management is one of many possibilities for effective man-
agement of production and logistics processes. Lean Management is focused on
eliminating waste by using appropriate principles and techniques. The goal is to
create the greatest possible added value for the customer. Although the Lean phi-
losophy is not new, in some companies its introduction is defined as innovative.
However, it should be remembered that implementing Lean Management in an
organization is most often associated with a change of mindset compared to tradi-
tional management methods.
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3. RESEARCH METHODS

The subject of the study is the evaluation of activities carried out by a selected
company that align with the Lean concept and contribute to improving its efficiency.
The article also shows the Lean Manufacturing solutions implemented by the exam-
ined entity, which eliminate waste from its processes, and includes calculations of
efficiency indicators before and after their implementation. A case study was cho-
sen as the research method.

A case study, as a widely used method in empirical analyses, examines a current
phenomenon in a real-life situation. It allows the researcher to examine the data in
a specific context. The use of a case study was dictated by the desire to gain a deep-
er understanding of a single “case” embedded in its real context. In this article, the
selected case is an SME in the furniture industry, and a thorough analysis of its re-
al-world experiences is presented. The knowledge obtained from the case study can
be used to better understand the phenomena occurring in other entities similar to
the one analyzed and thus improve their activities. In other words, the case study en-
ables the researcher to become involved in the research topic and gradually narrow
it down and refine it according to the chosen research direction.

In addition, case study analysis allows for a more in-depth observation of pro-
cesses and the effectiveness of implemented changes. Direct observation allows the
researcher to notice subtle differences and nuances that may be missed in a broader
studies covering many companies. Another argument for choosing a case study is
the possibility of obtaining detailed data and deep insight into employee reactions
to change. Ultimately, case studies can serve as a basis for developing theories and
models that can be applied in other contexts.

The methodology of the conducted research was divided into five stages:

- case study selection — the selection of the analyzed company producing uphol-
stered furniture was dictated by three aspects: 1) the company belongs to a sector
of great importance for the country, i.e. the SME sector (the company employs
about 80 employees in 14 departments); 2) the company operates in the furniture
industry, in which Poland is one of the world leaders, so it is very important for
companies belonging to it to develop with the times to maintain their competi-
tive position; 3) the company is at the beginning of the path related to the imple-
mentation of Lean Manufacturing;

- observation and data collection — direct observations were made to collect data
concerning the production processes implemented in the company; observation
of the processes enabled understanding of the actual course of the processes tak-
ing place; observation both before and after the implementation of changes last-
ed 5 working days;

- analysis — at this stage, the collected information was processed to analyze
changes in the functioning of the production process in the selected enterprise
before and after the implementation of the selected Lean tools;
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- calculation of efficiency indicators — the analyses made it possible to calculate
efficiency indicators and compare them in the context of the production stages
considered;

- conclusion — the last step of the research consisted of concluding the analyses
made.

One of the research methods used in this work is ratio analysis. The basic indi-
cator that was analyzed during the research was the efficiency indicator. Efficiency
is defined as the ratio of productive time to available time, where productive time
is available time reduced by efficiency losses (micro stops, losses related to ma-
chine start-up or searching for tools, etc.) (Furman, 2014). Efficiency is expressed as
a percentage, and its formula is as follows:

E = (time available — efficiency losses) / time available x 100 1))

The introduction of Lean Manufacturing solutions in the company can help to
remove barriers and obstacles that affect the employee’s work efficiency. By elimi-
nating waste, the employee can focus on real tasks and activities, which contributes
to increasing work efficiency. For this reason, the emphasis in this article has been
placed on a given indicator to check whether the solutions implemented in the com-
pany had an impact on its value.

The conducted study is important because it concerns the assessment of activi-
ties in the company that are consistent with the Lean Manufacturing concept, which
is crucial for improving efficiency in the small and medium-sized enterprise sec-
tor. The selection of a specific company from the furniture industry, which is in the
phase of introducing Lean solutions, allows for obtaining practical and measurable
results, which increases the usefulness of the knowledge gained during the research.

The credibility of the study is based on the applied case study analysis meth-
od, which allows for in-depth observation of actual production processes and their
changes in the context of implementing Lean tools. Additionally, the use and calcu-
lation of efficiency indicators before and after the implementation of Lean solutions
allow for a reliable assessment of the impact of these activities on work efficiency.
Therefore, the results of the study may be useful not only for the analyzed company,
but also for other entities from a similar industry.

4. RESULTS

The analyzed company operates a single-shift system from Monday to Friday
from 6:00 a.m. to 2:00 p.m. In total, about 80 people are employed in 14 depart-
ments, which classifies the company as a medium-sized enterprise. The compa-
ny has the following production departments: carpentry, assembly, modeling shop,
paint shop, cutting, sewing, gluing, and upholstery.
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The analyzed company performs custom-made production (sofas, chairs, couch-
es, beds, etc.) and has taken the first steps on the Lean path. Production in an en-
terprise is usually planned a month in advance, and its size depends directly on the
amount of goods ordered by buyers. The company carries out production to the cus-
tomer’s order (Make To Order — MTO).

The proper functioning of the company according to the Lean Manufacturing
concept is conditioned by recognizing waste occurring in the company, analyzing
it, implementing the proposed improvements, and measuring the effectiveness of
the implemented solutions to determine further directions for improvement or re-
pair work.

During the initial observations in the company, various types of waste were ob-
served. Striking to eliminate them, selected solutions were proposed that fit the
Lean concept, which was then implemented by the company. Subsequent observa-
tions made it possible to compare the state before and after the implementation of
the proposed changes.

The first waste noticed was related to improper management of the production
space. At the station in the assembly plant no. 2 there was a rack in which there
were unordered screws. There was no separation or sorting by size or purpose. In
this case, unnecessary traffic resulting from the long time spent searching for in-
dividual elements was included in the waste. These materials were stored in origi-
nal cardboard boxes without any visible distinction, which made it much more dif-
ficult to find the right screw. The implementation of standardization? and Visual
Management® allowed the company to reduce the time spent searching for screws
by production employees. Elimination of unnecessary waste was possible due to the
use of multicolored workshop containers and their appropriate description (fig. 1).
For each type of screw, an appropriate color of the container has been assigned
along with a description of the size. The containers on the shelves were arranged in
order of increasing bolt lengths: the bolt with the shortest length on the left, the bolt
with the largest length on the right. In addition, the shelves for the screws have been
placed at an angle on the workstation to make it easier to pick up the fasteners. The
arrangement of the shelves described above was also intended to improve the ergo-
nomics of the production team.

Standardization is the act of establishing, for real or potential problems, common and reusable
rules aimed at achieving an optimal degree of order in a given context (Chrusciel, 2022).

Visual management — a tool used to organize, visualize and evaluate the processes taking place in
the company (Knop, 2016).
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Fig. 1. Visualization of the rack organization for fasteners

Before the changes were implemented in the company, the average time to pro-
duce one piece of furniture was about 10 minutes. During this time, it took an em-
ployee on average 2 minutes to find the right connecting elements. Therefore, the
average employee efficiency was calculated as follows:

E, =(10-2)/10 x 100 = 80% @)

After implementing the proposed changes, the average time required to produce
one of the same elements is 9 minutes, with 0.5 minutes allocated to searching for
connecting elements. This means that the employee’s current efficiency is as follows:

E,=(9-0.5)/9 x 100 =94% 3)

The use of standardization and Visual Management resulted in a 14 percentage
points increase in employee efficiency.

Another waste in the production workspace turned out to be tables without height
adjustment. They were particularly troublesome for employees in the assembly de-
partment as they were forced to assume uncomfortable positions while assembling
various elements. The specificity of the tasks performed in this department required
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employees to often bend, squat, and lift furniture, and the tables were not adjust-
ed to their height. Therefore, many employees complained about back pain, which
decreased their efficiency and job satisfaction. According to the main principle of
Kaizen, the right solution in this case turned out to be the replacement of tradition-
al tables with pneumatic tables featuring foot-adjustable height. These tables allow
employees to adjust the height based on the specific tasks they are performing, sig-
nificantly improving workplace ergonomics. The implementation of this solution
improved employees’ satisfaction. It should be noted that ergonomics at work is one
of the key issues in the Kaizen philosophy*.

A deeper analysis of the production process showed an incorrect organization of
employees’ work and, more precisely, an incorrect assignment of duties. This was
especially noticeable with the CNC lathe operator. The duties of this employee in-
cluded placing pieces of wood inside the working machine, picking up ready-made
wooden elements, and responding to a sudden failure. On average, these activities
took him 45 seconds (maximum 60 seconds).

On the other hand, the processing time of the elements by the machine (and
therefore the operator’s waiting time) was about 5 minutes. The employee is re-
quired to be close to the machine in the event of sudden failures, which will be indi-
cated by light and sound signals.

To increase the worker’s efficiency, it was proposed to increase the scope of their
duties by adding simple assembly tasks in the free space next to the machine, where
a work table could be placed. While the machine was processing, the operator could
perform assembly work, and if necessary, react to any operational problems.

Implemented according to the Kaizen approach, this change relieved assembly
workers and eliminated unnecessary waiting time. This also translated into greater
employee participation in the work performed and greater flexibility of production.
Due to this improvement, the efficiency of the CNC lathe operator increased from
15% to 92%:

E, =(300—255)/300 x 100 = 15% @
E,, = (300 —25) / 300 x 100 = 92% 5)

Cluttered workstations were another waste-generating problem, primarily caused
by the fact that the work tools did not have specific places assigned, which caused
chaos and also translated into distraction and a decline in workplace safety. This
problem was particularly noticeable in the assembly departments. In assembly plant
No. 1, each employee had a dedicated workstation consisting of a table and a shelf

4 Kaizen (continuous improvement) — a philosophy that assumes continuous improvement, inclu-
ding the introduction of even minor changes and motivating employees to propose improvements
and take an active part in their implementation (Pomietlorz, 2015).
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with the necessary tools and materials. To make it easier for employees to keep their
workstations tidy, it was justified to implement the 5S method®. This method was
implemented as a pilot at selected stations in the assembly plant (fig. 2). At that time,
redundant items were separated and removed from the workstations and only those
needed were left. Then, all tools were assigned specific locations, so that their des-
ignated arrangement made them easier to find. For this purpose, Kaizen foam was
used, with recesses cut to match the shape of each tool. The use of this solution al-
lowed to avoid the movement of tools on the work table. This solution was supple-
mented with Visual Management. To facilitate the quick identification of connect-
ing elements and semi-finished products, color-coded containers and information
plates were introduced. To create ergonomic workstations, shelves and Kaizen foam
were set at an angle that made it easier for employees to retrieve tools. The next step
was to develop a habit among employees to clean up the workplace, which includ-
ed arranging tools and materials in previously designated places. The key aspect of
this step was to extend the scope of the employee’s duties to include the daily main-
tenance of order at their workstations. Additionally, the company initiated periodic
58S audits to verify compliance with the 5S principles.

==
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Fig. 2. Organization of the assembly station

5 5S is a methodology that is one of the basic LM tools, and its name refers to five Japanese words

concerning the principles of proper organisation of the workplace (Jozwiakowski, 2015).
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In the case of observing the work of the employees at the workstations in as-
sembly No. 1, it was noticed that at the workstations where the 5S method was im-
plemented, the employees spend on average one minute searching for tools while
making one chair frame. As a result, each chair frame took 20 minutes to produce.
This time was increased to 25 minutes for fitters working at the workstations where
5S has not been applied, of which 5 minutes were spent on needless traffic, such as
looking for the appropriate tools for the job. It is estimated that the comprehensive
implementation of the 5S method in all assembly stations will increase the work ef-
ficiency of employees from 80% to 95%:

E, =(25—5)/25 x 100 = 80% 6)
E, = (20— 1)/20 x 100 = 95% 7)

The last noted waste was the difficulty in accessing handy manuals and tech-
nological cards which were not available at the workstations. This is somewhat
justifiable because it would be impractical to store all paperwork at workstations
due to the wide variety of furniture models available. Employees, when they are
unsure of the method of making individual elements, semi-finished products, or
finished products, are forced to check the appropriate technological cards direct-
ly with their managers. Unfortunately, in order not to waste time, very often em-
ployees prefer to rely on their memory, which translates into the formation of in-
correctly made semi-finished products and finished products. Once they decide
to check the necessary information, finding the right documentation is time-con-
suming. The solution then is to standardize and digitize the entire documentation
together with its extension with photos of individual products. Once a proper da-
tabase is in place, a tablet should be guaranteed in each department, re-calling
to designate the appropriate places for them. To do this, mark the places where
tablets are stored with tape, as well as information stickers to avoid losing them.
Tablets themselves should also be marked with information stickers so that if
a tablet is taken from another department, the employee knows where the tab-
let should be returned. Each tablet should contain workplace instructions, tech-
nological cards, and photos of finished products (fig. 3). The implementation of
such a solution will primarily save time, prevent errors, and facilitate the process
of onboarding new employees. The use of tablets can be problematic, especially
for older employees, so it is crucial to train employees in the use of such a sys-
tem. The given solution has not yet been fully implemented in the enterprise, and
therefore, it is difficult to indicate its impact on the efficiency of work performed
by employees. Nevertheless, it is worth noting that it is not only in line with the
paradigm of the Lean concept but is also the first step for a company operating in
line with Industry 4.0.
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Fig. 3. Visualization of the tablet screen with technological documentation

Table 1 presents the estimated implementation timeline, the approximate gross
costs of purchasing materials and conducting the necessary training, as well as the
preliminary designation of the persons responsible for coordinating the implemen-
tation of specific improvements and those directly involved in this process.

Table 1. Improvement in the production area

Implemen- | Implementation Phys1cgl Costs
Improvement S . Onboarding
tation time | Coordinator [gross]
Person
Workshop containers
1. Tidying up the (40 pcs) — PLN 796
station at assembly Assembly Information plates
no. 2 by using UphOIStéry and workers No. 2, |(5 pcs) — PLN 29.95
. 2 weeks Installation .
appropriately marked Manaeer No. 2 Employee Self-adhesive labels
containers for & ’ Supply (4 sheets) — PLN 35.96
connecting elements In total:
PLN 861.91
2. Replacement of Workshop Pneumatic table
ordinary tables on 1 month Production employees, (3 pes) — PLN 20 992.41
assembly No. 2 with Manager Employee In total:
pneumatic tables Supply PLN 20 992.41
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Implemen- | Implementation Physwa%l Costs
Improvement S . Onboarding
tation time | Coordinator [gross]
Person
3. Increasing the scope
of duties of the CNC ;?\zfgrggench ~PLN
machine tool operator Carpentry Carpenter Em. lovee training —
by adding more tasks 1 week and Assembly P ploy: &
. . (CNC operator) | PLN 200
while waiting for Manager No. 1 In total:
the machine to make PLN 529.99
wooden elements
Storage containers (30
pes) —2 675.4 PLN
S Workshop containers
4. Tidying up the (90 pes) — PLN 1007.1
position at assembly )
1o, 1 by usine a shado Carpentr Assembly Information plates
- Dy usIng | W pentry Workers No. 1, | (90 pcs) —PLN 539.1
board with Kaizen 3 weeks and Assembly .
foam and using Manager No. 1 Employee Kaizen foam
marked containers for Supply (10 pes) - PLN .550
connecting elements Employee training -
1 250 PLN
In total:
PLN 6 021.6
5. Ensuring the
availability of tablets Model shop Tablet (9 pcs) — 4 941
containing the 6 months Production workers, PLN
necessary technological Manager Employee In total:
information in Supply PLN 4 941
individual departments

The total costs of the proposed improvements were set at PLN 33 349.91.

S. DISCUSSION

For the last three decades, Lean Manufacturing has been one of the most wide-
ly used business strategies (Sony, 2018) and can be applied to any type of produc-
tion environment (Shahin et al., 2020). A literature review confirms that most Lean
Manufacturing implementations take place in large companies (Pech, Vanécek,
2018). However, as indicated above, the economy of Poland, like that of many other
European countries, is primarily driven on SMEs, which constitute the majority of
participants in the enterprise sector, so their development and proper functioning
should be the focus of attention.

The amount of literature on the implementation of Lean solutions in the furniture
industry is limited. For example, Gazoli de Olivera et al. (2019) in his work provide
a case study of the partial implementation of Lean Manufacturing in a medium-sized
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furniture industry, aimed at increasing productivity. The authors focus mainly on
value stream mapping (VSM). Similarly, Giiner Goéren (2016) considers Lean in the
furniture industry focusing on VSM in combination with simulation with simula-
tion. In turn, Guzel and Asiabi (2022) present not only VSM, but also solutions re-
lated to Kaizen, 5S, standard work, layout plan, and single-piece flow techniques.
Wang et al. (2012) focused on analyzing engineering performance in the context
of Lean solutions. Abu et al. (2021), on the other hand, studied the challenges and
barriers encountered during the implementation of Lean Manufacturing in the fur-
niture industry. This study complements and expands the knowledge of the imple-
mentation of Lean solutions in the environment of enterprises operating in the fur-
niture industry and, on the basis of specific examples, enables others to improve
their processes.

The exemplary enterprise that has been considered in this article belongs to the
SME sector. Its initial experience with implementing the Lean Manufacturing con-
cept shows efficiency improvement even with small, non-cardinal and non-drastic
changes. The company started the implementation with standard and one of the most
understandable Lean tools for employees, namely 5S, Visual Management, stan-
dardization, and Kaizen solutions. Figure 4 shows the change in the efficiency in-
dex in relation to three of five solutions proposed and implemented in the company,
for which appropriate measurements were made. The columns marked in blue indi-
cate the existing state in the company, while the columns marked in green show the
change in indicator after the implementation of individual solutions in the company.

100% 94% 92% 95%
80% 80%
80%
60%
40%
15%
20% '
0%
E1ll E12 E21 E22 E31 E32

Fig. 4. Changing the effect indicator for individual Lean elements
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It can be seen that each solution implemented according to the Lean concept im-
proved the efficiency indicator. A particularly significant increase was visible in the
case of the second solution, which involved changing the assignment of tasks to an
employee operating the CNC lathe. The efficiency index in this case increased by
77 percentage points. In the remaining two cases, the change in the indicator oscil-
lated around 15%. The results clearly show that the solutions implemented in the
furniture company contributed to the increase in the employee work efficiency and
thus to a more efficient implementation of the production process.

Parallel to the increased work efficiency, there was a greater involvement of the
employees, also due to the improvement of the conditions and ergonomics of their
workstations. It should be emphasized that the better the working conditions of em-
ployees, the more satisfied they are with their work, leading to increased motivation
to take further Lean actions and create innovations.

The implementation of new improvements in enterprises is a very important as-
pect of the proper functioning of processes to increase competitiveness in the mar-
ket. In order to stand out from other companies, it is necessary to eliminate any
barriers or waste that are not an added value, on the contrary. This is especially im-
portant for SMEs, which are more flexible in relation to market changes than larger
enterprises (Ceglinski, 2016). The implementation of Lean solutions in these enter-
prises will not only allow them to increase their flexibility, but will also enable them
to perform their existing tasks in a more effective, and thus more competitive way.
In addition, more effective use of the company’s resources will help generate sav-
ings that can be used to develop innovation, for which SMEs often lack resources.

6. CONCLUSIONS

The purpose of this article was to assess the impact of Lean solutions on the ef-
ficiency of employee work through the example of a selected company in the SME
sector operating in the furniture industry. The analyses carried out indicate that
the improvements implemented in the surveyed company are directly related to the
minimization of various types of waste, which may be unnecessary movement of
operators or their unnecessary waiting time. Basing the company’s goals on the
pillars of the Lean Manufacturing concept, which are the values, knowledge of em-
ployees, and cooperation between individual units, leads to increased efficiency, as
demonstrated in the analyzed case study.

Continuous development is important, but realistically, it should be taken into
account that not every organization in the SME sector has sufficient resources to
implement costly changes. The solution may be the implementation of the principles
of the Lean Manufacturing concept, which will allow the implementation of visible
changes with minimal investment while delivering measurable benefits.
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The limitation of the presented research is the fragmentary analysis of the ef-
fectiveness of selected stages of the production process. Further work should focus
on analyzing the effectiveness of the entire production process, as a comprehensive
analysis will allow for the actual assessment of the impact of the implemented solu-
tions on customer order fulfillment time.

In the era of globalization, competition is extremely high. In the fight for a high
market position, innovative and effective concepts, such as Lean Manufacturing,
are helpful, allowing enterprises to obtain measurable benefits and gradually pre-
pare them to operate in the conditions of Industry 4.0.
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WPLYW WDROZENIA ROZWIAZAN LEAN NA EFEKTYWNOSC
PRACOWNIKOW NA PRZYKLADZIE PRZEDSIEBIORSTWA
Z BRANZY MEBLOWEJ — STUDIUM PRZYPADKU

Streszczenie

Branza meblarska dynamicznie si¢ rozwija, a Polska jest jednym z liderow wsrod eks-
porteréw mebli na Swiecie, co stwarza dla firm z tego sektora ogromna szans¢ na wykorzy-
stanie Lean Management jako strategii doskonalenia procesow i osiggania przewagi konku-
rencyjnej. W pracy dokonano analizy gtéwnych problemow zwigzanych z marnotrawstwem
w wybranej firmie z sektora MSP dziatajacej w branzy meblarskiej. Celem badania jest
przedstawienie wptywu rozwigzan Lean na efektywnos$¢ pracy pracownikéw. Dane nie-
zbedne do analizy zebrano metoda obserwacyjng w badanym przedsigbiorstwie. W celu
poréwnania efektow wdrozenia zaproponowanych rozwigzan z zakresu Lean Management
wykorzystano analiz¢ wskaznikowa. Efektem badan sa propozycje rozwiazan z zakresu
Lean Management odpowiadajace indywidualnym potrzebom przedsigbiorstwa, ktore za-
ktadaja eliminacj¢ powstajacych w nim marnotrawstw. Uzyskane efekty przedstawiono
przy wykorzystaniu metody wskaznikowej, a wyniki poréwnano ze stanem pierwotnym.
Wprowadzenie rozwigzan zgodnych z koncepcja Lean, a mianowicie standaryzacji, Visual
Management, Kaizen oraz 5S, spowodowato we wszystkich przypadkach poprawe wskaz-
nika efektywnosci. Wskaznik efektywnos$ci rozpatrywany byt w odniesieniu do czasu pracy
pracownikow. Wzrost efektywnosci wyniost od 15 do 77 punktow procentowych. Wyniki
te jednoznacznie wskazuja, ze wprowadzone rozwigzania przyczynity si¢ do zwigkszenia
efektywnosci pracownikéw firmy meblowej oraz przyspieszyty proces produkcyjny.

Stowa kluczowe: implementacja, efektywno$¢, Lean Manufacturing,
marnotrawstwo, branza meblowa



