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Abstract

This is a study on the assembly processes of wooden stands of the company 2M Stands. The main objective is to
reduce both the costs and the total duration of setting up stands at fairs and events. Firstly, using a SWOT analysis, it
was understood, in partnership with the company 2M Stands, the current situation regarding internal processes and
how the fairs and events market is moving towards sustainable solutions, which reflect a competitive advantage in the
product. Once this process was understood, the validation of the components was carried out, which within the
assembly of wooden stands, had the potential to be standardized. All unit cost data of these components were collected,
as well as the number of times they were used per project, over the period from September 2022 to September 2023.
Based on the Pareto Analysis, it was possible to conclude that in addition to the potential financial gains, it is also
possible to achieve a more uniform distribution of its resources, reducing the effects of market seasonality. Finally, it
is highlighted that Lean mentality was applied, reflecting a continuous and comprehensive approach in decision-
making aimed at the lean production system.
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1. Introduction

In the contemporary business scenario, the incessant search for operational efficiency and the minimization of waste
become fundamental for sustainable development and for the success of organizations in many sectors. This mentality
is also applied in the market of fairs and events, a billionaire sector of the economy, which generates a great movement
for tourism, restaurants and bars, local transport, and numerous job vacancies at the operations of assembly and
disassembly, planning and the completion of the event (fair).

The company 2M Stands has stood out in terms of competitiveness with his exhibitor clients, especially in terms of
setting up standss for fairs, which is the company's main activity. The main objective of companies operating in this
sector is to build in a unique space, something that impacts consumers through imposing standss, and with increasingly
larger areas. Barretto (2021) highlights that these events are crucial platforms on which companies not only exhibit
and promote their products and services, but also establish strategic connections with investors, customers, and new
partners.

2M Stands company was founded in 1986, marking its beginning in the dynamic events market. The company's
trajectory has lasted for more than three decades. The company has consolidated itself in the construction of stands,
becoming a reference in the assembly sector from aluminum profiles and glass plates, an assembly system created by
the German company Octanorm in 1969 (Octanorm, 2020). Since then, its entire structure and workforce has been
molded to perfect the assembly process of this type of stands, popularly called standard stands.

The events market is highly competitive and large companies, as of 2010, began to invest in built stands, which have
wood as raw material. This type of construction began to shape the entire events industry, especially the automakers,
which needed to prepare their office structure and warehouse to accommodate teams of carpenters and wood stocks.
Although trade shows offer many benefits for businesses and help advance technology and innovation, they are also
known for generating large amounts of waste. According to (Schueneman, 2012), studies claim that over 600,000 tons
of garbage are produced annually at trade shows. For an event to occur sustainably, organized, and at low cost, there
are several conditions that need to be considered and overcome. These include the short setup time for standss,
planning and organizing the setup team, and primarily market trends, which were accentuated after the pandemic, saw
an increase in demand for stands constructed using wood as their main raw material. Since then, numerous
opportunities for studies and analyses have been identified that could enhance profits and increase the efficiency of
setting up event stands, with a focus on wooden stands.

To mitigate all the variables mentioned above, this research seeks to use tools available in the market with the aim of
achieving the general objective of analyzing and proposing the standardization of modular components at the company
2M Stands as a strategy for cost reduction and process improvement in setting up wooden stands. To accomplish this
objective, it is necessary to analyze the main points of inefficiency within the process, identify which components
have the greatest impact on costs, define the ideal structures for standardization, and present the potential gains from
this action.

2. Literature Review

2.1 Lean Thinking

The Lean Thinking is based on the Toyota Production System. This thinking was developed in the manufacturing
context, aiming to reduce resource usage to the minimum possible without compromising sector demand fulfillment.
This thinking is grounded in the following paradigm:

"[...] half the effort of factory workers, half the factory space, half the investment in tools,
half the planning hours to develop new products in half the time. It also requires well less
than half the current manufacturing inventory, in addition to resulting in far fewer defects
and producing a greater and ever-growing variety of products" (Rodriguez, 1993).

The foundation of lean thinking is based on the evolution of Toyotism, which introduced a new perspective on
production systems. Unlike Fordism, Toyotism prioritized on-demand production, known as just-in-time, and
autonomation (Construido, 2003). Just-in-time involves production only when necessary, avoiding excessive stocks
and idleness resulting from unresolved bottlenecks. Autonomation refers to automation with human intervention,
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aiming to increase productivity by separating machine and operator activity times. This is possible with mechanisms
like automatic machine stoppage, which prevents errors from being produced in series (Ohno, 1988).

Lean Thinking is based on five fundamental principles: (1) identification of what is value to the customer; (2) Mapping
of the production flow and detection of waste; (3) establishment of continuous flow; (4) value generation for the
customer; and (5) pursuit of perfection.

When these fundamentals are executed correctly, it becomes much simpler to achieve solutions for costs, losses,
bottleneck resolution, and process replanning. The focus is always on the end customer, and achieving their
expectations with the minimum possible resources indicates the success of lean thinking.

It is worth noting that this type of methodology is not on-time implementation, but rather a cyclical process. Once
objectives are attained, the process of system reassessment and search for new improvement opportunities should
begin anew. This is the principle of Kaizen, where the pursuit of improvement is constant and not limited to isolated
points. Everything that is already good can become even better if the evaluation and analysis process
continues.

2.2 SWOT Analysis

SWOT analysis, an acronym derived from the words Strengths, Weaknesses, Opportunities, and Threats, constitutes
an approach to assess the internal strengths and weaknesses as well as the external opportunities and threats of an
organization. The objective is to establish the SWOT analysis method as a comprehensive internal analysis tool, to
process internal and external business information, capable of adding significant value to the company's strategic
development (Bjorn, 2008).

When analyzing internal factors, the strengths of the SWOT analysis allow organizations to identify competitive
advantages that can be leveraged. This includes not only tangible assets such as technology and efficient infrastructure
but also intangibles such as brand reputation and employee expertise. On the other hand, when examining internal
weaknesses, companies confront their challenges, such as process deficiencies, skill gaps, or management issues.

As mentioned, the analysis also encompasses external factors, including opportunities such as market changes,
technological advancements, consumer trends, or untapped market gaps. This insight enables organizations to
capitalize on gains such as product diversification, expanding horizons, and driving growth. Finally, anticipating
threats such as fierce competition, regulatory changes, economic fluctuations, or technological advancements by
competitors allows companies to proactively prepare, adjusting their strategies to mitigate possible negative impacts.

It is important to integrate SWOT analysis into a company's decision-making process. This allows for chosen paths to
be outlined more clearly and all scenarios, both internal and external, to be analyzed to mitigate risks.

2.3 Standardization of Modular Components

Standardization of modular components is an effective strategy for enhancing processes in the assembly of wooden
stands. This approach involves designing pieces that can be reused, simplifying assembly, reducing production costs,
and the waste generated. Furniture, walls, and other modular structures can be designed to enable their reuse in
different stands, promoting efficiency and sustainability in the construction process.

According to Devides (2006), during the production of rectilinear furniture, the most significant factors are the
constraints, both material and the production process (including available machinery), as well as solutions that result
in savings, benefiting exclusively the industry. Therefore, it is crucial to optimize the dimension of these pieces of
furniture to maximize the utilization of the materials and thereby reduce associated costs.

Currently, there are software programs capable of planning the furniture to be built (see Figure 1), with the aim of
minimizing waste and imperfections in the operator's cuts. According to Mansuri (2016), hardware and sheet suppliers
indicate that 55% of carpentry shops use software for projects, contributing to the reduction of execution time and
avoiding waste of sheets, resulting in up to 98% utilization, depending on the project and productivity.
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Figure 1. Example of a cutting plan. Search: 3Dcademy, 2016

3. Methodology

In this study, the methodology of applied research is adopted as a strategic approach to evaluate the improvement of
assembly processes for wooden stands at the 2M Stands company. Applied research is an approach aimed at solving
specific problems by identifying issues and proposing tangible solutions (Thiollent, 2009).

The primary objective of this study is to identify opportunities for standardizing modular components used in
constructed stands. It is worth noting that the reduction of production costs directly impacts the increase in operational
efficiency and long-term business sustainability. Figure 2 presents examples of constructed and standard stands. It is
possible to observe that the complexity of the constructed stand is easily perceptible, but in technical terms, this
complexity becomes more evident. On the other hand, the workforce needed to construct the wooden stands often
lacks the necessary qualifications, leading to the demand for a more robust shed structure for its production. Finally,
an important challenge arises from the frequent disposal of parts after use.

FPERSPECTIVA

Figure 2. (a) Wooden stands design (b) Photo of a stand in standard assembly
Search: 2M Stands

During the period from September 2022 to September 2023, data were collected from projects executed by the
company to understand the entire process involved in the production of stands. The following structures are
highlighted:

Sticks: Structures built for finishing, support, and routing power cables.

Company name plate (forehead): The upper front part of the stand that highlights the company logo.
Ceiling: Overhead structure for installing lights.

Table: "U"-shaped structure used for product display or equipment support

Nichos: Niches structures used for product support and vertical display.
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. Tabletop: Used as finishing for the top part of countertops made of aluminum profiles.
. Bar: Fully constructed furniture used to support buffets, cabinets, product displays, among others.
. Panel: Structures usually 4.20m high and 1m wide, used to create the stands dividers.

The costs associated with each structure are given by Equation 1:
Cost =n X Priceunit + (Hoursproduction X COStmanufacturing_time) X (1 + Percentageinputs_used) (1)

where n is the number of items used. Inputs are essential elements in the construction of furniture, and it is crucial to
allocate a percentage of the total cost to acquire these materials. To build a niche, for example, it is necessary to
purchase glue and nails for fixing, as well as putty and paint for finishing. Thus, the total cost is given by Equation 2:

Costy = (Cc X E¢c 4ty X Cmo)(l + Pinputs) (2)
Where C.= Cost of panel; E.= Panel thickness; t,,,=labor time; C,,,=Labor cost € Py, ~Input Increase.

To highlight, identify, and guide the actions necessary for improving the assembly processes of wooden stands, a
SWOT analysis was conducted, and Lean Thinking was adopted as a framework for best practices, particularly in
standardizing carpentry processes. As suggested by De Oliveira (2023), Oliveira (2018) and Rocha(2020), the SWOT
analysis identifies the main avenues for enhancing a company's development, pinpointing its strengths to leverage,
weaknesses that may pose challenges, as well as external opportunities and threats that can impact productivity. This
step was essential in guiding all actions and decisions made throughout the project's development. Finally, Pareto
analysis was implemented as the quality tool to identify the structures with the greatest impact on costs, enabling a
more targeted allocation of initial production efforts.

4. Results and Discussion

Initially, a SWOT analysis (see Figure 3) was conducted, which allowed to identify the main characteristics that need
attention and revealed the context in which the company operates. This process enables us to recognize that 2M Stands,
a well-established company, has been able to build a solid customer base and reputation in a prosperous and stable
market. However, the woodworking project market has experienced significant changes, with the growing issue of
unskilled labor standing out. This has resulted in pricing positioning below the current market rates and has prompted
changes in the operational structure of the entire company.

Strengths Weaknesses
+ Long term clients with a solid * Low responsivitie to new trends;
relationship; * Low price competitiveness with
* Know-how in glass and new clients;
aluminum stand production; * Workers and structures based on
. Experjence and market time; the construction with aluminum
* Solid reputation; and glass;

S

Opportunities Threats
* Growing needs to O * Tecnological advances;
sustainable solutions; ¢ Growing demand on stands
* Market lacking professional built with wood;
companies; * Low investiments on
+ Predictions of steady inovation;
demand in the events sector * Practice of  aggressive
for the coming years; pricing by competitors;

Figure 3. SWOT Matrix
Search: Authors.
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Figure 4 shows the Pareto analysis, with values representing the unit costs of each structure multiplied by the quantity
of times each one was built throughout the year. This analysis enabled us to understand the structures that had the
greatest financial impact. It was identified that the structures having the most significant impact on the company's total
costs during the period considered are walls, headers, and counters, respectively. The sum of the costs associated with
these three structures totals R$ 675,527.36, corresponding to 78% of the total costs for this period. Given this scenario,
the standardization of modular components for these structures is considered opportune, seeking to estimate the
potential cost reduction during the period under analysis.

Pareto Chart - Cost of components

Fi -

100% Component Costs (RS) Frequency R
R$ 800.000,00 accumulated

: 0%

RS 700.000,00 0% Pannel 305.057.86 35.4% 35.4%
RS 600.000.00 % Forehead 213833 51 24 8% 60.2%
z o o Bar 156.636.00 18.2% 78.3%
RS 500.000.00 60% Ceiling 42.961.86 4.9%, 83.3%
RS 400.000,00 0% Tabletop 39.924.50 4.6% 87.9%
RS 300.000,00 40% Sticks 38.649.60 4.5% 9 .4%
S 30% Table 35.423.60 4.1% 96.5%
RS 200.000,00 2% Niche 30362.50 3.5% 100.0%

g
R$ 100.000,00 .- 10% Total 862,579.43
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Pannel Forehead Bar  Ceiling Tabletop Sticks  Table  Niche

Booth components

Figure 4. Pareto analysis of the costs of the structures used to assemble the booths.
Search: Authors.

To project these costs, practical experiments were utilized as a basis, indicating a reduction of 70%, 70%, and 60% in
assembly time for each wall, counter, and header structure, respectively. These reductions are attributed to the ease of
assembly of the structures, as the modules are pre-constructed and easily fit together.

The modular standardization strategy requires the manufacture of modular components at the beginning of the period
for subsequent use in ongoing projects. The initial production volume was determined through project analysis,
identifying the demand for these structures in close or even simultaneous periods. This planning resulted in an initial
investment of R$97,523.93, allocated to the production of 76 walls, 26 counters, and 94 headers, the projected quantity
to meet the demand of fairs with the highest utilization of these structures, considering a 15% margin for losses.

This analysis culminated in the development of a cost projection chart for the period from September 2022 to
September 2023 (see Figure 5). This chart visualizes cost projections from the implementation of the modular
component standardization strategy, reflecting expectations for cost reduction associated with the identified structures.

Cost - Actual x Planned Month pamilergy | DG S

planned reduction (%)
RS 140.000 92.8% 100w | mitial production : 97,523.93 :
T Sep/22 42402.17 10.400.35 755
RS 120.000 T L % 153% C Oct'22 47.602.43 13,692 16 712

71.2% * Jov/22 52
RS 100,000 5) e s | Nev22 9938 74 4768.98 52.0
7 5,, Dec/22 1363118 9858 92 8
RS 50.000 32.0% 8% an3 3.193.82 1363.22 57.3
RS 60.000 0% Feb/23 99.122.33 34.034.16: 65.7
: 4% Mar/23 100,063 .49 34.401.16 65.6
RS 40.000 0%  Apr23 132216 53 2511301 81.0
0% May/23 100,366.77 2381117 76.3

RS 20.000 - : A

0% Jun23 114935 92 2612953 773
RS0 I N l, 0% Tul'23 4894524 12.103.06 75.3
& R A o N R R Aug/23 104.939.77 44538 13 57.6

« ¢;- & \\‘ & o = »& F & W i <99 - 5
mmmm Actual cost  mess Total cost plarm d Esum.al-d reduction Sep/23 4)‘_"1'[}4 1871261 820
Total 862,570.43  336,740.27 61.0

Figure 5. Analysis of costs reduction, Search: Authors
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After the mentioned analyses, the company achieved an extremely satisfactory result. The implementation of the cost
projection for modular structures resulted in a significant reduction of 61% in total project costs.

Furthermore, another study was conducted focusing on minimizing the effort required for the construction and
assembly of structures, as shown in Figure 6. For this purpose, the estimated reductions in assembly time for the
selected structures (70% for walls, 70% for headers, and 60% for counters) were considered, projecting from these
data the time required for construction and assembly during the analyzed period.

Time (hours) - Actual x Planned Month Actual time | Time planned reﬁii}?]?i“dz’n)
500 ey Sep/22 273 1%2 44.4%
67.7% Oct/22 291 157 46.0%,
Sgg . 00% | Novi22 68 48 30.0%
7 55 60.0%  Dec/22 69 22 67.1%
00 yian 46.0% iﬁ% 9% 19.3% soge, Jan3 n 15 32.7%
300 - sges  FeED/23 686 420 38.8%
400 30,0% Mar/23 667 413 38.0%
300 300% g3 811 393 51.5%
200 200%  {May/23 620 325 47.6%
100 100% | Jun23 698 350 49.9%,
0 [ ] ogr, T3 284 144 49.5%,
Sep2? Oct22 Now22 Dec22 Jan23 Feb23 Mar23 Apr23 May23 Jun23 Tol23 Aug23 Sep23 Aug23 782 529 32.4%
— il fime Time planned Estimated reduction Sep'23 2655 118 33.7%
Total 5.537 3.084 44.3%

Figure 6. Analysis of effort reduction, Search: Authors.

According to the results (see Figure 6), there is a noticeable reduction in the time allocated for the construction of
structures in projects during this period with the adoption of the modular structure solution. It was also possible to
identify a significant 44% reduction in the required effort, decreasing from 5,537 hours to 3,084 hours for construction
and assembly.

This reduction in required time is a promising indicator of the ability to expand market reach, grow the customer base,
and maintain high service quality offered by the company. This improvement will allow for the completion of a higher
volume of projects within the same time frame, boosting operational efficiency and the organization's competitiveness
in the market.

It is important to mention that the company's consolidated structure, even when limiting the analysis to a one-year
period, provided results consistent with its historical reality, as the stability of clients predicts demand with few
fluctuations (see Figure 7).
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Figure 7. Production Chart 2M Stands (2013 — 2023) , Search: 2M Stands

5. Conclusions

Throughout this study, it was possible to achieve results consistent with the reality of the company, which were
recognized and praised by the CEO. Furthermore, for the standardization of furniture, quantitative results were
presented for the implementation of the model. However, for the construction of these units, the outsourcing model
was chosen, with the inclusion of valuable ideas such as the use of solid planning software, aimed at increasing
productivity and reducing production costs. Additionally, the company demonstrated awareness by analyzing the size
of the sheets to establish standard measurements for the furniture.

Finally, it is suggested that the construction of these furniture pieces follow a triennial standardization. This calculation
is based on wood wear due to excessive use, furniture breakage due to carelessness in transportation, and
contamination of some pieces by termites, which end up rendering the entire inventory useless at the end of the three-
year period.

This study contributed to the company adopting the replacement of existing structures with modular models, which
generated extraordinary results. The projection indicated a 61% reduction in total construction and assembly costs,
along with a significant 44% decrease in the effort required for these activities over a one-year period. Thus, the
research purpose was successfully achieved, suggesting solutions that can bring a significant impact on the operational
optimization of the investigated company. This research not only expanded knowledge on the subject but also stood
out as a relevant contribution to the field, opening doors for future investigations and practical improvements in the
field of modular structures. Finally, it is recommended that the company apply PDCA (cycle for continuous
improvement: Plan, Do Check and Act) and SDCA (cycle for maintaining results: Standardize, Do, Check, Act) in its
processes for the implementation of the suggested improvements.
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