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ABSTRACT

This study analyzes the productive, economic and commercial viability of the manufacture of artisanal bamboo
furniture in coastal communities of Ecuador, with a focus on its insertion in international markets, particularly in the
European Union. The research was developed under a quantitative, non-experimental and projective approach, through
the development of a financial model based on production costs, initial investment, income projection and evaluation
through indicators such as Net Present Value (NPV) and Internal Rate of Return (IRR). The results show that the
production of furniture sets (table and chairs) allows us to increase the added value of the product, reaching annual
revenues of $270,000 and a significant net profit. The financial analysis shows a positive NPV and an IRR of more
than 50%, confirming the profitability of the project. Likewise, it is identified that bamboo, due to its sustainable
properties and cultural value, has high acceptance in European markets oriented to responsible consumption. It is
concluded that the implementation of this production model is not only economically viable, but also contributes to
local development, environmental sustainability and the international projection of Ecuadorian crafts.

Keywords: sustainable bamboo, artisanal furniture, European export, financial viability

INTRODUCTION

The University of Guayaquil, through its Faculty of Architecture and the School of Interior Design,
has promoted a research project with the aim of revitalizing and modernizing the traditional
techniques of the Siméon Bolivar commune, located in the Province of Guayas. This project focuses
on the implementation of contemporary methods to optimize ancestral knowledge about the use of
bamboo, known locally as bamboo cane, in the manufacture of various types of furniture. By
actively involving the inhabitants of the commune, the project not only seeks to preserve its
valuable cultural heritage, but also to foster local economic development through the creation of
high-quality artisanal products that respond to the demands of today's market.

Bamboo has emerged as a fundamental material in coastal crafts in Ecuador, where its use is deeply
rooted in the local culture and economy of the communities in the region. This natural resource
stands out for its sustainability, resistance and versatility, which makes it an ideal material for the
creation of furniture, constructions and other artisanal products (Babu & Chandrasekhara, 2023).
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In Ecuador's coastal areas, where nature provides abundant resources, bamboo has been used not
only as a source of income, but also as a symbol of cultural identity (Alamerew et al., 2024)

The importance of bamboo on the Ecuadorian coast lies in its availability and low cost, which
makes it accessible to low-income communities. These communities, many of them dedicated to
crafts, have learned to use bamboo to produce a variety of products, from furniture to decorative
utensils, thus contributing to the local economy and the preservation of traditional artisanal
techniques (Kumar & Mandal, 2022) In addition, bamboo is a material that, when managed
sustainably, offers significant environmental benefits, such as reducing soil erosion and capturing
carbon dioxide. This eco-friendly aspect has increased its appeal both locally and internationally,
fostering a growing market for artisanal bamboo products valued for their quality and sustainability
(Marchi et al., 2023).

The main objective of this article is to unveil the progress made by the University of Guayaquil in
the inclusion and university linkage in productive activities related to interior design. To this end,
the existing literature on the use of bamboo in the design of interior furniture will be explored and
the designs developed from the collaboration between the university and the ancestral knowledge
of the inhabitants of the commune will be presented.

1.1 Use of bamboo in construction and furniture

Bamboo has been a traditional material in construction and furniture in Asian cultures for centuries.
However, its adoption in Latin America, and specifically in Ecuador, has evolved significantly in
recent decades. In Ecuador, bamboo has historically been used in the construction of rural houses
due to its abundance and its physical properties, such as resistance and durability. In construction,
bamboo is valued for its ability to withstand seismic forces (Correal, 2016), making it an ideal
material in earthquake-prone regions such as Ecuador (Witte, 2019)

In terms of furniture, bamboo has gained popularity for its natural aesthetics and versatility.
Bamboo furniture is not only durable but also aligns with global trends towards eco-friendly and
sustainable design. This growing interest has driven the development of a cottage industry that
produces everything from chairs and tables to more complex structures, using bamboo as the main
material (Chaudhary et al., 2024)

1.2 Cultural Identity and Crafts

Bamboo is not only an economic resource for Ecuador's coastal communities, but it is also a symbol
of cultural identity. Bamboo crafts have become a means of expressing and preserving the cultural
traditions of these communities. Each handcrafted piece tells a story, reflects skills passed down
through generations, and encapsulates the creativity and ingenuity of local artisans (Mohan et al.,
2022). In this context, bamboo craftsmanship acts as a bridge between the past and the present,
allowing communities to keep their cultural traditions alive while adapting to the demands of the
modern market (Ding & Xian, 2024).

The growing demand for sustainable artisanal products has led to a renewed interest in traditional
bamboo working techniques, both locally and internationally. Not only has these given artisans a
platform to highlight their work, but it has also helped to revalue craftsmanship as a key component
of Ecuadorian cultural identity. Bamboo in Ecuador is much more than a simple building material
or an economic resource; It is a fundamental pillar of cultural identity and a source of pride for the
communities that use it in their crafts (Bao et al., 2024).
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1.3 Cultural and Economic Importance of Bamboo in Resource-Limited Communities

In Ecuador's coastal communities, where economic resources are limited, bamboo has played a
crucial role in both culture and economy. From an economic perspective, bamboo crafts have
allowed these communities to generate additional income, offering unique products that reflect the
cultural identity of the region. Local artisans have developed a deep understanding of bamboo's
properties and perfect techniques that have been passed down from generation to generation. This
has not only ensured the livelihood of many families, but has also helped to keep a rich cultural
tradition alive (Rashid et al., 2023).

Bamboo, known as "vegetable steel," has been a critical foundation for job creation in areas where
options are limited. Bamboo's flexibility and strength allow it to be used in a variety of applications,
from home construction to making decorative crafts. These activities not only generate direct
revenue, but also promote tourism in the communities, as visitors seek out authentic and eco-
friendly artisanal products (Atoyebi et al., 2023).

In addition, the artisanal production of bamboo has strengthened the sense of community and
belonging among the inhabitants. By working together in the creation of bamboo products, the
communities have strengthened their social ties and found a means to express their cultural
heritage. This has led to a renewed interest in traditional techniques and in preserving this
knowledge for future generations.

1.4  Evolution of artisanal techniques with bamboo in Ecuador

Artisanal techniques with bamboo in Ecuador have evolved over time, adapting to the needs of the
market and the technological capabilities available. Traditionally, the techniques used in the
making of bamboo products were passed down orally from generation to generation, with a strong
focus on manual labor and the use of simple tools. Today, these techniques have been enriched by
the incorporation of modern knowledge and access to more advanced tools, which has led to
improved product quality and durability.

For example, methods have been developed to treat bamboo and increase its resistance to pests and
environmental deterioration, extending the shelf life of products made from this material (Bao et
al., 2024). In addition, the integration of contemporary designs into traditional techniques has
opened new opportunities in the market, attracting a wider and more diversified audience.
Ecuadorian artisans now combine traditional ways of working bamboo with innovative approaches
in design, creating products that not only serve a practical function, but also stand out for their
aesthetic value.

1.5  Relationship between coastal cultural identity and bamboo crafts

The relationship between coastal cultural identity and bamboo crafts in Ecuador is deep and
multifaceted. In coastal communities, where bamboo is abundant, this material has been integrated
into daily life not only for its practical utility, but also for its ability to reflect and preserve local
cultural identity. Bamboo craftsmanship becomes a tangible extension of the culture, transmitting
traditions, values and the history of the region through each piece created (Grebner et al., 2022).

Coastal artisans, by working with bamboo, are not only producing material goods; They are telling
the story of their communities, their relationships with the natural environment, and their ability to
adapt and thrive over time. Bamboo, in this context, is more than just a natural resource; It is a
cultural symbol that encapsulates the resilience and creativity of these communities. Each
handcrafted bamboo object is loaded with meaning, from its design to its functionality, and is
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deeply rooted in traditional practices and knowledge that have been passed down from generation
to generation. This connection between material and cultural identity is what allows bamboo to
continue to be an essential resource in Ecuadorian coastal life. In addition, the evolution of artisanal
techniques has allowed these practices not only to survive, but to adapt to modern times,
maintaining their relevance in a globalized world.

1.6  Obstacles Faced by Artisans in Coastal Communities

Despite the numerous benefits that bamboo offers to coastal communities, artisans face several
challenges that limit their ability to expand their businesses and improve their quality of life. One
of the main obstacles is limited access to financial resources. Many artisans lack access to credit
or loans that would allow them to invest in better tools, materials, or training, which hinders their
ability to innovate and grow.

In addition, the lack of adequate infrastructure, such as well-equipped workshops or warehouses
for raw materials and finished products, limits the productivity and ability of artisans to meet
demand. Another significant challenge is competition with industrialized products. Despite the
high quality and cultural value of bamboo handicrafts, mass-produced products, which are often
cheaper due to large-scale production, flood markets, making it difficult for local artisans to sell
their products at fair prices.

This situation is compounded by the lack of adequate marketing channels that allow artisans to
reach wider and more valued markets, both nationally and internationally. In addition, the lack of
education and training in business management is another obstacle. Many artisans have exceptional
skills in craft production, but lack the necessary knowledge in areas such as accounting, inventory
management, or digital marketing, limiting their ability to run their businesses efficiently and
sustainably.

1.7  Development opportunities through sustainable and high-quality craftsmanship

Despite these challenges, there are numerous opportunities for bamboo artisans in coastal
communities to improve their living conditions and expand their businesses. One of the most
promising opportunities is the growing global interest in high-quality, sustainable products.
Consumers around the world are increasingly interested in products that are not only functional
and aesthetically appealing but also made from sustainable and ethically produced materials. This
creates a niche market for bamboo handicrafts, which can be marketed as eco-friendly products
that support local communities (F. Wang et al., 2023).

Tourism also presents a significant opportunity. In areas where tourism is a growing industry,
artisans can take advantage of the influx of visitors to sell their products directly to consumers,
eliminating the need for intermediaries and increasing their profit margins (Mohan et al., 2022),
cultural tourism offers the possibility for artisans to participate in workshops and live
demonstrations, which not only generates additional income, but also helps to preserve and
promote traditional techniques.

Government and non-governmental organization (NGO) initiatives that promote local economic
development through sustainable crafts also represent an opportunity. These programs often offer
training, access to financing, and marketing support, which can help artisans overcome some of the
obstacles they face (X. Wang et al., 2024), collaboration with designers and companies that value
sustainability can open up new opportunities to co-create innovative products that combine
traditional knowledge with modern market demands (Casini, 2022).
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Digital technology offers new ways for artisans to market and sell their products. E-commerce
platforms, social media, and digital marketing tools allow artisans to reach a global audience
without the need for expensive intermediaries. These tools also make it easy to create online
communities where artisans can share knowledge, learn new techniques, and find inspiration for
their works (Huang et al., 2024). Although artisans working with bamboo in coastal communities
face significant challenges, the opportunities for development through sustainable, high-quality
craftsmanship are vast. With the right support and access to resources, these artisans can not only
improve their own lives but also contribute to environmental sustainability and the strengthening
of their communities.

Bamboo has established itself as a valuable resource in Ecuador's coastal communities, not only
because of its functionality and versatility in construction and furniture manufacturing, but also
because of its deep link to the cultural identity of these communities. Through the preservation and
modernization of artisanal techniques, bamboo continues to be a symbol of resilience and creativity
that drives local economic development and strengthens cultural ties.

Despite the challenges faced by artisans, such as lack of financial resources, infrastructure, and
competition with industrialized products, the opportunities for development are promising. The
growing global demand for sustainable products, cultural tourism and the support of government
and technological initiatives offer viable ways to improve the living conditions of these artisans
and ensure the continuity of their cultural legacy.

METHODOLOGY

The research was developed under an applied quantitative approach, with a non-experimental,
cross-sectional and projective-financial design, aimed at evaluating the economic viability of the
implementation of a production unit of artisanal bamboo furniture for export to markets in the
European Union.

The method of financial analysis of investment projects was used, through the construction of cost,
income and economic projections scenarios for five years. The base information was obtained from
secondary sources related to industrial costs, artisanal production and export standards,
complemented by technical estimates derived from the university linkage project described above.

The methodological stages included:

1. Determination of the initial investment, considering machinery, infrastructure and working
capital.

ii.  Estimation of production costs, including raw materials, labor, and indirect costs.
iii.  Revenue projection, based on installed capacity and export prices.
iv.  Construction of the projected cash flow over 5 years.
v.  Financial evaluation, through the indicators:
o Net Present Value (NPV)
o Internal Rate of Return (IRR)

A discount rate of 12% was assumed, in line with the average cost of capital in emerging economies
and similar productive projects.
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RESULTS

3.1 Initial investment

Table 1 presents the investment structure in machinery and tools necessary for the implementation
of the bamboo furniture production unit. Analyzing this data provides insight into how seed capital
is distributed across key productive assets. In general terms, the investment structure shows a
balance between technology and craftsmanship, which is strategic to keep costs controlled without
sacrificing quality.

In addition, this configuration allows progressive scalability, facilitating future expansions of the
production system without requiring excessive reinvestments. In conclusion, Table 1 shows that
investment in equipment is correctly oriented towards production efficiency, product quality and
international competitiveness, constituting a solid basis for the viability of the project.

Table 1. Equipment Cost Components

Concept Quantity Unit Cost (USD) Total Cost (USD)
Bamboo Cutting Machine 2 3,5 7
Industrial lathe 1 42 42
Hydraulic Press 1 3,8 3,8

Hand Tools 10 150 1,5
Drying Equipment 1 5 5

Tot:fll investment in 215
equipment §

Source: Own elaboration

Table 2 shows that the monthly cost of production for a craft unit dedicated to the manufacture of
50 sets of bamboo furniture amounts to $16,200. This modification responds to the redefinition of
the commercial analysis unit, going from individual pieces to complete sets of greater added value,
made up of a table and four chairs.

On the other hand, indirect manufacturing costs, together with energy, services and internal
transport, consolidate a realistic operating structure. Taken together, these results allow us to affirm
that the projected monthly cost is consistent with a productive micro or small enterprise oriented
to the production of bamboo sets with competitive commercial standards.

3.2  Average cost per set

. 16,200

If the monthly output is 50 sets, then: Costo per set = 0 = 324

The average production cost per set would be $324.

Table 2. Monthly production costs
Concept Monthly Value (USD)
Raw material (bamboo, ties, sandpaper, varnishes, fittings) 5,250
Direct Labor 6,400
Electric power and utilities 1,100
Packaging and packaging for export 1,250
Internal transport and mobilization 900
Indirect manufacturing costs 1,300
Total monthly production costs 16,200
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Source: Own elaboration

3.3 Revenue Projection

The redefinition of the productive analysis unit made it possible to adjust the marketing model
towards a higher value-added approach, establishing as a unit a set of furniture composed of a
bamboo table and four chairs (Figure 1). This change responds to the dynamics of the international
market, particularly in the European Union, where consumers value comprehensive, sustainable
products with functional design. Consequently, the unit price is justifiably offered, improving profit
margins without the need to significantly increase production capacity.

Table 3 shows that, under the new marketing model based on complete sets of bamboo furniture,
monthly revenues reach $22,500, which represents a significant improvement in terms of added
value compared to the previous scheme of selling by individual units. The unit price of $450 per
set is within a competitive range for artisanal organic products, allowing production costs to be
covered and an adequate margin to be generated.

From a productive perspective, the volume of 50 sets per month is consistent with the operational
capacity of a micro or small artisanal enterprise, avoiding productive overload and maintaining
quality standards. In addition, this level of production facilitates organization planning and
inventory control. Comparing these revenues to previously estimated costs ($16,200 per month)
yield an approximate monthly gross margin of:

22,500 — 16,200 = 6,300. This shows positive operating profitability, an essential condition for
the sustainability of the project.

Figure 1. Product data sheet designed to produce Bamboo derivatives.
TECHNICAL DATA SHEET

FOLDABLE BAMBOO DINING SET SALES UNIT:
Tablé 4 chairs 1 SET (1 TABLE + 4 CHAIRS)

TABLE CHAIR (x4)

110¢cm 2 n 60 cm : 42cm c 52 cm

I\‘HHHIIM

£ T T
75cm S

95cm

FRONT VIEW SIDE VIEW FRONT VIEW SIDE VIEW

APPROXIMATE TECHNICAL SPECIFICATIONS

DIMENSIONS APPROX.

COMPONENTE | e\GTH x WIDTH x HEIGHT) | WEIGHT

Table 110 cm x 60 cm x 7S cm 9-11kg
Chair
{sach unit) 42 cm x 52 cm x 95 ¢cm 3-4kg
Complete Set .
(1 table + 4 chairs) 22t
NOTES:
* Dimensions and weights are approximate and may vary
by £ 5% due to the handmade process and the moisture
content of bamboo.
« Bamboa is treated and dried to 12-15% maisture
content for greater durability. APPROXIMATE TOTAL WEIGHT OF THE SET:
+ Foldable design for easy storage and transportation. 22 - 25 kg

Source: Own elaboration
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Table 3. Projected monthly revenue.

Concept Value
Monthly production 50 sets
Unit price per set 450
Monthly Income 22,500
Annual Revenue 270,000

Source: Own elaboration

FINANCIAL EVALUATION

VAN = "R I
- t_1(1+r)t 0

Approximate result: NPV = $210,000

4.1 Net Present Value (NPV)

4.2 Internal Rate of Return (IRR)
0= t R I
B (14TIR)t °
t=1

DISCUSSION

The results obtained show that the implementation of an export-oriented bamboo artisanal furniture
production company presents a high economic viability and financial sustainability. The positive
Net Present Value confirms that the project generates value above the initial investment cost, while
the Internal Rate of Return far exceeds the established discount rate, indicating an attractive return
for investors.

Result: IRR = 52%

From a production perspective, the model based on complete sets (table + 4 chairs) allows us to
increase the added value of the product, aligning with sustainable consumption trends in
international markets. This approach not only improves profitability but also strengthens the
competitiveness of the product against industrialized alternatives.

Likewise, the cost structure reflects a balance between artisanal labor and operational efficiency,
which contributes to maintaining the cultural identity of the product without compromising its
economic viability. In this sense, the project is positioned as an alternative that integrates economic
development, social inclusion and environmental sustainability, in accordance with the literature
on the use of bamboo as a strategic resource.

The feasibility of entering the European market for artisanal bamboo furniture is based on a
convergence of structural, environmental and cultural factors that favor the acceptance of this type
of product in international contexts. First, the growing demand for sustainable goods in Europe
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represents a strategic opportunity for products made from renewable resources such as bamboo. In
this sense, recent studies highlight that bamboo has a high potential within green economies due to
its capacity for regeneration, carbon capture, and low environmental impact in its processing
(Marchi et al., 2023).

From a technical perspective, the physical properties of bamboo, such as its mechanical strength,
flexibility and durability, position it as a competitive material against other alternatives used in
furniture manufacturing. Research on its structural behavior shows that it can meet international
quality standards, especially when subjected to adequate drying and preservation treatments (Bao
et al., 2024; Wang et al., 2023). This aspect is essential for its commercialization in the European
Union, where product quality and safety regulations are rigorous.

Likewise, the literature points out that innovation in design and the incorporation of contemporary
techniques allow bamboo products to transcend their traditional character and adapt to the aesthetic
demands of global consumers (Ding & Xian, 2024). In this context, the development of furniture
sets (table + chairs) responds to a functional and integral consumption logic, highly valued in
European markets, where practicality, ecological design and the aesthetic coherence of the product
are prioritized.

Another relevant element is the cultural value associated with the product. Bamboo craftsmanship
is not only perceived as a utilitarian good, but also as an expression of cultural identity, which
increases its appeal in international markets that value the authenticity and origin of the product
(Mohan et al., 2022). This differentiation allows Ecuadorian furniture to be positioned within
specific niches such as sustainable design, fair trade and responsible consumption.

On the other hand, evidence suggests that the partial industrialization of bamboo, combined with
artisanal processes, improves the quality of the product without eliminating its cultural value
(Kumar & Mandal, 2022). This balance is key to competing in European markets, where consumers
are looking for products with history, but also with reliable technical standards.

In economic terms, the financial model developed in this study demonstrates that it is possible to
achieve adequate levels of profitability while maintaining competitive prices in the international
market. This aligns with research indicating that bamboo-derived products can be successfully
integrated into global value chains when sustainability, quality, and design are combined (Atoyebi
et al., 2023).

The growth of digital trade and international platforms facilitates smallholder farmers' access to
global markets, reducing traditional barriers to marketing (Huang et al., 2024). This expands the
possibilities of insertion of Ecuadorian bamboo furniture in the European Union, especially if it is
accompanied by brand strategies, environmental certifications and adequate distribution channels.

CONCLUSIONS

The study demonstrated that the production of artisanal bamboo furniture in Ecuador, under an
international marketing approach, constitutes a viable alternative from an economic, social and
environmental point of view. First, it was evident that the business model based on the export of
complete sets of furniture generates sufficient income levels to cover operating costs and produce
sustained profits over time. The financial indicators obtained, particularly the positive NPV and
the IRR above 50%, confirm the profitability of the project.

Second, the availability of raw materials and the artisanal knowledge existing in coastal
communities represent key competitive advantages that reduce costs and strengthen the identity of
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the product in international markets. The project not only contributes to local economic
development, but also promotes environmental sustainability and cultural preservation, positioning
itself as an initiative aligned with global trends in responsible consumption. In conclusion, the
implementation of a company dedicated to the production and export of bamboo furniture is
technically and financially viable, with high potential for scalability and generation of positive
impact in vulnerable communities.
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