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SUSTAINABILITY IN DESIGN

ustainability is among the core concerns in
S contemporary production processes and
business approaches. It entails optimizing
social, economic, and environmental factors to
ensure current production demands are
satisfied without compromising those of future
generations [1], [2]. Designing sustainable
solutions is critical for supporting the social
and human development of individuals and
societies around the world, as well as
contributing to the attainment of the
Sustainable Development Goals. Responsible
Research and Development (R&D) can be used
to achieve environmental and social
responsibility while still ensuring economic
viability. More than 80% of a product's
environmental impact is established at the
design stage showing that the success of
producing an eco-friendly product lies in the
efforts made  during its  design [3].
Incorporating environmental factors at the
design stage may also have several long-term

merits such as being cheaper and more efficient

than using risky and costly retrospective measures to
reduce impact [4]. However, sustainability efforts have
mainly focused on the mid and later stages of
products’ life cycle, notably during manufacturing,
consumption, and end-of-life often leading to unethical
extraction of resources, environmental harm and health
concerns, non-recyclable waste generation, and the
additional expenditure of money and time to address
these emerging issues [5].

Eco-design is an approach that aims to reduce the
environmental consequences of products across their
entire life cycle while maintaining or improving
performance for the end user [6]. Research and
Development is a critical tool for developing
sustainable designs as it allows for the accumulation of
knowledge required to ensure that sustainability
initiatives improve people’s lives while also protecting
the environment [7]. Letright Industrial Corp.
exemplifies the application of sustainable design and
highlights the importance of functional R&D.
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LETRIGHT INDUSTRIAL CORP:
A BEACON OF SUSTAINABLE INNOVATION

L etright Industrial Corp. Ltd. is a leading
outdoor product manufacturing company
headquartered in Hangzhou, China. The
organization endeavors to use recyclable
materials for its outdoor products with the sole
purpose of addressing customers’ aesthetic
preferences while ensuring environmental
responsibility. It envisions becoming a global
producer of sustainable and environmentally
friendly outdoor living products which aligns
with global efforts to mitigate climate change,
reflecting a commitment to both profitability
and social responsibility. With an understanding
of the role of research and development in
promoting innovative designs, the company has
given priority to the R&D department.
According to Letright’s organizational
hierarchy, the R&D occupies a position of
influence and reports directly to the CEO which
makes it highly important in terms of the
organizational strategic goals and operations.
The direct access and communication between
the leadership and R&D ensure a smooth and
effective collaboration, ultimately ensuring that
the end products reflect the company’s vision
and strategic priorities. So far, the Letright
Industrial Corp has supplied more than 200
new products to North American, European,
and Australian markets [8].

GLOBAL INDUSTRY TRENDS
AND CHALLENGES

There has been consistent global growth in the
outdoor furniture industry, and this is expected to
continue in the next decade. The outdoor furniture
industry is currently valued at approximately US$52.10
billion and is projected to grow by about 3.6% annually
between 2024 and 2029 [9]. This industry is
characterized by an increasing demand for sustainable
and eco-friendly products, necessitating
state-of-the-art technologies that enable mimicking
certain raw materials such as wood and the creation of
innovative products that are both efficient and
environmentally friendly. Although the industry
presents a significant potential for business growth, it
has also faced major criticism due to the associated
risk of environmental degradation through
deforestation. That notwithstanding, the production of
outdoor products requires high energy use, especially
due to coating processes required to ensure
high-quality wood products [10], contributing to
higher carbon emissions and thus influencing climate
change. Given the significant impacts of the outdoor
manufacturing industry, governments across the world
have developed and implemented policies to ensure
eco-friendly production processes. For example, in
China, the 1989 environmental protection law was
revised in 2014 making it mandatory for businesses to
engage in green innovation as a basic national policy.
These policies require companies that have high
energy consumption and pollution to create green
innovations to ensure sustainable processes [11].
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INTEGRATING
SUSTAINABILITY
AT EVERY STAGE

| ntegrating sustainability into product design

rather than as an afterthought can ultimately
lead to substantial savings, including finances
and time by encouraging effective resource use
[5]. Letright has invested in R&D to ensure their
designs meet their sustainability goals and are
acceptable in the market. Meo Ruan Jiagiong,
the design director at Letright emphasized that
environmental protection has been a core focus
for the company over the past decade. The
company began analyzing the impact its
production processes had on the environment
during the beginning of the 21st century after
realizing its most common raw material, wood,
was causing significant damage to the
environment. As a result, it invested in the R&D
department to identify innovative and
eco-friendly solutions that would ensure a
smooth and sustainable production process.

WOOD PLASTIC
COMPOSITE

WOOD MADE
FROM FABRIC

TPE TEXTILENE
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CULTURAL NUANCES:
TAILORING DESIGNS
TO GLOBAL PREFERENCES

The R&D department helps identify regional
differences and how they influence customer tastes
and preferences. As a result, Letright acknowledges
that different markets have varying needs depending
on aspects such as weather patterns, customer
preferences, and applicable regional and local
regulations. Although the company’s main design team
is based in China, it hires several external expatriates in
countries such as Europe and America to ensure
cultural integration and product marketability in the
host country. In today's global economy, cultural
differences can have a substantial impact on
international corporate operations. Letright, thus
stresses the importance of understanding these
differences as foundational design approaches for
products meant for export. To eliminate or limit the
barriers associated with cultural factors, it is therefore
critical for those operating in the international market
to diagnose the culture of the host country and design
strategies in different markets based on this
information [12].

STAYING AHEAD
WITH MARKET TRENDS

Another important factor influencing design is dynamic
market trends. Through the R&D department, the
company analyzes market trends continually and
adapts accordingly by developing practical solutions.
Letright Industrial Corp. has established a trends
department dedicated to continually analyzing
evolving environmental protection practices. The
company distinguishes itself by debunking traditionally
held ideologies and practices that focus solely on
product recyclability. According to Meo, Letright’s
design director:

‘ ‘ Initially, people might have focused only on

whether materials were recyclable or

where they came from. But over time, we

realized that environmental protection is a

broader concept that encompasses the

entire product lifecycle from production to
disposal.

SS-5: LETRIGHT'S FORMULA
FOR SUSTAINABLE
APPROACHES

To facilitate continuous adaptation, the designers are
therefore required to share a trend report that
incorporates new environmental concepts and
practical applications of green design annually.
Consequently, market trend analysis birthed a design
philosophy called SSR-5, which accounts for about
80% of Letright’s overall design considerations, while
eco-friendliness makes up the remaining 20%. This
philosophy emphasizes product affordability and
customer comfort for their target markets. While the
organization is committed to creating eco-friendly
products, it also strives to ensure product acceptance
in international markets, hence the need for taking
multiple considerations into account. The trends
analysis highlights the crucial role of R&D in shaping
their overall design approach.

MATERIALS MATTER:
CHOOSING ECO-FRIENDLY
ALTERNATIVES

Another key aspect of design is material consideration,
a practice overseen by a dedicated sub-department
called the Materials Group. This team focuses on
developing and ensuring the usability and applicability
of eco-friendly materials to ensure a reduced
environmental footprint of the company's products.
For instance, the group identified viable alternatives to
solid wood, such as glass fiber-reinforced concrete
(GRC), ocean-recycled materials, and fiber-recycled
plastic boards. These materials not only meet the
durability and aesthetic requirements of their products
but also significantly lower environmental impact. The
team also suggested the use of transfer printing
technology to mimic the appearance of wood,
providing an attractive finish without the need for
actual timber. This innovative approach allows Letright
Industrial Corp to maintain high standards of quality
and design while adhering to sustainable practices. The
materials group’s efforts are integral to the company’s
commitment to sustainability, showcasing their
proactive approach to integrating eco-friendly
solutions in their product development process. This
focus on sustainable material consideration highlights
Letright’s dedication to reducing environmental impact
while meeting consumer demands for high-quality
outdoor products. Continued innovation and quest for
green outdoor products have led to the development
of a signature product, the Ombra solar pergola.
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THE OMBRA SMART PERGOLA:
LETRIGHT'S SUSTAINABLE MASTERPIECE

@ www.acesinstitute.org

L etright understands and values the fact that
outdoor living has always been associated with
both cognitive and physiological benefits. According
to Weir [13], exposure to nature can significantly
improve mood, reduce stress, and enhance overall
mental well-being. Additionally, Twohig-Bennett and
Jones [14] found that time spent in nature increases
heart rate variability (HRV), a key indicator of
cardiovascular health, and lowers levels of the stress
hormone cortisol. However, unprecedented harsh
weather changes limit man's ability to enjoy the
serenity of the outdoors. This explains why shelter is a
basic need, as humans must shield themselves from
these conditions. The company’s commitment to
eco-friendly development and focus on sustainably
informed designs led to the inception and
development of a signature product in 2023, the
Ombra Smart pergola. Its design embodies design
considerations to remedy these challenges,
incorporating its design philosophy to create a
versatile and protective outdoor space.
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HARNESSING R&D DATA

FOR SUSTAINABLE INNOVATION

L etright Industrial Corp. leverages the power
of data to develop evidence-based
solutions by using a well-defined research and
development process with a dedicated
department. The key feature of the R&D process
is the involvement of all departments through
deliberate  collaboration. Interdepartmental
collaboration helps in knowledge transfer
leading to more comprehensive, innovative, and

practical designs. Letright convenes
representatives from various departments
including procurement, quality, design,

technology, and manufacturing at the beginning
of every project. Each team is encouraged to
provide suggestions, ideas, and insights on how
to create sustainable design products, which
ensures consistency throughout the process.
According to Meo;

‘ ‘ This early-stage collaboration ensures that

all key decisions are thoroughly discussed

and agreed upon at each stage. From the

introduction of materials to every step of

the production process, we maintain

transparency and cooperation to ensure

the initial design concepts and goals are
achieved.

Early-stage cooperation ensures thorough discussion
and agreement on key decisions, maintaining the
company'’s vision throughout the production process.

Additionally, this collaborative, research-based
process helps create sustainable product designs that
facilitate product differentiation therefore attracting
eco-conscious consumers and providing a competitive
advantage. Continuous R&D fosters innovation,
therefore providing practical solutions that help in
setting industry standards [15], [16]. Development of
signature products like the Ombra is only possible
through rigorous research which fosters a clear
understanding of market trends and encourages
customer feedback. As such, products are developed
in consideration of customer preferences and
industry-wide recommendations and regulations. [t
also fosters efficient use of energy and material
sourcing, which leads to production processes that
minimize damage to the environment. Investing in
research and development also allows a company to
create products that are easier to recycle or repurpose,
significantly reducing landfill waste.

Integrating eco elements in product design has
inherent cost implications. Due to the multiple
considerations and intensive research involved,
developing a sustainably designed product comes with
its shares of invariable costs, giving an impression of
increased prices of the end product and this has been
Letright’s experience. Meo reveals that:

‘ Most eco-friendly design concepts and
materials are more expensive than
traditional options.

Consequently, manufacturers of eco-friendly products
must take extra precautions to ensure continued
profitability. For instance, Letright uses customer
demand certifications to ensure continued purchase of
their products. This certification provides recognition
to customers who prioritize eco-friendly products,
reinforcing their commitment and encouraging
continued sustainable purchasing behavior.
Additionally, the certifications act as a trustworthy
assurance that the products they buy are genuinely
eco-friendly, fostering consumer confidence in their
purchasing decisions. The design director further
mentioned that once certified, all related processes are
strictly regulated, and these certifications and
traceability cannot be faked.” Such an incentive
demonstrates that the company considers potential
issues and solutions right from the conception stage
making it possible to acquire stakeholder support.
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o7



LETRIGHTS VISION FOR THE FUTURE

F or Letright to save its position as a global brand in the outdoor industry, its R&D department has to be
innovative and continually improve. Here are some of the projects that Letight is working towards:

Use of New Technologies:

To focus on emerging technologies, such as compact water-cooled air conditioning
that integrates with batteries, to improve the environmental performance of their
products.

’Lfr‘
o0O}lo
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Innovations in Materials and Energy Solutions:

The company has dedicated subdepartment called the Materials Group, which is a
team of engineers focusing on developing and use of eco-friendly materials. The
team has spear-headed the identification of viable alternatives to solid wood, such
as glass fiber-reinforced concrete (GRC), ocean-recycled materials, and
fiber-recycled plastic boards. The team also suggested the use of transfer printing
technology to mimic the appearance of wood, providing an attractive finish without
the need for actual timber. These innovations meet the durability and aesthetic
requirements of Letright’s products.

Expansion into Solar and Energy-efficient Products:

A

4 The company is working on integrating solar cells with furniture, leading to the
‘--EF development of solar-powered tables, sofas, and other items. This initiative aims to
minimize direct electricity use by harnessing green energy.

Customization and Aesthetics:

Letright plans to integrate solar panel structures with guide rails hidden in frame
edges. They also intend to offer various decorative options, including 3D printed
accessories, to cater to different consumer scenarios, emphasizing customization
and aesthetics.
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