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Enhancing Performance and Sustainability in Sports Shoe Design

Company Background:

Walks of Life is a renowned sports shoe manufacturer known for producing high-quality athletic
footwear for athletes and fitness enthusiasts. As a leading player in the market, they are
committed to constant innovation and delivering cutting-edge sports shoes that provide optimal
performance, comfort, and support.

Product Design Challenge:

Recently, Walks of Life encountered a significant setback as sales began plummeting, raising
concerns among the Operations Management team. Through customer surveys and feedback,
they discovered shortages in crucial performance and sustainability criteria for the current line of
running shoes.

Key Issues:

1. Performance Optimization: The team needs to design a sports shoe that offers advanced
cushioning, stability, and breathability while reducing weight to enhance athletes' running
performance.

2. Sustainable Materials: Walks of Life aims to incorporate eco-friendly and sustainable
materials in their shoe design, reducing their carbon footprint and promoting environmental
responsibility.

3. Streamlined Production: The company wants to optimize their manufacturing processes to
reduce waste, minimize energy consumption, and improve overall production efficiency.

4. Competitive Edge: In a highly competitive market, Walks of Life must create a unique
selling point by offering a product that combines both exceptional performance and eco-
CONSCIOUSNess.

Proposed Solutions:
To address these challenges, the operations management team at Walks of Life decided on the
following approach:



1. Advanced Material Research

We are embarking on an ambitious advanced material research initiative to address the significant
product design challenge for our new line of running shoes. We aim to collaborate with leading
materials scientists and eco-conscious suppliers to explore and implement innovative, sustainable
materials that align with our vision of creating high-performance sports shoes with a reduced
environmental impact.

One of the primary objectives of this initiative is to identify and incorporate eco-friendly materials
with a lower carbon footprint than traditional shoe manufacturing materials.

To ensure the successful implementation of these sustainable materials, we are conducting
extensive research and testing in collaboration with materials scientists. This evaluation process
allows us to assess these innovative materials' performance, durability, and overall feasibility for
sports shoe production. Rigorous testing will help confirm that the new shoes meet our high athletic
performance standards while upholding our sustainability commitment.

I) Recycled Material:

We believe in the transformative power of recycled materials in reducing waste and conserving
resources. By incorporating recycled materials into our products, we offer an opportunity to
repurpose plastic waste and reduce the demand for new resources, diverting waste from landfills.
This commitment aligns with our vision of promoting a circular economy, where materials are
reused and recycled to create a sustainable and resilient manufacturing process.

Benefits of Using Recycled Material:

» Lower Raw Material Costs: Sourcing materials from post-consumer or post-industrial waste
allows us to acquire them at a lower cost than producing new raw materials. This cost advantage
is particularly significant when we can access a steady and reliable supply of recycled materials.

» Reduced Waste Disposal Costs: Utilizing recycled materials enables us to minimize waste
disposal costs by diverting materials from landfills. This reduces expenses associated with waste
management and lessens our environmental footprint.

* Energy and Resource Conservation: The production of recycled materials requires less energy
and fewer resources than producing new materials from scratch. Using recycled materials, we aim
to lessen our reliance on energy-intensive processes and resource-intensive extraction methods,
contributing to overall cost savings.

» Environmental Incentives and Brand Reputation: Embracing sustainable practices using
recycled materials enhances our brand reputation and resonates with environmentally conscious
consumers, fostering customer loyalty and positively impacting our business.

I1) Renewable Materials:



Our commitment to sustainability extends to exploring renewable materials, which can be
replanted and grown again. Unlike finite fossil fuel-based materials, renewable materials offer a
more sustainable solution, allowing us to minimize our ecological impact and move towards a
regenerative future.

Benefits of Using Renewable Material:
e Biodegradability and Compostability: Many renewable materials are biodegradable or
compostable, supporting our efforts to reduce waste and minimize the burden on landfills.
This aligns with our circular economic approach, in which products are designed with end-
of-life considerations.

e Contributions to Circular Economy: Incorporating renewable materials aligns with our
commitment to the circular economy, promoting a closed-loop system where materials can
be recycled or composted after use, fostering a more sustainable consumption pattern.

e Lower Carbon Footprint: The production of renewable materials often requires less
energy and emits fewer greenhouse gases than traditional petroleum-based materials. This
results in a reduced carbon footprint and contributes to overall environmental
sustainability.

Through our innovative choices and dedication to responsible manufacturing practices, we aim to
set an example for the industry, inspiring positive change across the footwear sector. Together, we
can shape a brighter and greener future for our planet. By making conscious decisions about the
materials we use, we believe we can positively impact the environment, creating a more sustainable
future for generations to come.

2. Circular Design Principles

We will adopt circular design principles, emphasizing recyclability and end -of-life
considerations in the product's design. Walks of Life aims to develop a sports shoe that can be
disassembled and recycled efficiently at the end of its lifecycle, reducing waste in landfills.

Responsible End-of-Life Considerations: Walks of Life is taking responsibility for the end-of-
life stage of their sports shoes. We are working to establish an incentive program that facilitates
the collection and recycling of used shoes. By encouraging consumers to return their worn-out
shoes, we can ensure that these products are appropriately recycled, closing the loop and
minimizing waste. To ensure the success of the incentive program, we are considering offering a
percentage of discount on the next purchase for customers who participate in our recycling
efforts. To make the process hassle-free, we intend to cover the shipping cost for returning the
shoes to us.

Modularity and Easy Disassembly: Modularity refers to the design approach where a product
comprises distinct modules or components that can be easily assembled or disassembled. In the
context of sports shoe design at Walks of Life, this means creating a shoe with different parts
that can be separated from each other without damaging or degrading the materials.



In traditional shoe manufacturing, many components are permanently bonded or fused during
assembly. This makes separating these components difficult or nearly impossible once the shoe
reaches the end of its lifecycle. As a result, the entire shoe often ends up as waste in landfills,
contributing to the problem of global waste accumulation.

Walks of Life is adopting a modular design approach to address this issue. They are reimagining
the construction of their sports shoes, ensuring that different parts, such as the upper, midsole,
and outsole, can be easily disassembled. This means that when the shoes are no longer usable,
their components can be separated without causing damage.

Walks of Life enables efficient recycling and material recovery by allowing easy disassembly.
Once the shoes are returned or collected for recycling, the different components can be sorted
and processed separately. This makes it possible to recycle individual parts or reuse them for

other products, extending their useful life and reducing the demand for new raw materials.

Examples of design considerations include:

Snap-fit or interlocking components

Avoiding excessive gluing

Clear disassembly Instructions

Design for accessibility (e.g., incorporating concealed openings)

Incorporating modularity in shoe design contributes to waste reduction, and it aligns with the
principles of a circular economy, where materials are kept in use for as long as possible and
waste is minimized. Moreover, In the long term, the cost savings from reduced waste disposal,
lower raw material usage, and potential incentives can make the adoption of modular design and
easy disassembly financially advantageous. Additionally, investing in sustainable practices
aligns with growing consumer demands for environmentally responsible products, which can
contribute to our long-term profitability and competitiveness in the market.

3. Design for Performance

Walks of Life should embrace the design-for-performance approach by utilizing computer-aided
design (CAD) and rapid prototyping technologies to address our product design challenges and
enhance their running shoes' performance. This approach will enable us to optimize shoe design
and achieve new details in the shoe's structure, cushioning, and outsole, ultimately enhancing
performance without compromising durability.

Walks of Life's design team can use CAD software to create detailed and precise 3D models of
our running shoes. CAD allows for in-depth analysis and simulations to optimize various aspects
of the shoe. Geometry, materials, and weight distribution can all be elevated virtually. This
process enables the team to fine-tune the shoe's design for improved performance, giving our
products better support, stability, and overall comfort for our customer base of athletes and
fitness enthusiasts. Rapid prototyping technologies, like 3D printing, play a crucial role in this



approach. 3D printing in today's technology can quickly produce physical prototypes of running
shoes based on CAD designs. This allows us to rapidly test and evaluate different design
iterations, gathering valuable feedback from athletes and consumers.

Integration of advanced materials facilitates the exploration and integration of cutting-edge
materials that enhance the shoe's performance and sustainability. The CAD software allows for
assessing various material properties, ensuring optimal choices that align with the company's
commitment to environmental responsibility. For instance, lightweight and durable materials can
be selected to enhance running efficiency, while sustainable materials can be incorporated to
reduce the shoe's environmental impact.

4. Lean Manufacturing

Lean Manufacturing focuses on streamlining production processes, reducing material waste, and
optimizing resource utilization, all of which contribute to meeting customer demand efficiently.
Which could help Walks of Life continue to grow and elevate. Walks of Life can start this
process by conducting a value stream mapping exercise to identify and eliminate non-value-
added steps in their production processes. By visualizing the entire manufacturing process and
identifying areas of waste, we can streamline the flow of materials and information, reducing
lead times and improving overall efficiency.

Continuous improvement is a facet of most successful manufacturing companies that keeps them
ahead of their competition. Implementing a culture of constant improvement is essential for Lean
Manufacturing. Walks of Life can encourage employees to contribute ideas and suggestions for
process optimization. The effect of small, incremental changes across various stages of shoe
production can add up to significant improvements in efficiency over time.

A pull production system will benefit the company in the long run. This type of system changes
the outlook where production is based on actual customer demand rather than forecasted
estimates. The pull approach reduces the risk of overproduction and excess inventory,
minimizing material waste and storage costs. Thus, ensuring that the running shoes are
manufactured per customer orders results in improved turnaround times and quicker response to
market demands.

Just-In-Time (JIT) inventory management can help Walks of Life reduce inventory holding costs
and minimize waste. By receiving materials and components from suppliers just in time for
production and promptly delivering finished products to customers, we can optimize the use of
resources and maintain a leaner inventory, ultimately contributing to cost savings and improved
cash flow.



In conclusion, by implementing lean manufacturing practices, Walks of Life can efficiently
address product design challenges and optimize manufacturing operations. Streamlining
processes, reducing waste, and meeting customer demand promptly will help our company
overcome sales setbacks and solidify our reputation as a high-quality sports shoe manufacturer,
meeting the needs of athletes and fitness enthusiasts with cutting-edge, sustainable, and
performance-driven footwear.

Expected Outcomes:
Through this comprehensive approach, Walks of Life envisions achieving several outcomes:

1. High-Performance Sports Shoes

Walks of Life plans to launch a line of sports shoes offering exceptional performance, comfort,
and support, enhancing our experience and performance. We offer men, women, and children's
shoes for various activities, including running, hiking, walking, gym/fitness, and all-day comfort.
When designing the shoes, we emphasize various factors in picking the right shoes for the
occasion, such as:

e Fit: Including sizing for narrow, regular, and wide feet and 3D printing to create seamless
one-piece fits that stretch and support the feet.

e AnKkle collar: The area at the top of the shoe opening that holds the heel in place is thick
enough to protect the foot but still allow for a full range of movement

e Heel counter: The semi-rigid layer inside the shoe centers the heel for stable landings
and support while allowing ankle motion.

e Saddle: Located at the arch of the foot, a saddle works with the laces to hold the shoe
securely to the foot. This can include a variety of overlays, eyelets, and lacing systems to
hug your foot shape and adjust with movement.

e Toe box: The area encompassing all upper components, from the front of the bottom
laces to the end of the shoe. It is capped to prevent the fabric from touching the toes and
to prevent stubbing. Wide toe boxes enable the foot to spread out to ensure comfort.

e OQutsole: The bottom of the shoe is made up of rubber and foam compounds to increase
wear life, bounce, and flexibility.

e Midsole: The area above the outsole provides the actual shoe shape and angle for rolling
through strides. The shoe should flex and move the same way the foot does. The midsole
rubber/foam material cushions the wearer from impact forces and guides the foot through
the stride.

Each characteristic changes depending on the type of activity being performed and the wearers'
preferences. For example, runners need a shoe that provides stability and a thick enough cushion
to prevent injury when the runner's feet meet the ground. Yet, the shoe needs to be lightweight
and structured but not stiff. The platform should be balanced between cushioning comfort, a firm
push-off base, and a well-distributed heel-toe drop angle in relation to how the wearer runs.



Mastering the correct characteristics and finding suitable materials for each type of shoe
guarantees optimal performance for the wearer and a long-lasting shoe.

2. Sustainable Footwear

We are conscious of selecting less impactful materials in our product innovations. We work with
sustainable material scientists to find innovative materials and collaborate with eco-conscious
suppliers to source our raw materials. Our materials are all derived from the earth using
responsible and sustainable processes.

e Pineapple leaves produce fibrous waste typically discarded or burned during pre-
production and after consumption. The leaves can be transformed into suede-like leather
using these otherwise discarded fibers, with a natural softness and cushion. This material,
Pifatex, is used as the heel collar and tongue cover fabric on the sneakers.

e Linen, derived from flax plants, is spun into yarn to form the sock liner in the shoe. It is
highly durable, breathable, and soft as it wears on the foot.

e Kenaf is a long plant-based fiber felted for the footbed inside the shoe. The material
provides tensile durability against everyday wear and tear. Over time, its fibers soften to
the shape of the wearer’s feet while retaining its strength.

e Lactate Hevea comes from the milk of a Hevea Trea and is processed into natural latex
outsoles. The material imitates the rubber/foam structure with tiny air bubbles that propel
and support the foot.

e Cotton is knit and woven into soft and pliable lining and laces. It is exceptionally
breathable and multi-functional.

Using plant-based materials enables us to maintain a low carbon footprint while providing
customers with products they feel good about. The wearer can carry on the life of their shoes
after they are ready to get a new pair by gifting, donating, or reselling them. Walks of Life offers
an incentive program where customers can recycle their shoes for a discount on their next
purchase.

The recycled shoes can be reground into versatile materials such as insulation, flooring & fields,
or even another pair of shoes. If the shoes end up in the natural environment, they biodegrade
through 24/7 composting, so the consumer can feel good about whatever they do with their
shoes. The product life cycle is never-ending and positively contributes to our planet. Walks of
Life aims to positively impact the environment by integrating sustainable materials and circular
design principles, reducing our ecological footprint.

3. Competitive Advantage



In a highly competitive market like today, having a product that combines exceptional
performance and eco-consciousness sets us apart. Customers are interested in high-quality sports
shoes that support their ideals of sustainability and responsible consumption are drawn to this
unique selling advantage.

The emphasis on environmentally friendly procedures and supplies improves our brand
reputation with customers who want to impact the planet. Our company's dedication to
sustainability can foster confidence and loyalty among customers who respect environmental
responsibility as consumers place a growing emphasis on eco-friendly items.

Our cutting-edge approach to sports shoe design has the potential to appeal to a more significant
market segment of consumers who care about the environment. The business's customer base
and market share grow, creating new opportunities for growth and income.

The long-term advantages outweigh the short-term costs of adopting sustainable practices, even
though they may demand upfront investments. Lean manufacturing can reduce waste, increase
resource efficiency, and reduce energy use over time, reducing costs and improving a company's
profitability.

As environmental awareness and sustainability become increasingly important to consumers,
Walks of Life's eco-friendly approach aligns the company with evolving market trends. This
adaptability ensures we remain relevant and competitive in the face of changing consumers.

Overall, Walks of Life's competitive advantage lies in its ability to deliver high-performance
sports shoes while staying committed to environmental responsibility. By addressing key issues,
adopting advanced materials, and incorporating circular design and lean manufacturing
principles, the company is poised to lead the way in sustainability and performance within the
athletic footwear sector.

4. Enhanced Efficiency

By putting into practice lean manufacturing techniques, which prioritize streamlining production
processes, cutting waste, and improving resource usage, we may increase efficiency. By adhering
to these principles, our business can increase efficiency and satisfy client demand.

We'll use a value stream mapping exercise to find and eliminate phases in our production
processes that don't add value. Our business can simplify the flow of materials and information,
resulting in shorter lead times and more overall efficiency, by viewing the entire manufacturing
process and locating waste areas.



Integrating automation technologies can boost manufacturing efficiency and decrease human
error wherever possible. Automation can simplify repetitive operations so workers can
concentrate on more challenging and valuable jobs.

We can use materials more effectively by focusing on sustainable materials and circular design
principles. Our business can increase material usage and lower material scrap during
manufacturing by choosing materials with low waste generation and adopting modular design.

It is possible to increase total production efficiency by working closely with suppliers to
optimize the efficiency of the supply chain. Reducing production delays and maintaining smooth
operations depend on the prompt supply of high-quality supplies and components.

We can and will streamline our production processes, cut expenses, and raise the general caliber
of its sports shoes by embracing greater efficiency. This helps the business recover from sales
setbacks and strengthens its reputation as a premium sports shoe manufacturer that satisfies
consumer demands with cutting-edge, environmentally friendly, and performance-driven
footwear.

With a strong focus on performance and sustainability in its new sports shoe design, Walks of
Life is determined to reinforce its reputation as an industry leader and pave the way for more
environmentally responsible practices in the athletic footwear sector.
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