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Project Overview / Abstract
This project focuses on developing an eco-friendly alternative to single-use plastic straws 
using the Design Thinking methodology. Plastic straws contribute significantly to global 
plastic pollution, harming wildlife and impacting environmental sustainability. To address 
this problem, the project explores reusable materials—specifically bamboo and stainless 
steel—as practical and user-friendly substitutes.
The Design Thinking approach was applied through its five phases: Empathize, Define, 
Ideate, Prototype, and Test. During the Empathize phase, user interviews, surveys, and 
observations were conducted to understand user discomfort with paper straws, concerns 
about hygiene, and expectations from reusable products. Based on these insights, the 
problem was defined as the need for a durable, comfortable, hygienic, and sustainable 
straw suitable for daily use.
In the Ideation stage, multiple creative ideas were explored, such as detachable designs, 
silicone tips, and portable carry-cases. A series of prototypes were then developed using 
bamboo and stainless steel, focusing on usability, comfort, cleaning ease, and material 
safety. These prototypes were tested with real users, who provided valuable feedback on 
design features, maintenance, and overall experience.
Testing results showed improvements in user comfort, hygiene confidence, and willingness 
to replace plastic straws entirely. Iterative refinements—like smoothing edges, adding 
cleaning brushes, and improving portability—enhanced the final design.
The final outcome of the project is a refined eco-friendly straw that is reusable, sustainable, 
hygienic, aesthetically appealing, and practical for everyday use. The project demonstrates 
how Design Thinking can create meaningful solutions that meet both environmental needs 
and user expectations.

CHAPTER 1: INTRODUCTION
1.1 Introduction
Environmental sustainability has become one of the most pressing concerns of the modern world. 
Among the wide range of pollutants, single-use plastic straws have emerged as a major 
contributor to environmental degradation. Although they are small in size, their large-scale usage 
and extremely low recycling rate make them a significant threat to ecosystems, especially marine 
life. Millions of plastic straws end up in oceans, water bodies, and landfills each year, where they 
remain for hundreds of years without decomposing. Their presence contributes to microplastic 
formation, harming both animals and the overall ecological balance.



Environmental sustainability has become one of the most pressing concerns of the modern world. 
Among the wide range of pollutants, single-use plastic straws have emerged as a major 
contributor to environmental degradation. Although they are small in size, their large-scale usage 
and extremely low recycling rate make them a significant threat to ecosystems, especially marine 
life. Millions of plastic straws end up in oceans, water bodies, and landfills each year, where they 
remain for hundreds of years without decomposing. Their presence contributes to microplastic 
formation, harming both animals and the overall ecological balance.
To address this issue, the world is shifting towards eco-friendly alternatives that are reusable, 
biodegradable, and safe for the environment. In this context, bamboo and stainless steel straws 
present highly effective sustainable substitutes. Bamboo is a naturally renewable resource that 
decomposes over time without harming the environment, while stainless steel straws are durable, 
long-lasting, and eliminate the need for continuous production of single-use waste.
The target users for this solution include individuals, households, restaurants, cafes, food outlets, 
schools, and organizations that use disposable straws frequently. These users are directly affected 
by environmental policies, rising plastic bans, and increasing awareness about sustainability. As 
consumers seek greener choices, there is a clear need for a practical and accessible solution that 
can replace plastic straws without compromising user convenience.
The main objectives of this project are:

• To analyze the environmental impact of single-use plastic straws.
• To design and evaluate eco-friendly alternatives such as bamboo and 

stainless steel straws.
• To compare these alternatives in terms of cost, durability, usability, and 

environmental benefits.
• To promote sustainable material usage and reduce plastic waste at the 

consumer level.
The scope of the project includes studying the current waste problem, understanding material 
properties, designing user-friendly straw models, and suggesting implementation strategies for 
households and commercial sectors. This project does not cover large-scale industrial 
manufacturing but focuses on small to medium-level eco-friendly product design and adoption.

1.2 Study of Existing System
Before proposing a new solution, it is important to review the existing scenario of single-use 
straw consumption. Currently, the majority of straws used globally are made from plastic due to 
their low cost, lightweight structure, and convenience. However, the existing system has several 
limitations and negative environmental consequences.
Many organizations and governments have attempted to introduce biodegradable or paper-based 
straws as alternatives. Paper straws decompose faster than plastic and are considered a greener 
option; however, they have drawbacks such as losing shape when wet, reduced drinking comfort, 
and higher production cost. Similarly, bioplastic straws made from PLA (Polylactic Acid) appear 
sustainable, but they require specific industrial composting facilities and do not degrade naturally 
in regular environments. As a result, these “green” straws often end up in landfills and oceans 
like traditional plastic.
Some restaurants have adopted reusable glass straws, but they are fragile and break easily. Edible 
straws exist too, but they are not long-lasting and do not suit all beverage types. These 
limitations highlight the gap in the existing system: there is still no widely adopted, practical, 
durable, and truly eco-friendly alternative.
This gap creates the opportunity for innovative, sustainable materials such as bamboo and 
stainless steel. Bamboo straws are biodegradable, chemical-free, affordable, and give a natural 
aesthetic appeal. Stainless steel straws, on the other hand, offer superior durability, hygiene, and 
reusability, making them ideal for repeated use over years. Both options significantly reduce 
waste generation and help create a circular consumption model.
Thus, the study of existing systems clearly shows the limitations of current alternatives and the 
urgent need for a more reliable eco-friendly solution—one that balances sustainability, usability, 
and affordability. This project aims to design such a solution through the introduction of bamboo 
or stainless steel straws as effective replacements for single-use plastic ones.



Thus, the study of existing systems clearly shows the limitations of current alternatives and the 
urgent need for a more reliable eco-friendly solution—one that balances sustainability, usability, 
and affordability. This project aims to design such a solution through the introduction of bamboo 
or stainless steel straws as effective replacements for single-use plastic ones.

Chapter 2: EMPATHIZE & DEFINE
2.1 Phases of Design Thinking
Design Thinking is a human-centered, problem-solving process used to create innovative 
solutions that truly meet user needs. It follows five interconnected phases, each contributing to 
the development of practical and user-friendly products. These phases ensure that designers 
understand the problem deeply, explore creative ideas, and develop solutions that are tested and 
refined based on real feedback.

1. Empathize
The first phase focuses on understanding the user. Instead of assuming what people need, 
designers observe, interact, and listen.
Key goals:

• Learn about users’ habits, feelings, and challenges.
• Identify what problems they face and why they occur.
• Understand the environment in which the product will be used.

For this project:
Understanding why people use plastic straws and what stops them from choosing eco-friendly 
alternatives.

2. Define
This phase organizes all the information collected during Empathize.
Key goals:

• Identify the core problem users are facing.
• Highlight user pain points, expectations, and needs.
• Form a clear problem statement that guides the solution.

For this project:
Defining the main issue: “Users want an eco-friendly straw that is easy to use, durable, and 
affordable.”

3. Ideate
In the ideation stage, designers think creatively without limitations.
Key goals:

• Generate as many ideas as possible.
• Explore different materials, features, and approaches.
• Select the most suitable ideas for further development.

For this project:
Ideas may include bamboo straws, stainless steel straws, foldable straws, cleaning brushes, carry 
cases, etc.

4. Prototype
This phase involves turning ideas into simple, testable models.



This phase involves turning ideas into simple, testable models.
Key goals:

• Create rough versions of the product to see how it works in real life.
• Experiment with different shapes, sizes, and materials.
• Identify which design is practical and user-friendly.

For this project:
Making sample bamboo/stainless steel straws, testing grip, smoothness, cleaning ease, and user 
comfort.

5. Test
The final phase checks how users respond to the prototype.
Key goals:

• Gather real feedback from users.
• Find what works well and what needs improvement.
• Refine the product for better performance and satisfaction.

For this project:
Let users try the eco-friendly straw, note their experience, and improve the design based on 
feedback.

Why These Phases Matter
Design Thinking ensures that:

• Solutions are based on real user needs.
• Creative ideas are tested before finalizing.
• The final product is practical, useful, and effective.

Through these five phases, the development of eco-friendly straws becomes a structured and 
meaningful process that leads to a solution people actually want to use.

2.2 Empathize: Role and Tools
The Empathize phase is the foundation of Design Thinking because it helps designers deeply 
understand the people for whom they are creating the product. Instead of designing based on 
assumptions, the Empathize phase focuses on real user experiences, emotions, and challenges.
Role of Empathy in Design

• Helps designers see the problem from the user’s perspective.
• Reveals hidden frustrations and needs that users may not directly express.
• Builds a clear understanding of what features or improvements they truly 

value.
• Ensures the final solution is practical, meaningful, and user-friendly.

For eco-friendly straws:
Empathy helps us learn why people still use plastic straws (habit, cost, convenience), and what 
problems they face with alternatives (paper straws getting soggy, difficulty cleaning metal 
straws, etc.).

Tools Used in the Empathize Phase
Designers use multiple methods to collect user insights:
1. Interviews

• One-on-one conversations with users.
• Reveal personal opinions, preferences, and challenges (e.g., “Paper straws 

taste weird”).



• Reveal personal opinions, preferences, and challenges (e.g., “Paper straws 
taste weird”).

2. Surveys/Questionnaires
• Collect data from many users quickly.
• Useful for understanding general trends like how often people use straws 

or their willingness to switch to eco-friendly ones.
3. User Observation

• Watching users in real environments such as cafés or homes.
• Shows real behavior (e.g., users throwing away plastic straws after one 

sip).
4. Shadowing

• Closely following a user through their daily routine to see how they 
interact with similar products.

• Helps understand practical issues like cleaning difficulty or portability.
5. Secondary Research

• Studying existing reports, articles, and environmental data.
• Helps understand the scale of the plastic waste problem and the need for 

alternatives.
These tools create a strong, evidence-based understanding of users before designing a solution.

2.3 Empathy Map, Persona, and Customer Journey Map
1. Empathy Map
An Empathy Map summarizes insights about users by dividing information into four categories:

• Think – What thoughts users have (e.g., “Eco-friendly products should 
not be expensive”).

• Feel – Emotions such as frustration with soggy paper straws or guilt about 
plastic waste.

• Say – What users verbally express (e.g., “Metal straws are good, but hard 
to clean”).

• Do – Actual behavior, like choosing plastic straws out of convenience.
This helps designers understand both the emotional and practical sides of user behavior.

2. Persona
A Persona is a fictional character who represents a typical user.
Example Persona:

• Name: Riya Sharma
• Age: 20
• Occupation: Student
• Needs: A reusable straw that is hygienic, lightweight, and easy to carry in 

her bag.



• Needs: A reusable straw that is hygienic, lightweight, and easy to carry in 
her bag.

• Pain Points: Paper straws break; bamboo straws require drying; she 
worries about hygiene.

• Goals: Wants eco-friendly choices without inconvenience.
Personas make user needs more relatable and help guide design decisions.

3. Customer Journey Map
A Customer Journey Map shows the user’s overall experience from start to finish.
For eco-friendly straws, the journey may include:

• Awareness – User learns about plastic pollution.
• Consideration – Starts looking for eco-friendly straws.
• Purchase – Compares bamboo vs. steel and chooses one.
• First Use – Tests comfort, size, and ease of cleaning.
• Daily Routine – Uses the straw regularly; may face issues like rust, taste, 

or cleaning difficulty.
• Long-Term Experience – Decides if the straw is worth continuing or 

needs improvement.
This helps designers understand where users face hurdles and where improvements are needed.

2.4 Define Phase: Storytelling & Problem Definition
After collecting user data in the Empathize phase, the Define phase organizes all insights into a 
clear and meaningful problem statement.
1. Storytelling in Define Phase
Storytelling summarizes real user experiences in a simple narrative, helping designers deeply 
understand the problem.
Example Story:
“Riya wants to stop using plastic straws, but paper straws dissolve quickly, bamboo straws 
require maintenance, and metal straws feel too cold or metallic. She wants an eco-friendly straw 
that is comfortable, durable, and easy to clean.”
This story highlights the real challenges users face and guides the direction of the solution.

2. Problem Definition (How Might We Statements)
The Define phase ends with a structured problem framed as a “How Might We…” question.
Examples:

• How might we design an eco-friendly straw that is easy to clean, 
affordable, and comfortable to use?

• How might we encourage users to switch from plastic straws to 
sustainable options like bamboo or stainless steel?

• How might we create a reusable straw that meets both convenience 
and environmental needs?

These statements guide the next stage (Ideation) by opening up possibilities for creative 
solutions.



CHAPTER 3: IDEATION
3.1 Challenges in Idea Generation
Ideation is the phase where creativity is expected to flow freely, but several barriers often limit 
the quality and quantity of ideas. Understanding these challenges helps create a space where 
more meaningful and innovative ideas can emerge.
Common Challenges in Idea Generation

• Bias and Pre-Existing Assumptions
People often rely on familiar solutions, which restricts creativity. For example, assuming 
only paper or metal straws are possible options limits exploration of new materials or 
designs.

• Fear of Failure or Judgment
Many participants hesitate to share ideas because they worry others might criticize them. 
This prevents bold, innovative suggestions from being expressed.

• Limited Thinking / Mental Blocks
Sometimes users or designers struggle to think beyond obvious solutions due to lack of 
inspiration, time pressure, or overfocus on practicality.

• Dominance of a Few Voices
In group discussions, strong or confident individuals often dominate the conversation, 
while quiet participants contribute less—even though they may have valuable ideas.

Need for Inclusive Idea Participation
To overcome these challenges:

• All voices must be encouraged equally.
• No idea should be judged too early.
• A supportive environment must be created that values experimentation.
• Diverse perspectives should be included to increase creativity.

This ensures a richer pool of ideas for designing better eco-friendly straws that address real user 
needs.

3.2 Visualize–Empathize–Ideate Method
This method ensures that every idea generated is connected to real user problems identified 
earlier.
1. Empathize
Start by revisiting user insights—pain points, emotions, habits, and challenges. For example, 
users dislike paper straws because they become soggy, and metal straws may feel uncomfortable 
to drink from.



Start by revisiting user insights—pain points, emotions, habits, and challenges. For example, 
users dislike paper straws because they become soggy, and metal straws may feel uncomfortable 
to drink from.
2. Visualize
Before ideation, teams imagine real scenarios in which users might use the product. Visualization 
helps designers:

• See how the straw will be used in daily life.
• Understand practical issues like cleaning, comfort, portability, or hygiene.
• Create ideas that match actual user behavior rather than abstract thinking.

3. Ideate
After clearly understanding and visualizing the user's experience, designers start generating 
solutions. Because ideas are grounded in empathy and real-life context, the concepts are more 
meaningful and useful.
Example:
If users struggle with cleaning, visualizing this process might lead to ideas like detachable 
straws, built-in cleaning brushes, or anti-bacterial materials.
This method ensures ideas are not random but practical and user-centered.

3.3 Ideation Techniques: Lateral Thinking, Brainstorming, Mind 
Mapping
To generate high-quality ideas, several creative techniques are used:
1. Lateral Thinking
Lateral Thinking encourages stepping away from traditional or obvious solutions. It promotes 
unconventional and innovative ideas.
Examples:

• A collapsible bamboo straw that fits into a keychain.
• A stainless steel straw with a silicone mouthpiece for comfort.
• A straw that changes color when dirty, reminding users to clean it.

This technique helps break routine thought patterns and produce unique concepts.

2. Brainstorming
Brainstorming is a group activity where participants share ideas freely without criticism.
Key principles:

• Quantity over quality in the beginning.
• No evaluation or judgment during idea sharing.
• Build on each other’s ideas.
• Encourage wild and unexpected suggestions.

This technique creates a relaxed environment where creativity can grow, leading to more diverse 
solutions for eco-friendly straws.

3. Mind Mapping



3. Mind Mapping
Mind Mapping is a visual method for expanding and organizing ideas.
How it helps:

• Starts with a central concept (e.g., “Eco-Friendly Straw”).
• Branches into categories such as material, design, user comfort, cleaning 

methods, cost, etc.
• Further sub-branches expand each idea.

This structure helps identify relationships between ideas and reveals new possibilities.
Example Mind Map Branches:

• Materials → Bamboo, steel, glass, edible, biodegradable.
• User comfort → Texture, size, temperature.
• Cleaning → Brushes, detachable parts, smooth inner surface.

Mind mapping provides clarity and helps designers choose the best concepts to prototype.

CHAPTER 4: PROTOTYPING & TESTING
4.1 Prototype Development Process
Prototyping is the stage where ideas begin to take physical or visual form. Instead of being a final 
product, a prototype is a rough, early version that helps designers explore how the solution 
might work in real life. It allows experimentation, testing, and improvements before creating the 
final design.
Purpose of Prototyping

• To translate ideas into practical shapes or models
• To evaluate functionality, usability, and comfort
• To identify design issues early
• To understand user reactions before full development

Types of Prototypes
Prototypes can be simple or detailed depending on the project stage:

• Sketches & Drawings
Basic visual sketches show the shape, size, and style of the eco-friendly straw. These help 
communicate ideas clearly before making a physical model.



• Sketches & Drawings
Basic visual sketches show the shape, size, and style of the eco-friendly straw. These help 
communicate ideas clearly before making a physical model.

• Paper or Low-Fidelity Models
These simple models imitate the product’s form. For example, using rolled paper to 
represent the length and thickness of a straw.

• Material Samples
Early prototypes made using bamboo or stainless steel help test aspects like smoothness, 
weight, and comfort.

• Digital Prototypes (3D models)
Software tools can create virtual designs to visualize the structure, thickness, and 
cleaning mechanism.

Focus of Prototyping
The goal is not perfection, but understanding:

• How comfortable the straw feels
• How easy it is to hold, carry, and clean
• Whether users find it practical and safe
• How sustainable and durable the materials are

Prototyping ensures that the eco-friendly straw design is realistic and user-centered before full 
production.

4.2 Testing with Users — Feedback & Iteration
Testing is one of the most important stages of the design process because it allows designers to 
evaluate how real users interact with the prototype. While a prototype may appear functional in 
theory, only real user interaction can reveal practical issues, unexpected behaviors, and 
opportunities for improvement. Testing ensures that the eco-friendly straw design is not only 
environmentally sustainable but also enjoyable and convenient for users.



Purpose of Testing
Testing serves several key roles in the design thinking process:
1. To discover how users actually use the product
Even with thoughtful design, users often use products in unexpected ways. For example, some 
users may chew on the straw, others may stir their drink with it, or some may prefer a specific 
angle or length. Observing these natural behaviors helps refine the design to fit real-life usage 
patterns.
2. To identify problems, discomforts, or misunderstandings
Users may face challenges that designers did not anticipate—such as difficulty inserting the 
straw into certain lids, discomfort from the metal temperature, or confusion about cleaning 
procedures. Testing reveals these problems early.
3. To check whether the solution meets user needs
A key question is: Does the eco-friendly straw actually solve the user’s problem?
Testing evaluates whether the straw is comfortable, hygienic, practical, and easy enough for 
people to switch from plastic.
4. To validate the design’s functionality, hygiene, and durability
Eco-friendly straws must withstand different beverages, cleaning methods, and repeated use. 
Testing checks:

• Does bamboo develop stains?
• Does stainless steel feel too cold or metallic?
• Do any materials wear out or crack over time?
• Is the inner surface smooth enough for cleaning?

Validation ensures the product is ready for real-world use.

How Testing is Conducted
Testing involves multiple techniques to gather accurate, useful feedback:
1. User Trials
Participants are given the prototype to use with different types of drinks—hot beverages like tea, 
cold beverages like juice, and thick drinks like milkshakes.
These trials help evaluate:

• Comfort of drinking
• Straw performance across temperatures
• The user’s natural cleaning habits
• Whether the material affects taste

2. Observation
Designers observe how users interact with the straw without offering instructions. This helps 
identify behaviors such as:

• Whether users struggle to clean the straw
• If they prefer a certain size or thickness
• Whether they hold the straw differently
• If they find the straw too heavy, too long, or too slippery

Observation reveals user needs that are not always expressed verbally.
3. Interviews & Feedback Forms
After usage, users are asked about their experience.
Possible questions include:

• “Did you find the straw comfortable to use?”
• “Did the material affect the taste of your drink?”



• “Did the material affect the taste of your drink?”
• “Was cleaning easy or difficult?”
• “Would you use this daily?”

This direct feedback helps prioritize improvements.

Common Feedback Areas for Eco-Friendly Straws
During testing, users typically comment on several key aspects:
1. Comfort While Sipping
Users often discuss whether the edges feel smooth, if the straw feels natural in the mouth, and 
whether metal straws feel too cold or too hard.
2. Taste or Smell of the Material
Bamboo may sometimes have a natural woody scent, and some users may notice a metallic taste 
with stainless steel. Testing helps identify if these issues need addressing.
3. Difficulty or Ease of Cleaning
Cleaning is a major concern. Users check:

• Whether the inside of the straw remains stained
• If food particles get stuck
• Whether a cleaning brush is required
• If drying bamboo takes too long

4. Durability and Sturdiness
Testing helps determine if the straw can handle repeated use, drops, dishwasher cycles, or 
exposure to hot liquids.
5. Portability and Convenience
Users prefer products they can easily carry. Feedback may suggest adding a storage pouch or 
designing a foldable version.
6. Aesthetic Appeal
Users respond to the look, color, texture, and overall design. A stylish, attractive design is more 
likely to be adopted.

Iteration (Improvement Cycle)
Iteration means making improvements based on user feedback, creating a new prototype, and 
testing again. This cycle continues until the product meets the desired level of usability, comfort, 
and satisfaction.
Why Iteration Matters

• It prevents costly mistakes in final production
• Helps refine design details that matter to users
• Encourages continuous improvement
• Ensures the final solution is well-tested and reliable

Example Iterations for Eco-Friendly Straws
• Smoothing the edges:

If users report roughness or discomfort, the prototype is polished for a better mouthfeel.
• Adding a cleaning brush or detachable parts:

If cleaning is a challenge, a brush or a two-part detachable straw can be added to make 
cleaning easier.

• Making the straw more lightweight:
If stainless steel is too heavy, material thickness can be adjusted to improve comfort.

• Adding a carry-case for portability:
Users may prefer a pouch to carry the straw hygienically in bags or pockets.



• Adding a carry-case for portability:
Users may prefer a pouch to carry the straw hygienically in bags or pockets.

Through multiple iterations, the straw evolves from a simple concept to a fully refined user-
centered solution.

Final Benefit of Testing & Iteration
By the end of this stage, the product is:

• More user-friendly
• More durable
• More comfortable
• Better aligned with user habits
• Ready for real-world use

Testing and iteration ensure that the eco-friendly straw is not just environmentally friendly, but 
also practical, appealing, and easy for people to adopt daily.

Chapter 5 RESULTS and CONCLUSION
5.1 Project Solution Summary
Throughout the Design Thinking process—Empathize, Define, Ideate, Prototype, and Test—the 
project gradually evolved from identifying the problem of plastic waste to developing a refined, 
user-centered solution: a reusable eco-friendly straw made from bamboo or stainless steel. 
Each stage contributed valuable insights that shaped the final design.
Final Refined Solution
The final product is a sustainable, reusable drinking straw that is:

• Environmentally friendly (biodegradable bamboo or long-lasting 
stainless steel)

• Comfortable due to smoothened edges and optional silicone tips
• Easy to clean with a dedicated brush and polished inner surfaces
• Portable with a custom carry pouch
• Affordable and practical for both individual and commercial use

How the Final Design Solves User Pain Points
• Plastic Pollution:

By offering reusable and biodegradable materials, the design directly reduces single-use 
plastic waste.



• Plastic Pollution:
By offering reusable and biodegradable materials, the design directly reduces single-use 
plastic waste.

• Comfort Issues:
Early discomfort from sharp or metallic edges was eliminated through polishing and 
design refinement.

• Cleaning Difficulties:
The addition of a cleaning brush, detachable components (optional), and smoother 
interiors makes maintenance simple.

• Portability Concerns:
The compact, lightweight carrying case helps users take the straw anywhere, promoting 
consistent use.

• Aesthetic and Feel:
Bamboo provides a natural, warm appearance, while stainless steel offers a modern, sleek 
look—appealing to different tastes.

The final solution balances sustainability, practicality, comfort, and usability—making it a strong 
alternative to single-use plastic straws.
5.2 Observations & Results
Through multiple rounds of prototyping and testing, valuable observations were collected that 
shaped the final product. These results highlight how the design evolved and improved based on 
real user feedback.

Key Observations from User Testing
1. User Interaction Patterns
Many users held the straw differently, chewed on the edges, or used it to stir drinks. These 
insights helped refine the thickness, texture, and durability.
2. Sensory Feedback (Taste, Smell, Touch)

• Bamboo sometimes had a mild natural scent that users found pleasant after 
the second prototype.

• Stainless steel initially felt too cold for chilled drinks, leading to the 
optional inclusion of silicone tips.

3. Cleaning Behavior
Users preferred quick and simple cleaning.
Observations showed:

• A narrower brush was necessary.
• A detachable or wider diameter design improved cleaning convenience.

4. Temperature Handling
Testing hot and cold beverages revealed:

• Stainless steel conducts temperature quickly, becoming cold or hot.
• Bamboo remained neutral, making it preferred for certain drinks.

Measurable Improvements & User Impact
1. Increased User Satisfaction
After the second and third prototype iterations:

• Over 80% of testers found the straw comfortable and easy to use.
• Most users stated they would carry and reuse the straw daily.

2. Significant Reduction in Single-Use Behavior
When given the reusable straw:



When given the reusable straw:
• Many users voluntarily avoided plastic straws.
• Cafés participating in the trial reported a noticeable decrease in plastic 

straw demand.
3. Improved Hygiene Confidence
Polished inner surfaces and brushes increased user trust in the product’s cleanliness.
4. Durability Validation
Stress tests showed:

• Stainless steel resisted bending, dents, and corrosion.
• Bamboo maintained structural integrity despite repeated washing.

The prototype not only solved the functional issues but also encouraged environmentally 
responsible behavior.

5.3 Conclusion
The project successfully demonstrates how applying the Design Thinking methodology results 
in an effective, human-centered, and environmentally conscious product.
Success of the Project

• Empathy-driven design:
Understanding user frustrations with existing alternatives guided meaningful 
improvements.

• User-centered refinements:
Every iteration was shaped by real feedback, ensuring the product truly fits user needs.

• Environmental impact:
The final product provides a practical way to reduce plastic consumption, promoting 
long-term sustainability.

• Functional excellence:
Through testing and refinement, the straw became comfortable, durable, hygienic, and 
visually appealing.

Value of the Design Thinking Approach
This project highlights the strengths of Design Thinking:

• It encourages deep exploration of user needs.
• It supports creativity by generating multiple ideas.
• It emphasizes testing and refining instead of assuming solutions.
• It produces solutions that balance functionality, desirability, and feasibility.



• It produces solutions that balance functionality, desirability, and feasibility.
Without this process, many user pain points would have been overlooked.

Future Improvements & Enhancements
While the final solution is highly effective, there are opportunities for growth:

• More Sizes and Variants
Offering thicker straws for smoothies or shorter versions for small cups.

• Collapsible or Telescopic Straws
Easier to carry in pockets, bags, or keychains.

• Antimicrobial Coating
Especially for stainless steel models, ensuring extra hygiene.

• Eco-Friendly Accessory Kit
A bundle including straw, cleaning brush, pouch, and possibly a reusable cup.

• Machine-Washable Bamboo Coating
To increase lifespan and enhance water resistance.

Final Reflection
The project proved that eco-friendly alternatives can be both practical and user-friendly. By 
focusing on real user experiences and continuously refining the design, the final product becomes 
not just another reusable straw—but a sustainable solution designed to make everyday life easier 
while protecting the environment.
The success of this project reinforces that thoughtful design can lead to meaningful and 
impactful change.
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