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ABSTRACT 

The thesis proposes a mobile app design along with an innovative business plan 

aiming to encourage sustainable purchasing. To uncover the limitations in current design 

practices, firstly, represented examples of sustainable design were reviewed. Then, in an 

attempt to bridge the gap between sustainability and design commercialization, the 

techniques of persuasion were studied. It is to figure out how to incorporate hot triggers 

into computational technologies. As an outcome of the study, the final deliverable is a 

social networking application that provides sustainable product reviews.  

Instead of following a traditional sustainable design framework, the final 

deliverable focuses on creating an efficient supply-and-demand circulation for 

sustainable products. It delivers a unique corporate proposition showing how the system 

works, gaining modest profits while promoting sustainable development. Based on an 

online survey and the user study, the value of the proposed idea was validated. Also, the 

usability and functionality of the app were improved based on participant feedback.



iii 
 

Acknowledgements 

 

I would like to thank my advisor, Professor Kemnitzer, for his continuous support 

and guidance on this research; and my thesis committee members, Associate Professor 

Dorsa and Professor Vernon, for their supportive insights. I would also like to thank all 

the faculty members in the Industrial Design program at Virginia Tech for their 

assistance throughout the three years of my study. I would also like to thank Dr. 

Winchester and Dr. Smith-Jackson from the Grado Industrial and System Engineering 

department, and Dr. Daugherty from VT KnowledgeWorks, for their kind assistance. I 

am sincerely grateful to my friends, father and mother who support me all the time.



iv 
 

Table of contents 

Abstract……………………………………………………………………………………ii 

List of Figures……………………………………………………………………………..v 

1. INTRODUCTION……………………………………………………………………..1 

 

2. A REVIEW OF SUSTAINABLE DESIGN PRACTICES……………………………3 

Vernacular Sustainable Design 

Life Cycle Approach 

System Design 

Limitations and Problems 

 

3. FRAMING RESEARCH QUESTIONS………………………………………...........12 

Objective 

Research Questions 

Research Hypothesis 

 

4. THEORIES AND FRAMEWORK…….……………………………………………..17 

Human Scripts 

Persuasion 

Hot Triggers 

Conceptual Framework for Persuasion 

 

5. METHODOLOGIES………………………………………………………………….24 

Sustainable Interaction Design 

Survey 

User Study 

Business Plan 

 

6. CONCEPT GENERATION…………………………………………………………..31 

Initial Concept 

Concept Refinement 

Final Concept 

 

7. CONCLUSIONS…………………………………………………………..………….71 

 

Image Credits………………………………………………………..……………...…...74 

References……………………………………………………………..……………...…75 

Appendices……………………………………………………………..……………......79 



 

v 
 

List of Figures 

Figure 1: Different Strategies of Sustainable Design                                                  pg. 4 

Figure 2: Arc Chair by Tom Raffield pg. 5 

Figure 3: Cyclus Bags pg. 6 

Figure 4: Toyota Prius pg. 8 

Figure 5: Product Service System for Transportation pg. 10 

Figure 6: Light Bulb Choice pg. 13 

Figure 7: A Scenario: Pedestrians Cross Road pg. 16 

Figure 8: Persuasion From People With Credibility pg. 20 

Figure 9: The Conceptual Framework pg. 21 

Figure 10: The System Composition pg. 22 

Figure 11: The Wheel Model pg. 24 

Figure 12: Design Exploration Process pg. 26 

Figure 13: User Profile: Professionals pg. 32 

Figure 14: User Profile: Customers With Environmental Consciousness pg. 32 

Figure 15: Survey Question 1 Responses pg. 33 

Figure 16: Survey Question 2 Responses pg. 34 

Figure 17: Survey Question 3 Responses pg. 35 

Figure 18: Survey Question 4 Responses pg. 36 

Figure 19: Survey Question 5 Responses pg. 37 

Figure 20: Survey Question 6 Responses pg. 38 

Figure 21: Concept Sketching pg. 41 

Figure 22: Personas  pg. 44 

Figure 23: Business Canvas   pg. 47 

Figure 24: Hand-drawing Wireframing  pg. 49 

Figure 25: Computer-generated Wireframing  pg. 50 

Figure 26: Sample Screens of the Simulated Prototype  pg. 52 

Figure 27: User Study Sample Image  pg. 53 

Figure 28: Summary of Suggestions From the User Study  pg. 57 

Figure 29: Sample Screens of Final Simulated Prototype  pg. 61 

Figure 30: The System Map  pg. 64 

Figure 31: Customer Profile  pg. 65 

Figure 32: Value Proposition  pg. 66 

Figure 33: A Value Opportunity Analysis  pg. 67 

Figure 34: A Five-year Plan  pg. 69 

 

 

 

 

 

 

 



 

  1 

1. INTRODUCTION 

Industrialization has led to the deterioration of the environment: humans generate 

profits by turning raw materials into finished goods at the expense of the natural 

resources. Resource scarcity has become one of the most significant causes of sustainable 

challenges (Kumar & Graf, 2011). Because of the threats of resource exhaustion, we have 

arrived at a “burning edge” of environmental deterioration and it is necessary for us to 

make immediate changes to avoid catastrophy.  

Besides resource scarcity, rapid consumption is another important cause of 

environmental deterioration. With many purchasing options in the market, people tend to 

prefer the newest and latest products. As a result, many useful products have been 

discarded before their expected life span and become premature waste. Excessive 

consumption facilitates mass production, resulting in a vicious supply-and-demand 

circulation.  

Environmental deterioration and quality of life are intertwined seamlessly. The 

byproducts of manufacturing, such as greenhouse gases emission, can result in irregular 

climate changes. This can impair health and lead to infectious diseases. The hazards of 

ecological damage spread across countries around the world.  

This global issue has captured people’s attention. Public affairs specialists firstly 

responded to this issue and created sustainable principles to alleviate the crisis. At a 

United Nation’s conference in 1987, the mission of sustainability was described as “to 

meet present needs without compromising the ability of future generations to meet their 

needs.” This definition has been considered as a general guidance of sustainability. 
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 However, it is not easy to deal with this challenge by simply connecting goals to 

real practice, and our current situation is far away from the mission statement. In reality, 

customers do not have sufficient motivation to purchase sustainable products. Moreover, 

businesses do not balance consumers’ needs, marketing competition and societal impacts 

well during product development. The strategy for achieving sustainability while 

simultaneously earning profits has rarely been studied. A contradiction between design 

commercialization and sustainability exists.  

By recognizing this gap, this thesis is an exploration of how to balance 

commercial success and sustainability using a systematic design approach. Through the 

use of interaction design, the goal is to persuade customers to purchase sustainable 

products. 
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2 A REVIEW OF SUSTAINABLE DESIGN PRACTICES 

This chapter presents a review of sustainable design practices. The aim is to 

identify strengths and weaknesses of current design practices, and use them as a basis for 

framing research questions. 

The design for sustainability was initially a response to regulatory requirements. 

Gradually, it evolved as a unique value-added process and an influential design 

philosophy. It went beyond functional and aesthetic fulfillment and became a strategy 

that guards the brand value and shapes a socially responsible image for companies. It 

facilitates social innovation, so that people could have healthier living styles through 

innovative systems (Vezzoli, 2008). Design has become an act of choosing among or 

informing choices of future ways of being (Belvis, 2007). The role of the designers is to 

envision products, processes, and services that encourage widespread sustainable 

behaviors (Stegall, 2006).  

Through experimentation, basic frameworks and models were formulated. 

Various strategies reflect different focuses throughout the product’s life cycle (Figure 1). 

There are three main strategies: Vernacular Design, which focuses on the utilization of 

green material, renewable energy and recycling; Life Cycle Approach, which focuses on 

the improvement of overall sustainable effects throughout the product’s life span; and 

System Design, which focuses on the innovation that meets the users’ needs and 

expectations. 
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Figure 1: Different Strategies of Sustainable Design 
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2.1 Vernacular Sustainable Design 

Vernacular sustainable design is a classical sustainable design approach. This 

approach includes several techniques, such as the utilization of eco-sound and local raw 

materials, efficient production processes, non-toxic glues and finishes, and a smart waste 

utilizations process. It was widely applied to various divisions of industrial design. 

Green materials application is the most distinguishing feature of sustainable 

furniture design (Fuad-Luke, 2010). The Arc Chair (Figure 2), designed by Tom Raffield, 

was made of the local oak timber that was processed using low-energy based steam 

bending. The chair has low-negative environmental impacts because of the reduced use 

of original materials and low energy-consuming production. 

 

Figure 2: Arc Chair by Tom Raffield 

(Source: http://www.tomraffield.com/shop/furniture/arc-chair/) 

 

http://www.tomraffield.com/shop/furniture/arc-chair/
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Another feature of vernacular design is the application of modern waste 

management techniques. According to studies, globally, 66.8% of the garbage is sent to a 

landfill (U.S. Environmental Protection Agency, 2009). This exceeds the capability of 

our planet to resist environmental degradation. Through Vernacular Design approach, 

wastes are transformed into useful materials that could be used for producing new 

products. For example, Cyclus bags are made from the inner tubes of vehicle tires (Figure 

3). It is not only a proper disposition of the waste tires, but also a value-added process for 

a bag. Since the textures of the bags depend on the degree of tear and grain of the tires, 

each bag is unique. It successfully appeals to a large amount of consumers including both 

environmentalists and followers of fashion. 

 

 

 

Figure 3: Cyclus Bags 

(Source: http://www.cyclus.com.co/magento/other-countries/countries/bags.html) 

http://www.cyclus.com.co/magento/other-countries/countries/bags.html
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2.2 Life Cycle Approach 

Life Cycle Approach is aimed at the optimization of overall sustainable effects. 

Designers need to quantify the environmental impact in each phase of life cycle and 

determine during which phase the most significant amount of energy is consumed. Based 

on the analysis, potential alternatives are then explored.  

For example, the phase that a vehicle consumes most energy is during usage; 

therefore sustainable designers put the most effort in exploring how to save energy during 

driving operations. Hybrid cars, such as Toyota Prius (Figure 4), were developed based 

on this analysis. The highly fuel-efficient cars reduced the amount of vehicle tail gas--a 

main source of air pollution in metropolitan cities. Similarly, a vacuum cleaner consumes 

most energy during usage (Ashby, 2010). A highly efficient vacuum cleaner can be more 

environmental-friendly than those made from green materials. The life cycle approach 

also relates to many other aspects. For example, the cooperation between the companies 

and their outsourced manufacturing contractors located in remote developing countries 

represents a new cooperative pattern. The transportation from the door of factory to a 

customer’s home becomes a salient phase for energy consumption. In this case, well-

designed packaging in support of efficient transportation contributes most to 

sustainability.  
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Figure 4: Toyota Prius 

(Source: http://www.toyota.com/prius-family) 
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2.3 System Design 

System Design is a new design approach based on organizational innovations as 

well as social movements (Mullane, 2010). The essential feature of system design is the 

compatibility with the needs of intended users. The process begins with the 

understanding of potential users, by means such as observations to discover what they do 

and need. As mentioned by Patrick Whitney, designers have the technology to make 

everything innovative, but they lack of the empathy to understand what customers really 

want. This is an innovation gap that system design can help eliminate.  

The solution of a system design is not necessarily a product, but could be a 

service or strategy. For example, Apple developed a program to help customers recycle 

old computers for free. The idea is based on the understanding that customers are usually 

unaware of how to appropriately dispose of old computers. Also, in our life, there are 

many ways wasting electricity or water, such as leaving water faucets running, or leaving 

home without turning off the heating and TV monitors. Based on these findings, 

designers have created ways to detect the usage of the electricity intelligently and turn 

them off automatically if not in use. 

Most people use personal cars to commute, but people could drive much less and 

enjoy alternative transportation options if only they were equivalently convenient, 

accessible, economic, safe and comfortable. These kinds of product service transportation 

systems have been conceptualized and implemented in the United States. For example, 

the RelayRide system, which is the first person-to-person car-sharing service, allows the 
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car owners to lease their cars and earn money. Zipcar car-sharing system has built their 

national network of 9000 vehicles in 28 states. The “Zipters” are proud of using this 

system as a symbol of their social-responsible identity. Through these car rental, public 

transportation, car sharing, and car pool systems, users are enjoying convenience, costs 

have been lowered, and the original need for 6 personal cars decreases to only 1 to 

fulfilling similar demands (Figure 5).  

 

 

 

 

 

 

Figure 5: Product Service System for Transportation 
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2.4 Limitations and Problems 

Although various sustainable design methodologies exist, there are many 

limitation and problems in sustainable design practice. Firstly, the biggest obstacle for 

popularizing sustainable products is the relatively high price. The main reasons for higher 

prices are the extra costs of handcrafted processes, eco-material processing, the 

development of a recycling system, and the intellectual property expenditures for product 

design. In reality, many customers would not like to consume a sustainable product by 

paying more money, but favor a cheaper one with similar functions.  

Secondly, it is human nature to reluctantly accept new ideas. The new becomes 

threatening, and the old are reassuring—humans are more clinging to their routine life 

style (Rand, 1993). Therefore, it is tedious work to let customers accept new ideas, such 

as the car-sharing program. Because of this, the introduction of the Zipcar program is still 

limited to a few metropolitan cities and does not expand to larger rural areas in the United 

States. 

Thirdly, because of the weak marketing demands and limited number of potential 

users, it is hard to interest companies into initiating a venture for sustainability. They 

have to take too many risks unless there is a strong financial support and a clear outcome. 

With a lack of a real commitment to sustainability, greenwashing is common in the 

market. The products are advertised as environmentally friendly, but this is actually 

misleading and even more harmful for the endeavor of sustainability. 
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3 FRAMING THE RESEARCH QUESTIONS 

In reviewing sustainable design practices, there are already many sustainable 

products available in the market focusing on the material and energy reduction, as well as 

the facilitation of social innovations (Reis & Wiedemann, 2011). However, the problem 

lies in the design commercialization: customers’ willingness to choose sustainable 

products is weak, and providers’ chance of marketing success is little. 

3.1. Objective 

 An explicit example reflecting the barriers of promoting sustainability is 

customers’ choices of light bulb. Two options are available in the supermarket: one is 

incandescent and the other is compact fluorescent light (CFL). It is evident that the CFL 

bulbs have longer longevity and less energy usage.  

However, the barrier for popularizing CFL is the upfront cost. For a single 

incandescent bulb, the price is only 50 cents, but the CFL bulb costs $5. Customers 

usually make comparisons of the upfront cost and end up choosing the incandescent 

bulbs. 

What is not visible is the electricity usage throughout the bulb’s life span: CFL 

bulbs can save up to 75% energy. In other words, it could save users up to $66 for using a 

CFL, and that would create $700 million in nation-wide annual savings (Figure 6).  

A better dissemination of this information may encourage consumers to make a 

different choice. Just as the metaphor states, “from incandescent to fluorescent”—the 
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objective is to find an effective way to deliver the information and encourage customers 

to purchase sustainable products. 

 

 

 

 

 

 

 

 

 

 

       

Figure 6: Light Bulb Choice 
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3.2 Research Questions 

A review of design methodologies and the identified objective lead to the 

following research questions: 

1. How to persuade customers to purchase sustainable products through 

the use of interaction design? 

2. How to reinforce sustainable purchasing demands and influence a 

larger portion of population in the society? 

3. How to build modest profits and an enhanced reputation for developers 

of a mobile app (through a business plan) while maintaining 

sustainable endeavors? 
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3.3 Research Hypothesis 

 Due to computational evolution, digital experiences have been integrated 

seamlessly into our daily activities (Moore, 2011). The leading researchers on persuasive 

technology propose that computers could play roles as social actors or living entities 

(Fogg, 2003). Computational innovations, such as social networking and ubiquitous 

computing, change the ways in which people work and live. People could talk with 

people all around the world, maintain friendship and share their experience by posting a 

photo, chatting, or even uploading a video clip. Therefore, it is proposed that a potential 

mobile app with well-presented information and a social-networking mechanism could 

have a powerful influence on people’s purchasing decision-making. The efficiency is to 

be validated by a user study. 

Purchasing decisions may be influenced by direct information delivery, such as 

advertisements. However, lifestyle changes are hard to initiate, and it is difficult to 

convince a large portion of population to change their values by simply imposing a new 

idea. People’s decision-making can also be influenced by empathy and emotions. For 

example, it is a very common scenario: somebody stands at an intersection and wants to 

cross the road. If others around him/her obey the red light signal and stop, it is very 

possible that he/she would wait until the light turns green. However, when others ignore 

the red light and cross the street, he/she will probably follow them and disobey the signal 

(Figure 7), although his/her mental model says that is unsafe and unlawful. Therefore, it 

was proposed to deploying the emotional influence to reinforce sustainable purchasing 

demands.  
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An associated business plan should depict a clear value proposition that is 

provided by the product (a mobile application). It should clearly state the targeted user 

groups in each phase and its revenue streams. In this way, it could bring modest profits to 

the business, which would motivate investors to sponsor sustainable ventures. 

 

 

 

 

 

 

 

 

   

Figure 7: A scenario: pedestrians cross road 
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4 THEORIES AND FRAMEWORK 

This chapter presents relevant theories that support the understanding of human 

cognition, emotion and persuasion. Many of them reside in the field of cognitive human 

factors. These concepts construct a foundation to understand how emotion can have a 

persuasive power to influence people’s decision-making. A conceptual framework 

integrating persuasion with design has been created.    

4.1 Human Scripts 

Psychological studies show that there exist shared rules behind people's actions 

and interactions in the social context, which are called human scripts. Scripts are abstract 

cognitive representations of events and interactions (Cherry, n.d.). Scripts are generated 

from humans' previous experiences and lead to certain behaviors without much conscious 

awareness. They act as the rules of human’s sensemaking and shape the habitual flow of 

decisions. 

 Human stereotypes are rigid, but a new script can be created, augmented and 

sustained by a sophisticated and unforgettable experience (Das, 2011). For example, 

Apple’s products and services replaced the script of the computer as a merely office tool 

with a platform that is full of excitement, entertainment and surprises. Once a new script 

is created in people’s mind, the behavior is more inclined to change. 
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4.2 Persuasion 

Persuasion is a cognitive topic, but is beyond the scope of classical cognitivism in 

which human cognition is analogous to a computer (Card, 1983). Card explains that 

humans make decisions based on precise rationales: a perceptual processor translates a 

stimulus into physical representations in working memory; a cognitive processor 

interprets the representation into a motor command; and a motor processor initiates a 

movement or posture of our body in reaction to the command.  

The classical model was challenged by psychological professionals at a later time 

who introduced the phenomenologically situated cognition theory (Suchman, 1987). 

Suchman stated, for human behavior and decision-making, what looks to be easily 

standardized and open to computation is actually much more situationally informed. 

Human behaviors and decision-makings are not only determined by rationality, but also 

by emotion (Galdo, 2011).  

Persuasion is a symbolic process in which communicators try to convince other 

people to change their attitudes or behaviors regarding an issue through the transmission 

of a message in an atmosphere of free choice (Perloff, 2003). It usually deploys 

emotional interventions to guide our intuitive reactions and instant responses. Our brains 

reply on those for many decision-making exercises in challenging scripts. Therefore, 

persuasion is potentially a way to break the barriers for behavioral change and elicit 

desired decisions and actions.  
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4.3 Hot Triggers  

Captology is a new discipline studying the interactive computing product with 

integration of persuasive technologies for behavioral change (Fogg, 2003). To motivate 

people for a behavioral change, hot triggers  – which are “calls” to actions towards the 

target behavior– must be embedded within the design.  

Incentive is one of the most effective hot triggers. It could be in different forms, 

such as a monetary bonus, a deep discount, or a virtual honor. By providing some 

rewards to the users, it is expected that users will be motivated towards a preset objective 

(Travis, 2010).  

Although rewards are effective, the strategy has been criticized. The efforts to get 

rewards may sidetrack the path towards the original objective (Chen, Ford & Farris, 

1997). Intrinsic rewards are believed more effective in behavioral change and should be 

supplemented with the monetary rewards (Pink, 2009), such as opportunities to spread 

individual’s expertise, unforgettable user experiences, and the enjoyment of 

accomplishments. 

Another effective hot trigger for persuasion is the endorsement by people with 

credibility. In many cases, individuals do not have the ability to make a choice and 

naturally seek advice from others. Most customers in the market are influenced by other 

people’s choices. Early adaptors of sustainable products, such as experts, celebrities or 

close friends, are usually more influential and authentic and are followed by the majority 

of people (Adams, 2011) (Figure 8). 
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An additional hot trigger is reciprocity. For commercial designs dedicated to 

social innovation, the source of sponsoring funds needs to be clearly identified in order to 

support incentive programs. Companies as well as other stakeholders also need to be 

motivated by profits, even if they are modest. 

 

 

 

 

 

 

 

 

 

Figure 8: Persuasion From People with Credibility 
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4.4 Conceptual Framework for Persuasion 

Conceptually, the idea for encouraging sustainability is to create an open-source 

mobile app in which users would make sustainable purchasing decisions because of 

persuasion. By using this app, users could communicate, build friendship, get information, 

share experiences, rate the sustainable features and get incentives. It deploys hot triggers 

for persuasion: external incentives, internal rewards, credible participants and reciprocity. 

A design framework serving as a blueprint of information design was formed by 

synthesizing these ideas (Figure 9). 

 

 

 

 

 

 

Figure 9: The Conceptual Framework  
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The system composition describes how this app links potential customers with 

product providers to facilitate sustainable purchasing through money flow, information 

flow and material flow (Figure 10). It utilizes hot triggers to appeal to customers make 

sustainable purchases. The increased demands of sustainable products create significant 

marketing advantages for companies. As a platform, the app developer could realize 

profits by connecting producers with customers. The information flow is based on the 

spread of knowledge among users. Reviews from friends, experts, and celebrities are 

shared with other users. These influences support a material flow towards sustainability. 

 

 

               

Figure 10: The System Composition 
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The conceptual framework and system composition is an initial attempt to 

respond the research questions. However, to implement it as a real app, we need to do 

research of the potential users. This research is necessary to define the target user groups, 

validate the effectiveness of hot triggers, understand what users need and demand, and 

improve the app design. 
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5 METHODOLOGIES 

 The conceptual framework is a general guidance for design exploration. More 

details of the app need to be developed through the deployment of the interaction design 

toolbox, iterative design ideation, prototyping, surveys, user study and a business plan 

canvas. 

5.1 Sustainable Interaction Design 

Linking the models of Human Computer Interaction with design practice, the 

design exploration follows an iterative and user-centered process. “The Wheel” is a life 

cycle process for ensuring a high-quality user experience (Hartson & Pyla, 2012). The 

basic idea is to evaluate the system throughout the developing process, from contextual 

inquiry, to concept ideation, and finally to prototyping (Figure 11).  

 

 

 

Figure 11: The Wheel Model 
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Based on a modified Wheel model, the design process was determined. There are 

three phases of design exploration (Figure 12). The first phase is initial concept 

generation. It includes the creation of user profiles and initial concept sketching. A 

survey was conducted to evaluate marketing opportunities and user needs. The initial 

concepts were discussed with a faculty committee and associates to solicit improved 

ideas.  

The second phase is concept development and refinement. By incorporating the 

evaluation feedback, this phase includes the creation of personas, scenarios, a paper 

prototype, wireframing model, and a simulated low-fidelity prototype. User studies were 

conducted for validation of the ideas and improvement of functionality and usability.  

The third phase is the final concept deliverable. A complete business plan was 

developed through consultation with an entrepreneurship expert. The business plan shows 

how the concept works, how it will evolve, how it will be promoted in the market, and 

how much funding is needed from venture capitalists.  
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Figure 12: Design Exploration Process 
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5.2 Survey 

 A survey was conducted at an early phase of the design exploration process to 

garner an understanding of potential users, and their viewpoints of sustainable products 

and mobile apps. It was posted at survey.vt.edu, which is a survey tool used for research 

needs at Virginia Tech. All the responses were kept anonymous and the interview was 

approved by IRB #12-874.  

 Due to the constraints of time frame of the thesis, all participants were 

undergraduate and graduate students at Virginia Tech. By sending recruiting emails to the 

listserv of graduate school and Industrial and Systems Engineering department, they were 

informed that the author is interested in gathering feedback on sustainable purchasing 

behaviors. Interested participants could click on a link to the online survey. The 

backgrounds of participants are diverse; based on age, gender, major and academic level. 

112 participants responded to the survey. 54% female and 46% male. 38% are 18-23 

years old, 45% are 24-29 years old, 15% are 30-40 years old, and 3% are 51-60 years old. 

The participants of the survey represent a good sampling because they represented the 

characteristics of potential users. The survey was conducted over three weeks. 
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5.3 User Study 

 Two groups of participants were recruited for the user study at the second phase 

of the design exploration process: usability experts and potential users. The simulated 

prototype and scenarios were used in conducting the user study.  

In usability specialist group, 5 usability experts were recruited by invitation to do 

heuristic evaluation. Heuristic evaluation is a usability engineering method for finding the 

usability problems in a user interface design based on the recognized usability principles 

(Nielsen, 1994). Through a previous research, the optimal number (5) of specialists for 

heuristic evaluation was determined (Nielsen, 1992). Participants were informed at the 

beginning of the evaluation process that this is a customer review app, and they were 

asked to perform tasks based on scenarios and to think-aloud during the operation process. 

Their tasks were to evaluate the usability of the app based on Nielson’s 10 heuristics. 

Finally, they were asked to give some suggestions for usability improvement. 

For the potential user’s group, potential users were recruited from the listserves of 

Graduate Students in the College of Engineering and the Department of Industrial and 

System Engineering. In addition, several of them were student associates recruited by 

invitation through personal emails. It is a convenient sampling method that saves time, 

but the author does not have significant personal relationships with the participants, so 

the neutrality and validity could be guaranteed. Participants responded to the emails 

voluntarily. The process was similar to the usability specialists’ group, but at the end of 

the interview, the focus was more about the validation and the functionality, by asking 

questions such as whether these features are useful in providing sustainable shopping 
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advice and if they will be influenced by reviews. Finally, they were asked to provide 

suggestions for the functional improvement of the app.  

The interviews were recorded by video recorders, but no personal identities were 

or will be attributed. They were given enough time to review the informed consent form 

and ask any questions about the research. The camera was aimed at the computer screen 

and (only if they gave consent) sample still images and videotapes were included in the 

publication of this research. The user study was approved by IRB #12-874. 
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5.4 Business Plan 

 A business plan is a documentation of the strategic goals of a business 

(Osterwalder, Pigneur & Clark, 2010). Based on a valid app concept, a business plan 

clearly defines the goal of a business and the pathway to achieve reciprocity. The 

development of the business plan was guided by the 9 building blocks of the Business 

Model Canvas: customer segments, value proposition, channels, customer relationship, 

revenue streams, key resources, key activities, key participants, and cost structures 

(Osterwalder, Pigneur & Clark, 2010).  

 A business plan is an optimal outcome of a successful design idea. It focuses on 

the expanded market size, competitor’s analysis, product opportunity gap identification, 

financial projection, and the start-up funding needs of a new or revised business. Due to 

the nature of this project as a low-profit business, the business plan also reflects the logic 

how it promotes sustainability while producing modest profits. 
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6 CONCEPT GENERATION 

6.1 Initial Concept 

6.1.1 Potential User Profiles 

In the start-up phase of this app, usability is focused on two groups. One group is 

the professionals with expertise and interests in sustainability. Admittedly, the size of this 

group is not large, but they are influential in attracting users to get involved. The other 

group is customers with strong environmental-consciousness, with the ability to make 

purchasing decisions and with experience in using a mobile app. This is a larger target 

group which will be more focused. 

User profiles were created through brainstorming sessions for a general 

understanding of the two groups of intended users and the identification of the design 

opportunities (Figure 13 & 14). They described profiles, values, attitudes and behaviors. 

For the professionals, they have the intrinsic motivation to share their mastery. For the 

people with environmental consciousness, they would like to receive advice on 

purchasing sustainable products.  
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Figure 13: User Profile: Professionals 

 

Figure 14: User Profile: Customers with Environmental Consciousness 
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6.1.2 Survey 

To get a better understanding of the users and their opinions regarding purchasing 

sustainable products, a survey was conducted. The survey included 6 multiple-choice 

questions, 1 open-ended question, and 2 demographic questions. It took appropriately 10 

minutes for a participant to complete the questions. 

Based on the survey question 1 (Figure 15), 38% (52) of the participants thought 

sustainability is extremely important in the society, and 46% (42) of the participants 

thought sustainability is an important thing in the society. Therefore, a total of 84% (94) 

of the participants have a basic consciousness of environment. It indicates the intended 

users group is particularly large. 

 

Figure 15: Survey Question 1 Responses 
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For question 2 (Figure 16), 76% (85) of the participants sometimes purchase 

sustainable products and 4% (5) of participants always purchase sustainable products. It 

further indicates a majority of customers would like to purchase sustainable products and 

there exists a strong demand for sustainable designs. For those responding “others”, they 

emphasized that they would not likely purchase a sustainable product on purpose. The 

results validate the potential to encourage customers to purchase sustainable products 

more frequently. 

 

 

 

 

 

Figure 16: Survey Question 2 Responses 
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 For question 3 (Figure 17), it shows that most of the customers seek advice either 

from a website or from their friends. Only a few customers subscribe to reviews from 

professional magazines. For those who answered “other”, they indicated that seeking for 

advice depends on the size and price of the product they would like to buy. Sometimes 

they do not search for suggestions, but at times they do. Therefore, an app that presents 

product review information in a convenient way could appeal to and be of use to people. 

It also validates that customers can be influenced by other’s opinions when purchasing 

products. 

 

 

 

 

Figure 17: Survey Question 3 Responses 
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 For question 4 (Figure 18), most people thought that high prices of sustainable 

products are major barriers to purchasing them. Other major barriers are that 

sustainability is not the only consideration for purchasing and people do not know if the 

product is really sustainable. It indicates that monetary hot triggers, such as coupons, are 

needed to remove these barriers. Also, the reviews should be comprehensive, reliable and 

trustable for users. 

 

 

 

 

 

Figure 18: Survey Question 4 Responses 
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 For question 5, the majority of people would like to use an app for seeking 

shopping advice from experts and friends (Figure 19). It indicates that many customers 

could see the potential value of a shopping review app. This segmentation of customers 

(more than 70%) is one of the intended users for this app in the start-up phase. A quarter 

of the participants do not think a shopping advice app would be useful. Post introduction 

research will indicate if there is a different outcome. Also, the data shows that 27% (30) 

of the participants do not currently own a smartphone. This is a real challenge to attract a 

larger number of intended users. However, smartphone use is expected to dramatically 

increase in the next few years. Currently, based on the Nielson’s survey, over half of 18-

44 year-old people in the United States have a smartphone, which is a significant increase 

compared to the year before (Barribeau, 2011). 

 

 

Figure 19: Survey Question 5 Responses 
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 For question 6, it shows another challenge for creating a business plan that deals 

with economic issues (Figure 20). Ideally, as a low-profit project, the app charges a 

membership fee from the customers so that it can realize the modest profits to continually 

provide the best services to the users. However, as shown in the results, 81% percent of 

people would not like to pay for any fees for using this app. Even if part of the profits 

were used to support sustainable initiatives, only 11% would like to pay the fee. For those 

who answered “other”, they said that paying for a fee depends on the quality and costs. 

As a result, funding is not easy to realize. This result is critical for further developing the 

business plan.  

 

 

 

Figure 20: Survey Question 6 Responses 
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 For the open-ended question “Do you have any suggestions for the development 

of a sustainable shopping advice app?” there were 21 responses. Regarding the 

functionality of the app, they suggested using a barcode scanner to get product 

information, incorporating experts’ reviews and describing the product in a narrative 

manner. It is noted that many stated that sustainability is not the only consideration for a 

purchasing decision, and they would like to have more information about the product. 

Therefore, the reviews should be comprehensive rather than a single perspective of 

sustainable features. It should offer some product alternatives that are comparable in 

price and service, but more sustainable than the product they are searching for. The 

ratings should be multi-dimensional, rather than simple rating stars. Also, it should 

include coupons that offset the higher cost of the product. Regarding the funding 

resources, they suggested incorporating advertisements into the app and to offer an option 

to pay a membership fee to eliminate ads. Also, money could be earned through 

affiliate/sponsorship connections with the vendors. 
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6.1.3 Concept Ideation  

Based on the conceptual framework, user profile and the survey results, the first 

sketch of the concept was generated (Figure 21). By using this application in a mobile 

device, users could receive sustainable product reviews from friends and professionals, as 

well as discounted offers to offset the high price. The app is actually a medium between 

the producers and customers, with persuasive components to encourage sustainable 

purchasing.  

  Firstly, product companies input product feature information into the system. 

Users have four options to get the product’s information. If they have particular and clear 

purchasing needs, they can simply search by key words or a product’s category. Another, 

and easier way is to search a friend’s name to learn what this friends has purchased. The 

system would also recommend featured sustainable products automatically.  

For example, the app offers reviews and ratings of different washing machines 

from friends as well as influential people. If the user touches the product image, they 

would see a brief review of that product and be able to chat with that friend regarding 

their experiences in using that product.  

Through influence of social networks, the customer may be able to further check 

details of a specific washing machine. Key details of sustainable features are vividly 

shown so that customers will get a more complete understanding of the economic value 

of the product in the long run. Interactive graphs, short messages and figures, help to 

disseminate the product’s information.  
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Users could then be directed to an official website to buy the selected product. 

The system keeps a record of that purchase. App users are rewarded sweepstakes points if 

they make a sustainable purchase or write an influential review. When they receive 

rewards, they will be reminded that their behavior is good for the environment. These 

purchasers would be expected to write reviews to help others make sustainable purchases.  

 

 

 

 

 

 

 Figure 21: Concept Sketching 
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6.1.4 Evaluation 

 As the concept is an initial idea, the evaluation method followed an informal 

process of discussion with colleagues and faculty advisors. Throughout the evaluation 

process, there were several issues to be solved. 

First, the value proposition is unclear. It aims to encourage customers to make 

sustainable purchasing decisions, but it is not clear what value it could bring to customers 

that distinguishes this with other similar apps. Rewards are not enough for the customers, 

because there are many specializing in providing incentives for the customers. To make 

an improvement, it should be focused more on the user experience for the app. As 

indicated in the survey, many participants would not like to read reviews of sustainable 

features. It would be helpful to explore ways that customers could receive reviews in a 

more convenient way.  

Secondly, the fairness of the reviews is hard to guarantee. This is a serious 

concern for the users. Initially, the proposed idea is that if a company sponsors this app, 

their products would be recommended as a featured product. Although it is a way to get 

funds, the reliability of the reviews would suffer. Producers should have no way to 

influence the reviews, or customers will view them as an advertisement app with no value. 

Therefore, it is needed to figure out a better way to prevent obvious biases while 

obtaining funding.  

Consumer Reports and Angie’s List are two examples to reference because both 

of them have clear value propositions and commit to providing reliable product reviews. 

Consumer Reports is a published magazine for product reviews and comparisons based 
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on the experimental results of in-house testing laboratory. It does not accept any 

advertising or free product samples from the producers. The value proposition is very 

clear: unbiased reviews. The readers receive objective reviews when making a purchasing 

decision. The revenues come from the consumers’ subscription fees. The linkage between 

values and customers is very strong so that it attracts approximately 7.3 million 

subscribers. Angie’s list is another review website. The focus is more about local service 

businesses. The value proposition is defined as providing legitimate reviews that 

customers can trust. Only registered and paid customers could write reviews and give 

ratings. This ensures that all the reviewers are real customers. Besides, the organization 

takes responsibility to eliminate any review that is clearly biased. The revenue streams 

are from the subscriptions, but also from advisements from businesses that received a 

grade of B or higher. 

Therefore, in conclusion of the initial exploration phase, it is needed to propose a 

clearer value proposition and to study ways of getting modest revenues without 

compromising the quality of reviews. 
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6.2 Concept Refinement 

6.2.1 Personas 

In the user experience design, a persona is a fictional character that represents the 

goals, values and behaviors of the intended users (Cooper, 1999). They can be used to 

understand the intended users deeply and inspire design opportunities to meet their needs. 

Two personas have been created for the two intended user groups (Figure 23). 

 

 

Figure 22: Personas 
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6.2.2 Scenarios 

 A scenario is a fictional representation of workflow. It describes how these 

characters in personas use a product to achieve a goal (Cooper, 1999). Generally, 

scenarios are narratives that tell a story describing the tasks by using the proposed 

interaction design (Henry, 2007). Based on the personas and the evaluation of phase I, 

five scenarios were created to describe the functions of the app. With the integration of 

several advanced technologies, the app provides convenient ways for users to get product 

reviews in different situations. 

 Scenario I: Kevin is an early adaptor of the app and he has purchased several 

sustainable products. He wrote a review for a fridge and another for a watering can that 

are saved in the app’s database. 

Scenario II: Anne is a friend of Kevin and she added him as a close friend through 

her Facebook account.  

Scenario III: Anne’s fridge is too old and noisy and she would like to see what 

products are available in the market that saves electricity. She opens the app on her 

smartphone and snaps a picture of the fridge. The app recognizes that it is a fridge based 

on the image recognition technology. Then it lists a number of fridges and “The Save 

Food” fridge is at the top of the list because Kevin recommended it. She checked Kevin’s 

review and special offers, and decided to add the fridge to her “like” list. 

Scenario IV: Anne is shopping at IKEA. She stands in front of a showroom and 

opens the app. In the camera standby mode, based on the augmented reality technology, a 

virtual layer is added to the image showing what have been recommended by her friends. 
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She notices Kevin’s recommendation, checks details of the watering can, and finally 

decides to buy it. 

Scenario V: Anne does not have an immediate purchasing demand but she just 

wants to check some great furniture in the market. She uses the search function and then 

touches the furniture image. A list of furniture recommended by friends show up. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  47 

6.2.3 Business Model Canvas 

  While value proposition for professional group remains the same, with new 

functionalities, the business model canvas clearly defines a different value proposition for 

customers with environmental-consciousness (Figure 23). It aims to provide them reliable 

and quick shopping advice. By not compromising the fairness of the reviews, it uses two 

strategies to generate modest income: for free users, they will see advertisements but 

those ads are not related to the recommended products in this app; for users paying for a 

membership fee, the advertisement will be removed and premium services will be 

provided.  

 

 

 

  

Figure 23: Business Canvas  
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6.2.4 Wireframing  

Wireframing is a design technique in user experience design to develop rapid 

ideas. It is a page schematic that represents the information architecture and page layout 

of the app (Brown 2011). Firstly, the app was created as rough sketches on low-fidelity 

paper prototyping showing the interface design. Then it was further developed in a 

computer. It is an exploration process for a final design solution and the aim is to get 

feedback for future improvement. The sample paper prototyping and wireframing models 

are shown below (Figure 24 & 25).  
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Figure 24: Hand-drawing Wireframing 
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Figure 25: Computer-generated Wireframing 
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6.2.5 Simulated Prototype 

 A prototype was simulated in Powerpoint (Appendix I). It is not a full-fledged 

prototype, but does incorporate a few hyperlinks. The prototype was used by potential 

users as a demo and to gather feedback on how to improve the usability and functionality. 

Sample screenshots of the simulated app are shown below (Figure 26). 

 

Figure 26: Sample Screens of the Simulated Prototype 
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6.2.6 The User Study  

 The user study was divided into five small sessions. Participants were informed of 

the task and/or scenario of using this app for that session. The researcher observed the 

operations and took notes of any breakdowns during the process. The researcher clarified 

issues when users were confused or misinterpreted instructions during the think-aloud 

process and documented the problems they encountered. After each small session, 

participants were asked for improvement suggestions for the app. At the end of the user 

study, they were asked several questions based on a semi-structured interview protocol 

regarding the overall quality of the app design (Figure 27).  

 

 

 

 

Figure 27: User Study Sample Image 
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 A detailed description of the user study in each session is as follows:  

Session I. Task: suppose you are June Ryan. Check your liked list and the 

information of “Replenish Bottle” that was previously added to your liked list. Check the 

discount information, assume that you bought it, and write a review. User study process: 

participants are to think-aloud while operating the app on the researcher’s computer. 

Follow-up interview questions for usability specialists: are there any usability problems 

you found in this part? Do you have any suggestions to improve the usability? Follow-up 

question for the potential users: is there anything you suggest to improve in this part?   

Session II. Scenario: imagine you are at home and would like to get shopping 

recommendations on fridges, use the snap feature of the app to find your friends’ and 

experts’ recommendations. Process: participants are to think-aloud while operating the 

simulated app on the researcher’s computer. Follow-up question usability specialists: 

what are the major usability problems in this part? Follow-up questions for the potential 

users group: is this function useful? Could that be improved? If a fridge is recommended, 

will that have an influence on your purchasing decision? 

Session III. Scenario: imagine you are in IKEA. Use the guidance feature, and 

learn what friends and experts have recommended. By starting this function, your mobile 

phone will open the camera in the standby mode and the recommended product will be 

indicated by a translucent overlay on the live image. Process: participants are to think-

aloud while operating the simulated app. The follow-up questions are the same as 

scenario II.  
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Session IV. Task: Use the friend feature and add Jason to your friend list through 

Facebook contact. Process: participants are to think-aloud while operating the simulated 

app. Follow-up questions for usability specialists: are there major usability problems in 

the process for adding a friend? Are there any others easier ways to find a friend from the 

Internet? Follow-up questions for potential users: would you like to add friends from 

your existing social-networking account? Do you like the way to categorize the person 

you add as a friend, acquaintance or stranger? How do you want to improve this part? 

Session V. Task: using the search feature, search for a product under the Home 

Appliance category. Process: participants are to think-aloud while operating the 

simulated app.  Follow-up questions for usability specialists: are there major usability 

problems in this part? Do you think other searching methods are more effective? Follow-

up questions for potential users: how do you compare the functionality of the search 

function and other searching methods in this app? Which one do you prefer? 

Final interview questions: How do you suggest improving the design of this app? 

To what extent do you think the app is beneficial for the encouragement of sustainable 

purchasing decisions?  Would you like to be a potential user if it becomes available in the 

market? If there are two options: one is to use it for free with advertisements, and the 

other is to pay for a membership fee but part of the profit will be used for the 

development of a sustainable curriculum in an elementary school, what is your 

preference? What is your age? What’s your year and area of study? And how often do 

you use apps? 
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6.2.7 Field Notes 

After each user study, aggregated findings were documented as field notes 

(Appendix II).  

6.2.8 User Study Conclusions 

Firstly, the user study validated the proposed ideas. According to the responses of 

final interview questions, 88% (15) of participants clearly indicated that they would like 

to use the app when it becomes available. Based on this result, it is concluded that the 

proposed app idea has the potential to encourage sustainable purchasing decisions. 

Secondly, although participants value the powers of people’s influence, they 

devalue the influence of their real friends in social networks. Friends’ endorsement can 

influence their decision-making, but that is not a governing factor, because friends may 

have different personal preferences of their favorite products. They would like to see 

objective measures in addition to subjective reviews. Reviewers who wrote high-quality 

reviews can also be trustworthy and can have greater influence on purchasing decisions 

than personal friends. Therefore, it is concluded that a rating system for the quality of 

review should be incorporated. 

Thirdly, opportunities exist for obtaining revenues from the app along with a 

more detailed business plan. According to interview responses, 27% (4) of the 

participants would like to pay a fee, and 2 more participants might prefer to pay that fee 

after using the app for a while. Compared with the survey results, this is a much higher 

rate. It is concluded that this revenue stream is reasonable. However, a step-by-step 

profit-generation process is needed. 
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Fourth, during the user study process, both usability specialists and potential users 

made suggestions on functionality and usability of the app. The suggestions have been 

coded by thematic analysis and summarized in the following graph (Figure 28). In this 

figure, the codes in blue were prime codes that were synthesized from the detailed codes. 

They are the most important aspects that need to be improved in the next phase. 

 

 

 

 

Figure 28: Summary of Suggestions From the User Study 
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6.3 Final Concept 

6.3.1 Improved Scenarios 

 Based on the user study, it is clear that there are three situations for a user to 

check product reviews: (1) the user has no immediate need for purchasing a product, and 

just needs some random suggestions and information about the current availability in the 

market. (2) The user has a need for a specific product because the current product is worn 

out and needs to be replaced. (3) The user is at a store and needs immediate shopping 

advice on a specific product(s). The improved app should accommodate the three 

situations. For the functions that relate to the first situation, it could appeal to a number of 

free users. For the functions that relate to situation 2 and 3, it could appeal to a proportion 

of paid users in the long run since they could really get useful information about the 

product and discounted price. Slightly modified scenarios are as follows. 

 Scenario I: Kevin was an early adaptor of the app and he has purchased several 

sustainable products. He wrote reviews for a fridge and a watering can and saved them in 

this app. He has written 10 reviews for sustainable products so the membership fee has 

been waived. He set his privacy settings as visible to everyone using this app. 

Scenario II: Anne saw a message on Facebook updated status saying “your friend 

Kevin has written a review of the Replenish Bottle that is made from sustainable 

materials. Do you want to learn more about it? Join SustainaBuy!” She clicked the link to 

register and added Kevin as a “SustainaBuy friend” because she felt that Kevin’s review 

is useful and reliable. 
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Scenario III: Anne’s fridge is too old and noisy and she would like to see what 

products are available that save electricity. She opened the app on her smartphone and 

snapped a picture of the fridge. The app cannot recognize the product at first and asked 

her if she wants to snap it again or scan a bar code. She selected to snap it again and the 

system recognized it as a fridge. Then it listed a number of fridges and the amount of 

energy consumed for a year of each fridge in a scale. “The Save Food” fridge was at the 

top of the list because her “SustainaBuy friend” Kevin recommended it. Also the images 

of other acquaintance were also shown. A total of 11 people recommended it. She 

checked Kevin’s review, rated his review, read the product details in narrative 

descriptions, claimed the special offer and decided to buy it by directing the app to the 

online shopping store. After buying it, she wrote a review for the fridge. She made this 

review only visible to her “SustainaBuy friend.” 

Scenario IV: Anne was shopping at IKEA. She stood in a show room on the 

second floor, opened the app, touched the Guide function. Based on the augmented 

reality technology, a layer was added to the image showing which product was 

recommended by her friends. She noticed Kevin’s recommendation of a watering can. 

The life span of the product was depicted on a scale. She also wanted to see what 

products were recommended by her “SustainaBuy friends”. On the second floor of IKEA, 

she touched the map on the corner of the screen and it showed a larger map with product 

recommendations. A turn-by-turn direction navigated her to the location of her interested 

product..  

Scenario V: On the main page, she received updates about her “SustainaBuy 

friends” activities. She used the Search function to searching for Kevin’s activity. She 
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received the information that Kevin recommended a new home management system that 

automatically turn off the heating after leaving home. 
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6.3.2 Final Simulated Prototype 

 An improved prototype was simulated in Powerpoint (Appendix III). It was based 

on the simulated prototype in phase II and incorporated the suggestions from the user 

study. The flow of the app is based the scenarios. Sample screenshots of the simulated 

app are shown below (Figure 29). 

 

    

Figure 29: Sample Screens of The Final Prototype 
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6.3.3 Business Plan 

Elevator Pitch:  

SustainaBuy is a mobile app that was designed, developed, and validated by a 

graduate student from Virginia Tech and is based on a prospective interaction design 

studio. This app specializes in providing sustainable shopping advice for customers 

through objective measures and subjective reviews. It combines leading technologies 

with social networking so that users can conveniently scan a picture of a product or an 

environment, and then check comprehensive and reliable product information related to 

that picture. Getting shopping reviews has never been so easy. Multiple stakeholders can 

realize benefits from the app: customers can access reliable reviews, providers can realize 

profits, and society can move towards sustainability. According to a user study, 88% of 

the participants would like to use it. Over the next 12 months, we plan to popularize the 

first prototype in the market, attracting 25K users. Over the next 5 years, we are looking 

to expand by capturing 680K paid users and 1.7M free users. We are seeking a $407K 

start-up investment to fund our process.  

Mission Statement: 

SustainaBuy is an open-source mobile application that encourages its users to 

make sustainable purchases. It provides shopping ideas and guidance whenever you need 

help in making a decision. 

Product Opportunity Gap:  

There are a series of deficiencies with current practices of design for sustainability. 

Firstly, sustainability has been a societal gap. A social enterprise that adopts the mission 
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of sustainability and generates modest revenues by its own is more effective than non-

profit organizations. Secondly, sustainable designers put more emphasis on invention but 

less on commercialization. Companies need economic success, so product demand needs 

to be encouraged. Thirdly, customers do not always know what they really want. They 

need reliable shopping advice to make decisions on sustainable purchasing and avoid 

risks. Although many shopping advice applications are available in the market, few of 

them have focused on the user experience and integrate persuasive technologies. Users 

prefer to get the information quickly and easily. 

Market Size 

 According to the Mintel International’s report in 2010, currently 9% of the 

customers were super greens who always purchase sustainable products. A total of 84% 

of the customers regularly or occasionally purchase sustainable products. These results 

are consistent with the survey in this research. This app is targeted to super greens as the 

early adaptors to help popularize it. But more importantly, the focus is to encourage the 

84% customers to become super greens.  

According to the comScore, there are 106 million smart phone users in the US as 

of March 2012. According to the research of Green Seal and EnviroMedia Social 

Marketing in 2009, 36% of the customers need shopping advice prior to a decision. Based 

on the survey results, we estimate at least 38 million of them are in need of a good 

shopping advice app. 
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Product 

  SustainaBuy provides three methods to search a product, a mechanism to 

prioritize products that was recommended by reliable people, and objective measures and 

subjective reviews to help users make a more informed decision (Figure 30). 

 

 Figure 30: The System Map 
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Customer Profile 

  The app differentiates customers into early users and later users. Early users are 

the objective of the app in the first two years, and later users are the objective when the 

app has been popularized. A description of the customers’ profile is as follows (Figure 

31). 

 

Figure 31: Customer Profile 

Value Proposition 

 Since this app has multiple-segmentation of customers as well as stakeholders, it 

should deliver unique value to each group. A description of the value proposition by 

segments is as follows (Figure 32). 
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Figure 32: Value Proposition 
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Competitive Advantages 

SustainaBuy is a reliable and quick shopping advice app. By describing the 

products in a narrative way, users do not need to read long commercial reviews. It also 

encourages sustainability and shapes the corporate image by contributing 5% of the 

profits to the development of a sustainable curriculum in elementary schools. It provides 

users with discounted offers to offset the high price. Also, it utilizes emotional 

interventions to encourage sustainable purchasing. In comparison with other competitive 

products in the market, a Value Opportunity Analysis was provided (Figure 33). From the 

graph, SustainaBuy occupies the upper right quadrant of the positioning map below.  

 

 

 

 

 

Figure 33: A Value Opportunity Analysis 
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Revenue Model 

 Two sources of revenue are identified for this app. Firstly, paid users are charged 

a membership fee of $15 a year. The pricing is in reference of the Consumer Reports and 

Angie’s List revenue model. Paid customers will be provided the premium service and 

the most competitive discounts. This will likely be a small portion of the SustainaBuy 

users because most survey participants expressed their preference to use it for free.  

Secondly, for a larger number of free users, their version of the app will be 

accompanied by a moderate amount of advertising. The content of the ads would be 

based on the location of the user if they choose to share their location. Ads will be clearly 

labeled and users will be notified that advertising messages have no relationship with or 

influence of the reviews, ratings and shopping suggestions. The app will charge 

advertisers based on the price of $0.12 per user’s click. This cost is based on Amazon’s 

pricing model. 

Management Team 

CEO, Designer:  Yushi Yang 

Duties: General management, product opportunity identification and development 

To be hired: 

Software Engineer: 2 

Duties: Programming and prototyping 

Marketing: 1 
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Duties: Customer relationship, Company and Ad Partner relationship 

General Administration: 1 

Duties: Tax, account, reception 

Going to Market 

A five-year plan is proposed for the development of this app (Figure 34).  

 

 

 

 

Figure 34: A five-year plan 
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Exit Strategy 

By the year 2018, the company will have earned a good reputation and 

recognition by successfully promoting educational programs in sustainability. Meanwhile, 

it will earn a significant profit. At that time, the enterprise will have several exit strategies 

to choose from:   

1. Develop extensions of the mobile application that can be sold. 

2. Sell to Apple as an integrated IPhone App. 

3. Sell to environmental organization(s) such as the Sierra Club. 
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7 Conclusions 

 The app design and business plan is a response to the three research questions. 

Based on a design framework and toolbox of interaction design, it proposes a step-by-

step process of information design that encourages sustainable purchasing. It started with 

the creation of user profiles, to concept generation, to paper prototyping and wireframe 

model, and finally to the simulated prototype. In this process, the researcher used various 

evaluation methods, such as surveys, interviews and usability evaluations, to verify the 

validity of the ideas and make continuous improvement.  

 The survey and user study results verified the hypothesis that people could be 

influenced by hot triggers, such as a promotional offer or someone’s suggestion, when 

making a purchasing decision. However, the power of a personal friend’s influence on 

purchasing cannot be exaggerated. Therefore, the app offers not only subjective reviews, 

but also comprehensive information about products, including some objective measures 

such as price, duration, and user ratings. These components were incorporated into the 

design to better satisfy customers’ needs. Also, the excellent user experience is another 

important stimulation of using an app after being suggested by the user study.  

 It would be challenging to realize profits from a mobile app, since most of the 

users would prefer to use this app for free. However, it is important for a start-up 

company to secure a modest revenue stream to further promote sustainability since that is 

a major obstacle for this kind of endeavor. The researcher created a business plan by 

differentiating the customer segmentation. Users who pay a subscription fee will be 

provided premium services and they will not receive advertisements. Pay-per-click 
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advertisement will be provided for free users. Through these revenue streams and a good 

corporate image, modest profits could be achieved. 

 Although the user study provides viability of the app design, issues may exist in 

the business launch. First, all the participants of the user study are students or faculty 

members at Virginia Tech. This indicates that the results of the potential success can be 

biased due to the undiversified demographics. To be more reliable, the evaluation process 

of the app should be continued throughout the development phase and be expanded to a 

larger sample size of the intended users to secure a more reliable validation. 

 Second, both the app design and the business plan depict the optimal outcome. 

However, when the business is launched, they are to be inevitably compromised, either 

by the lack of technological support or the volatile market. Therefore, further 

development of the app should follow an agile process—to iteratively encourage the 

flexibility of changes. The value proposition should remain the same, but it is necessary 

to change details of the design or business strategies based on feedback of a pilot 

business launch.  

 Third, to provide users with the competitive offers, it is necessary that the 

business build good relationships with cooperative merchants. However, in this research, 

no study has been conducted to understand merchants’ willingness for this cooperation. 

This indicates that, currently, the founder of this business has no idea regarding the 

quality of offers. As this is a competitive advantage of this app, a survey is necessary to 

understand the merchants’ perspectives on the app before the business launch. It is also 

needed to deliberate how to use the 5% profits. While the development of sustainable 



 

  73 

curriculum is meaningful, there might be a pathway for the money that could appeal to 

more customers and help establish a better corporate image.    

In conclusion, “SustainaBuy” utilizes an interaction design approach to address 

the resistance to purchasing sustainable products. If all the issues can be addressed before 

its official launch, we are confident that users can receive useful shopping advice, the 

society can move towards sustainability, and businesses can get a better chance of 

success based on the efficient supply-and-demand circulation encouraged by this app. 
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Image Credits 

All images are by the author unless noted otherwise. 

“For all photographs and images contained in the ETD have been evaluated, according to the four 

‘fair use factors’ for copyrighted materials and deemed to be fair” 

Figure 2: Arc Chair by Tom Raffield, http://www.tomraffield.com/shop/furniture/arc-chair/, 

accessed Jan 18, 2013 

Figure 3: Cyclus Bags, http://www.cyclus.com.co/magento/other-countries/countries/bags.html, 

accessed Jan 18, 2013 

Figure 4: Prius, http://www.toyota.com/prius-family/, accessed Jan 18, 2013 

Pictures in Simulated Prototype: 

Front Image, http://www.treehugger.com/kitchen-design/saving-food-fridge-it-will-taste-better-

may-even-last-longer-and-reduce-your-energy-bills.html, accessed Nov. 18, 2012 

Replenish Bottle, http://www.myreplenish.com/, accessed Jan 19, 2013 

The Save Food Fridge, Jihyun Ryou, http://www.treehugger.com/kitchen-design/saving-food-

fridge-it-will-taste-better-may-even-last-longer-and-reduce-your-energy-bills.html, accessed Jan. 

3, 2013 

IKEA Layout and Water Can, www.ikea.com, accessed Dec. 14, 2012 

Other sustainable products in the app, http://www.guardian.co.uk/sustainable-

business/gallery/sustainable-product-design-in-pictures, accessed Dec. 15, 2012  

And Reis, D.   Wiedemann, J. (2010 . Product Design in the Sustainable Era. K ln: Taschen. 
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Appendices 

A. Simulated Prototype for User Study (In Powerpoint) 
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B. User study field notes 

Usability specialist group 

Participant 1. Duration: 43 minutes. Location: Participant’s office. 

The participant has been an instructor in the area of usability engineering and has 

considerable experience in evaluating the app. She tested the app and provided comments 

on each picture in the app. She thought the app is a great idea for persuading people to 

make sustainable purchases and the real effect may depend on the individual. Some 

people are more easily persuaded and some may not ever be. She might be a user of this 

app by paying a small membership fee in order to avoid advertisements. 

Clarity of the app needs to be further improved. When she operated the app, there 

was some confusion. Some of the problems related to the word choice. For example, on 

the profile page, it is not clear if that is the person who operates the app. And with a 

“unbiased review” button label, it may diminish the impact by implying that “the friend’s 

review is biased.” Also, some of the highlighted colors are confusing.  

The interface design needs more clarity as well. It may be better to divide the 

product’s information and the customer’s review into two parts. By clicking the product 

image, product details should appear; by clicking on the image of person, the reviews 

should appear.  Also, it’s better to have some hierarchical order for the lists. Some 

important details may be highlighted using smaller pictures with dots. 

Also, regarding the “search” function, there should be a “recent search” and a 

“popular search” option. By seeing other’s recent purchases, it may encourage users to 
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more seriously consider a purchase. Also, it is better to give reviewers some key word 

choices, so that they could simply pick some words from the list. There could be a bar or 

likert scale asking how much this friend influences you for making a purchasing decision. 

Also, users could make new friends based on similar purchasing history, and 

communicate the using experiences. 
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Participant 2. Duration: 47 minutes. Location: Researcher’s office 

The participant has taken the Usability Engineering class and has considerable 

experience in evaluation techniques. He tested the app and offered comments on each 

page. He liked the color scheme and large pictures of the app. He also liked the narrative 

description of the details of a product. But he emphasized that he was the type of person 

to be persuaded by others and he will probably not use it because he believes more in the 

objective measurements of a product. 

For usability, he mentioned there was confusion after snapping a picture. What he 

expected was specifications of the snapped product, rather than a list of recommended 

products. Also, the list of products should be better organized, because he would like to 

make some comparisons based on the objective measures, such as price, performance, 

longevity, and ratings. He desired more general information about a product on the 

product list page. Also, at the starting point of the usage, people may not have friends, but 

the app should still show some recommendations. Some of the graphs and fonts should be 

bigger and the editable area should be clearer with a title and a distinct box. The name of 

the external review website link should be changed. A scroll down list makes more sense 

on some pages. 

Also, he had some confusion about what the functions of “snap”, “guidance” and 

“friend” do. It could be better displayed through well-designed information architecture. 

There are basically three methods to receive shopping recommendations: snap, guidance 

and search. But “friends” seems not a related function. So he suggested removing the 

“friends” as a major function, because after the user added enough people, there is no 
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need to do that anymore. The affiliation information on the friend page may not be useful 

because no strangers would appear on a person’s Facebook account. He suggested adding 

a function to see the realtime updates of your friends’ review. This function might be 

helpful for people who just wanted to know the availability of sustainable products in the 

market. 
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Participant 3. Duration: 32 minutes. Location: Participant’s Lab 

The participant has taken usability engineering and had research experience in 

evaluating an app. He tested the app and offered comments. He thought the app is great 

and he would like to use it to get shopping advice. He did not make it clear if he would 

like to pay it, but he mentioned the possibility to use it for free. He likes the turn-by-turn 

guidance function.  

The major usability problems he found is that there is no home button that directs 

the user back the main page. Also, he had concerns that if images could be displayed on 

the screen when multiple friends recommend one product. Also, the search bar should be 

on top of the screen. Some labels should have a better name to describe the exact function. 

The button for redeeming coupons should link the user to that product, rather than a 

company’s webpage. 

For functionality, he suggested a “comparison” feature on the list of products, 

especially showing the anticipated life of the product. It would be helpful to show the 

user’s progress towards sustainability, such as “how much water has been saved.”  
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Participant 4. Duration: 21 minutes. Location: Participant’s Lab. 

The participant is a faculty whose academic interest is usability engineering. He 

tested the app and offered comments. He thought the concept is interesting but he will not 

use it. The reason is that when he makes a purchasing decision, sustainable features are 

less important than the price or the durability. A friend’s review could be a consideration 

for the decision, but that is just a confirmation that he has made a right decision. What he 

desires is an app with more objective reviews, measurements and comparisons, especially 

for a major purchase, such as a refrigerator.  

For usability, the major problem is the “like” button on the friend’s review page. 

By clicking “like” button, he thought it was indicating that he likes the review rather than 

the product. Also, there should be a reminding system for a user to write a review after 

purchasing a product. 
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Participant 5. Duration: 18 minutes. Location: Researcher’s Lab 

The participant is a graduate student and has taken the course Usability 

Engineering. She likes the picture of the product and the function of guidance. She would 

like to use it when it becomes available, but she will not pay for it. She suggested 

additional functionalities, such as the categorization of product lists, a display of the 

number of reviews for a product and a list of different places to buy a product.  Also she 

mentioned that a bar code might be a good way for fast and efficient product search.  

For usability, she found the “about” button is confusing. Also, there should be a 

“home” button that navigates the user to the main page. She suggested changing some 

words, such as “my lists” instead of “my list” and “be your list of friend” instead of “find 

friends”. 
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Potential User Group 

Participant 6. Duration: 18 minutes. Location: Newman Library 4th floor. 

 The participant was recruited by the Graduate School’s listserv and was contacted 

through email. She did not have too much experience in using an app, but she liked the 

app so much. She was impressed by the feature of “snap” because it is a very convenient 

way to get the product suggestions. She would like to use it, and she would be 

particularly interested in it if the app could provide product information on cosmetics or 

facial moisturizing. She would like to support the sustainable endeavors by paying for a 

membership fee.  

 For functionality, she suggested that there should be a mechanism for controlling 

the privacy of shared information. She may not want to share her purchasing information 

with someone, and the system should be able to prevent that person from seeing it.  

 For usability, she mentioned some word problems. For example, instead of the 

“unbiased review”, it would be better to use “commercial reviews”. 
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Participant 7. Duration: 36 minutes. Location: The researcher’s office. 

 The participant was recruited by the Graduate School’s listserv and contacted 

through email. She does not own a smartphone, but she would like to use this app for free. 

It depends on how useful the reviews are in this platform. She liked the coupons provided 

by this app and the simple interface. She thought the app is fairly intuitive to use. 

 For functionality, she indicated in “my review”, users should be able to use stars 

to rate a product. There should also be a backup method to recognize a product when it 

keeps making mistakes. The “search” function could have two mechanisms: one is the 

general search engine, like Google; and the other is “SustainaBuy” search, to filter a long 

list of products. Also, she suggested recommending the places to buy sustainable 

products, such as local farms that sell organic food. To popularize the app, it could be 

linked with Facebook account. For privacy issues, users should be able to know how 

much information has been shared with others. Users should be able to evaluate others’ 

reviews. 

 For usability, she indicated some product images are not clear enough because 

there are too many words on top of the picture.  
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Participant 8. Duration: 18 min. Location: the researcher’s office. 

The participant is a junior student and was recruited through an undergraduate 

course listserv. He tested the app and provided comments. He liked it and would like to 

use it when it becomes available. He thought it could charge a fee for users who needs 

detailed information of a product.  

The major usability problem he found is the “like” function. He was not sure if 

that is for the comment or the product. Also, for the “add friends” function, he was 

confused by the label. An explanation, such as “add friends from your Facebook account”, 

might be helpful. Also, some words in grey colors are difficult to read.  

For functionality, he suggested more ratings for products. One could be the 

overall rating from all the customers and the other could be the rating only from your 

friend. Also the ratings should appear on the products’ list. There might be problems to 

show multiple pictures in a mobile phone screen for “guide” function. Also, it is 

important to ensure reviews are really from people who bought this item. A GPS-based 

check-in function would be helpful. 
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Participant 9. Duration: 21 min. Location: the researcher’s office 

The participant is a junior student and was recruited through an undergraduate 

course listserve. He liked the “snap” function and the user-friendly interface. He would 

like to use it for free. He suggested the advertisement could be integrated based on the 

user’s location. 

For functionality, he suggested to incorporate quotes from the professional review 

websites.  

For usability, he preferred a larger picture of the product, so that he could see the 

product from different perspectives.  
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Participant 10. Duration: 18 min. Location: the researcher’s office 

The participant is a senior student and he is taking a course in the Industrial and 

Systems Engineering program. By participating a research, he fulfilled a requirement of 

the course to participate in a research project. He liked the interface and the color scheme. 

He thought the app is intuitive and self-explained. The function is also good. He would 

like to use it and would like to pay for this app at a rate of $1.99. He would be more 

interested in this app if it could provide more offers.  

For functionality, he questioned whether the technology is reliable and if there are 

errors in recognizing a product. He suggested that it could have a function to compare 

similar products. Also, he mentioned that friends might not have similar interests and 

tastes, although he trusts his friends most. An unfamiliar person who wrote good reviews 

on his interested products may also be trustworthy.. 
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Participant 11. Duration: 18 min. Location: the researcher’s office. 

The participant is a graduate student and was recruited by the researcher’s 

invitation. He would like to use it to see the availability of sustainable products, so he 

liked the “snap” function most. He liked the interface design. He would like to use it for 

free.  

For functionality, he suggested that products should be categorized based on the 

different sustainable features, such as energy consumption or sustainable material 

utilization. Also, he devalues friends’ influences on purchasing decision-making. To 

ensure the reviews from real users, a series questions could be integrated, such as “where 

did you buy it?” “How much did you spend on it?” and “How long did you own that 

product?” 

For usability, some words and contents are unclear.  
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Participant 12. Duration: 22 min. Location: the researcher’s office 

The participant was recruited by invitation. He would like to use it for free at the 

beginning, and then pay for it for upgrades. He thought the idea of the app is really good. 

For functionality, he would like to see friends’ searches as well as recent searches. 

He suggested using the word of “specials” instead of “offers”. Before linking to the 

professional review website, there should be a confirmation page. 

For usability, he suggested that the font size of the titles should be larger. Also he 

did not like the dark buttons at the bottom of the app. There should be more explanations 

on buttons to give the users a better idea of the meaning. 
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Participant 13. Duration: 25 min. Location: the researcher’s office 

The participant is a graduate student and was recruited through the graduate 

students’ listserv in the Industrial and Systems Engineering department. He thought it is a 

user-friendly app and he would like to use it for free when become available. He would 

be more interested in this if it incorporates more e-commerce components so that he 

could make purchases directly through this app. He thought it might be difficult to use it 

at the beginning because a person does not have so many friends in this app. 

For usability, the contrast of color is not strong. Also, a full view of the product 

cannot be obtained.  
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Participant 14. Duration: 13 min. Location: the researcher’s office 

The participant is a graduate student and was recruited through the graduate 

students’ listserv in the Industrial and Systems Engineering department. He liked the idea 

of this app and he would like to use it for free.  

For functionality, he recommended that in addition to friendship, another way to 

build relationships in this app is based expertise. It could be determined how useful the 

user’s previous reviews were. Professional reviews should be integrated in this app. For 

the “guidance” function, he suggested to integrate a map into this app so that the user 

could get an entire picture of the store and the locations of recommended products. Based 

on the user’s choice, it should be able to navigate the user to a selected product through a 

turn-by-turn guidance. 
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Participant 15. Duration: 24 min. Location: the researcher’s office. 

The participant is a graduate student and was recruited through the graduate 

students’ listserv in the Industrial and Systems Engineering department. He thought it is a 

novel app with advanced technology. He would like to use it for free. 

For functionality, he recommended a reminder system for writing a review. He 

suggested it could include more specific information of a product, since the purchasing 

decision may not solely depends on friends’ recommendation. Experts’ reviews may also 

helpful. 

For usability, he mentioned that some pages were too crowded. Smaller images of 

users could be used.  
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Participant 16. Duration: 33 min. Location: the researcher’s lab 

The participant is a senior student and he is taking a course in the Industrial and 

Systems Engineering program. By participating in this research, he fulfilled a 

requirement of the course to participate in a research project. He thought the guidance 

function is a great idea. He would like to use it for free when it becomes available, but he 

was unsure how often he will use this app purposefully to search for a sustainable product. 

For functionality, he suggested to incorporate a way to print a coupon’s bar code. 

Also, he is more interested in the manufacturing information of a product. He suggested 

to show an overall rating of the product as well as reviews. A comparison feature would 

be useful. It could have a “match” function to pair the user with strangers. The “match” 

could be based on similar purchasing history or interests. If the user liked a person’s 

review three times, this person becomes this user’s trustworthy reviewer so that his/her 

review can be prioritized. It would be better to provide more information about locations 

to purchase a recommended product.  
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Participant 17. Duration: 22 min. Location: the researcher’s office 

The participant is a graduate student and he is taking a course in the Industrial and 

Systems Engineering program. By participating in this research, he fulfilled a 

requirement of the course to participate in a research project. He would like to use this 

app for free, but he might donate money to this app.  

For functionality, there should be a rating system for the reviews. Also, he would 

like to see more reviews instead of a friend’s review. The reviews could be written by a 

number of strangers so that the user could get a comprehensive understanding of the 

product. Quantitative information and comparison features would also be useful. The 

price information should be displayed in the product list page. It could be embedded in 

Facebook at the initial phase for popularization. 

For usability, the editing box was not showing as editable. Also, some color use is 

not appropriate and the arrangement of some buttons is too crowd. 

 

 

 

 

 

 

 



 

  99 

C. Final simulated app (in Powerpoint)  

 

 

 


