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Abstract: Limited progress toward the Sustainable Development Goals (SDGs) has intensified 

environmental concerns in recent years. Consequently, this reinforces the need for AI-enabled 

entrepreneurship, where innovations in sustainability occur at the grassroots level. This study 

proposes and examines the feasibility of an AI-enabled online food inventory mobile application 

designed to reduce household food waste in China, which is currently a major contributor to global 

food waste. We named this project ‘SavePantry.’ This paper analyzes the business concept, market 

opportunity, entry barriers, competitive landscape, service design, revenue model, operations, risks, 

and financial projections. The findings indicate that despite barriers related to AI development 

costs, data privacy, platform dependence, user adoption, and regulatory compliance, 

implementation is strategically viable because of China’s large digitally engaged consumer base, 

government support for food waste reduction and AI adoption, and limited domestic competition 

in AI-enabled household food waste management. 

Keywords: Food Waste, AI Application, Sustainability, Sustainable Development Goals (SDGs), 
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1.0  Introduction 

With the impact of the ‘Anthropocene’ (Crutzen, 2006) bringing the Earth to the brink 

of environmental decay, it is crucial for humanity to join forces to deter its detrimental 

effects. In this context, a fundamental step was initiated by the United Nations through 

the establishment of the Sustainable Development Goals (SDGs). Food waste and its 

ecological consequences are one of the world’s global crises, accounting for up to 26% of 

global greenhouse gas emissions (Batool et al., 2024) and 24% of landfill contents (Kohli 

et al., 2024). To take action on such an initiative, it is necessary to identify and 

decompartmentalize the main contributors to food waste to introduce innovative 

solutions intended to minimize its environmental impact. As households remain the 

major contributor to food waste and continue to show persistently high levels (UNEP, 

2024), it is logical to address the issue beginning with this demographic. In this regard, 

the development of an AI application, SavePantry, is proposed as an attempt to participate 

in this initiative by offering digital products and services to the public. 
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1.1 Scope & Contribution 

This study contributes to the literature and practice of digital sustainability innovation by proposing SavePantry 

as an AI-enabled food inventory application designed specifically to address household food waste in China. Its 

distinctive contribution lies in combining household food waste reduction, AI-supported inventory tracking, WeChat 

mini-program deployment, gamified user engagement, and a hybrid revenue model into a single, feasibility-oriented 

business model. In doing so, this study extends existing discussions on food waste applications, digital platforms, and 

sustainable consumption by focusing on the feasibility of a household-oriented AI solution in the Chinese market, where 

high digital adoption, policy support for sustainability, and emerging AI governance create conditions for evaluating 

such a proposal. 

The paper proceeds as follows: Section 1.1 adds the conceptual and theoretical framing for the proposal by linking 

household food waste behavior, technology acceptance, gamified engagement, and platform-based value creation. 

Section 2 presents the SavePantry business concept, including its value proposition, AI-enabled functions, distribution 

channels, and alignment with SDGs 12 and 13. Section 3 assesses feasibility through the industry context, regulatory 

environment, entry barriers, competitive landscape, target market, and validation gaps. Section 4 describes the service 

design and implementation timeline. Section 5 explains the business model, revenue logic, key partners, and operational 

workflows. Section 6 evaluates the major risks and mitigation strategies. Section 7 outlines the founding team’s and 

external support needs of the incubator. Section 8 presents the financial plan, the methodological limitations, and the 

research implications. Finally, Section 9 concludes by synthesizing the proposal’s strategic, technological and 

sustainability significance. 

1.2 Conceptual and Theoretical Framing 

This paper benefits from an explicit conceptual framing because SavePantry is not only a digital business proposal, 

but also a behavioral intervention aimed at changing household food-management practices. Household food waste is 

strongly associated with intention, attitudes, perceived behavioral control, moral norms, self-identity, planning 

routines, and practical barriers, which makes the extended Theory of Planned Behavior relevant for understanding why 

consumers may or may not adopt waste reduction behaviors (Ajzen, 1991; Graham-Rowe et al., 2015; Visschers et al., 

2016).  

In this context, SavePantry’s proposed functions—receipt scanning, expiry alerts, personalized meal 

recommendations, freshness guidance, and progress tracking—can be understood as digital mechanisms intended to 

increase perceived behavioral control and reduce the effort required to translate sustainability intentions into household 

routines. The proposal also relies on technology-acceptance theory. Digital adoption is more likely when users perceive 

an application as useful and easy to use, two constructs that are central to the Technology Acceptance Model (Davis, 

1989). In the case of food management, the Theory of Planned Behavior would also serve as foundational for explaining 

change in household practices.  

Therefore, SavePantry’s simplified interface, personalization, and WeChat mini-program distribution should not 

be treated only as design preferences but as adoption mechanisms that respond to perceived usefulness and perceived 

ease of use. Finally, the gamification features of points, badges, leaderboards, quests, and rewards align with the use of 

game design elements in non-game contexts to increase engagement and motivation (Deterding et al., 2011). These 

behavioral, technological, and engagement perspectives collectively justify the conceptual model of this study: AI-

enabled inventory visibility improves household awareness, personalization supports decision-making, gamified 

incentives encourage repeated use, and platform partnerships transform sustainable behavior into a scalable business 

ecosystem. 

2.0 Business Concept 

SavePantry is an AI food inventory application designed to address household food waste as a climate and 

sustainability challenge. As densely populated countries have the highest volume of food waste (Fleck, 2024), and China 

accumulates an average of 93.4 million tons of food waste per year, China was selected as the main operational market. 

Its environmental repercussions reach 2,500 kg CO2-eq. T2 (Kohli et al., 2024), which is equivalent to the annual 

electricity usage of a typical European household. The application supports the Sustainable Development Goals (SDGs), 

particularly SDG 12 on responsible consumption and production, and SDG 13 on climate action. Its core objective is to 

encourage individuals to manage food inventory and grocery spending more mindfully, thereby reducing the 

environmental and economic consequences of household food wastage.  
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As illustrated in Figure 1, SavePantry will primarily support a B2C model, catering mainly to individual consumers 

before expanding toward long-term business partners that may adapt the service into kitchen appliances or retail 

ecosystems. Its value proposition combines AI-enabled technological innovation with sustainability benefits, allowing 

users to contribute directly to reducing food waste impacts while limiting personal financial losses (Liorančas and Chi-

Ching, 2024). 

SavePantry is an AI application that tracks users’ food inventory using photographs of uploaded grocery receipts. 

It notifies users with personalized alerts based on their consumption patterns when a food product is approaching its 

expiration date and provides suggestions for maintaining food freshness for an extended period. Moreover, the 

application offers meal recommendations based on users’ dietary preferences while considering the shelf life of existing 

food products. This platform is a digital service that replaces traditional physical product approaches (Wang, 2021) and 

adds value at each stage of its operations. Platform development and machine learning infrastructure support the 

presentation of processed data through a user-friendly interface (Porter, 1985).  

At this point, the value of the process is transferred to users through application features such as notifications for 

expired food items and personalized meal recommendations based on consumption patterns. During the data-collection 

stage, data take the place of raw materials, using advanced image processing with AI assistance to record the quantity 

of food products in the users’ pantries. Moreover, the data-processing phase adds informational value to the application 

(Porter, 1985), as the AI model can analyze users’ consumption patterns and predict food-item expiration dates (Clark 

et al., 2025), enabling user personalization and efficient inventory management. 

 

Figure 1. Business architecture of SavePantry. 

As an online application, SavePantry’s distribution channels will include app stores such as the Apple App and 

Google Play Stores. However, at launch, the app will be released as a WeChat mini program to reduce distribution costs 

and reach a broad Chinese user base. WeChat has over 902 million users (Montag et al., 2018) and has become a stable 

application for many Chinese phone users who use it for many daily tasks (Iqbal, 2025). This channel can support brand 

awareness and increase the probability of user engagement (Cheng et al., 2019, cited by Duan et al., 2025 – See Figure 

2). AI integration is necessary not only for the industry’s transition from manual tracking to automated and predictive 

food-management systems (Yang et al., 2025) but also for processing substantial volumes of user data, including food 

preferences, nutritional objectives, purchasing history, food labels, and consumption data. These data support meal 

recommendations, spoilage prediction, user personalization, and operational efficiency (Shil, 2024).  
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Figure 2. WeChat as the most popular social media app in China (Osio, 2020). 

3.0 Feasibility Analysis 

3.1 Industry Analysis 

The food waste management application industry has shown a strong compound annual growth rate of 16.8%, 

increasing from $1.2 billion in 2024 to a predicted $5.7 billion by 2034 (Kumar, 2025). As a rapidly growing industry, it 

is supported by increasing research on food waste and the rise of the circular economy (Alcalde-Calonge et al., 2022), 

both of which stimulate major development prospects. The main industry trends include discounted surplus-food apps, 

such as Too-Good-To-Go (BBC UK, n.d.), which sell ‘mystery bags’ containing excess food at a discounted price, and 

the emergence of ‘smart’ refrigerators and ‘smart’ kitchens with real-time food tracking as the market evolves toward 

AI integration and automation.  

In this case, a business opportunity in food waste management was observed, reinforcing the implementation of 

the proposed AI application. In addition, an online application’s life cycle differs from that of a physical product, as app 

life cycles center on development, implementation, and maintenance (Application Lifecycle, 2018) until the app is no 

longer in use, whereas physical products have no alternative but to reach a decline phase. The digital sequence of an 

app’s life cycle further contributes to the company’s cost efficiency objectives. Furthermore, technological innovation 

trends in the industry include the new wave of AI integration into such applications (Singh et al., 2025), replacing 

software algorithms, an initiative that SavePantry will pursue, and IoT inventory systems that monitor food 

perishability. Another point to consider is that with the sustainability industry emerging in China (UNEP, 2024), the 

demand for food waste inventory applications is increasing on the assumption that the service is offered at an affordable 

price and its convenience of use is guaranteed (Clark, 2024). Thus, SavePantry will proceed with the project while 

considering these elements. 

3.2 Government and Regulatory Environment 

Government regulations favor this AI application proposition, as efforts contributing to sustainability and food 

waste reduction are supported by the Chinese government (NPC, 2021), while AI adoption is encouraged through 

flexibility in AI laws (Hu & Au, 2025). The ‘AI plus’ initiative (Liu, 2025) demonstrates that the Chinese government is 

inclined to motivate businesses across sectors to use AI in their operations, leading the economy toward prosperity and 

creating advantageous prospects for SavePantry. Moreover, the implementation of anti-food waste regulations and the 

‘Clean Your Plate’ campaign in 2021 (Feng et al., 2022) established a foundation for greater sustainable entrepreneurial 

efforts. SavePantry will further contribute to the implementation of food waste laws by providing household food waste 

management data and addressing the shortage of sustainability data (Wang et al., 2024).  



INDIRE JDIH: JESS, Peer and Panel Review 5 of 17 
 

INDIRE JDIH: JESS, https://doi.org/10.31355/164 https://indire.net/Journals/JDIH 

With the company’s initiatives aligned with government sustainability objectives, collaboration between the 

government and SavePantry is feasible, as the application is highly receptive to government support through subsidies 

and incentives (Han et al., 2024), which would substantially alleviate the budget constraints. International and domestic 

government laws will be closely monitored to ensure that SavePantry complies with sustainability regulations and 

remains eligible for government subsidies and other opportunities. 

3.3 Entry Barriers and Risk Management 

Despite SavePantry’s integration as a mini program into the super app WeChat, which significantly reduces 

application distribution expenses and marketing spending (Cheng et al., 2020), this strategy creates several entry 

barriers, including controlled visibility and intense competition in the app (Yi et al., 2019). The food waste inventory 

application’s visibility will be limited to WeChat’s recommended mini-program algorithms and the super app’s 

capability to promote built-in applications, reducing the possibility of reaching the general public outside the super 

app. To avoid such implications, the company will proceed with the release of the AI application in the most relevant 

app stores, as previously mentioned, when barrier indicators arise. Moreover, entry barriers include significant initial 

investments in AI development (Onyeaka et al., 2025) and low purchasing intentions for such services (Quested et al., 

2013, as cited in Clark et al., 2025), as they are not viewed as an integral need in people’s everyday lives and are therefore 

perceived as low-value services that may discourage individuals from using the AI application.  

These barriers are closely associated with network-effect implications (Veisdal, 2020), which require the application 

to have a high number of users to be deemed suitable for use. To build brand awareness and overcome such hurdles, 

SavePantry must participate in a strategic marketing plan within its budget, appear as a main sponsor at sustainability 

events, and target a high-income demographic with high educational levels that acknowledge the importance of such 

sustainability endeavors. Attempts to obtain government assistance should be prioritized because of the potential for 

AI applications to be accepted as government projects. 

However, the initial capital investment should be secured through interested investors to avoid relying solely on 

government subsidies. In addition, resource complications in the application’s cloud infrastructure, AI development, 

and training (Faraboschi et al., 2024), particularly in the photo-scanning and user-personalization technologies required 

for SavePantry’s proper operation, as well as time constraints due to the rapid evolution of the industry and short-lived 

trends, can be addressed by obtaining a standard AI model from a third-party vendor. Additional AI training will be 

required to reach optimal quality standards for AI applications. Furthermore, data privacy concerns (Zatsu et al., 2024) 

are major entry barriers, as users are highly sensitive to how their personal data are used. In this case, SavePantry must 

state with absolute clarity which data are obtained from users (Fraccascia & Nastasi, 2023), obtain their consent, and 

offer the choice to remove the personalization feature for individuals who do not wish for some of their personal data 

to be retrieved, thereby granting users the freedom to disclose only the information they deem necessary. 

3.4 Competitor Analysis 

Despite being an emerging market, the sustainability industry has only a few major competitors. In particular, food 

waste management applications such as NoWaste and FoodWise, which have successfully conducted operations on an 

international scale, do not plan to enter the strict Chinese sustainability market in the near future or become direct 

competitors, providing SavePantry with a gap in the domestic market. In addition, FreshKeep is the main competitor 

in the AI application domain, as it operates domestically with approximately 600 active users, a standard that can be 

achieved within the first year of SavePantry’s operations, especially with the platform’s AI integration.  

The current state of competition is uncertain, with high volatility in the industry, as dominant Chinese super apps, 

kitchen appliance companies, or trending discounted surplus-food applications could potentially propose the 

immediate integration of SavePantry’s AI food waste management services into their platforms. These companies not 

only have the financial budgets and technological capabilities to adapt these features in their applications, but they also 

benefit from the preferences of users who already use their apps and have cultivated strong brand loyalty (Mu et al., 

2019). 

3.5 Target Market Demographic  

China’s awareness of and commitment to sustainability are positive indicators that its demographic profile aligns 

with the company’s ideal target market. According to Figure 3 (Source: Statista, 2025), the Chinese demographic 

represents the largest audience in social media use, with 1.18 billion active users, expected to increase to 1.3 billion users 

by 2030. 
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Figure 3. Social media usage in selected countries with China ranking the highest (Source: Statista, 2025). 

Considering these statistics, China is highly technologically proficient (Capital, 2019) in relation to online 

platforms, as it has integrated an app-oriented online ecosystem (Jia et al., 2022) and uses many applications in daily 

life, showing that the country is receptive to an AI application such as SavePantry. Moreover, the AI application’s 

sustainability efforts toward minimizing food waste will be acknowledged, as the country has stated clear sustainability 

goals and demonstrated a strong commitment to achieving carbon neutrality by 2060 (UNEP, 2024). 

3.6 Evidence Base and Validation Gap 

Although the feasibility analysis supports SavePantry’s strategic potential, the proposal remains a conceptual 

business study and should therefore distinguish market feasibility from demonstrated behavioral impact. Prior research 

has shown that theory-informed interventions can reduce household food waste when they address behavioral 

determinants such as attitudes, perceived behavioral control, and household routines (Graham-Rowe et al., 2015; van 

der Werf et al., 2021). However, digital tools require empirical validation because their adoption, sustained engagement, 

and actual waste reduction may differ from stated intentions. Therefore, SavePantry’s next development stage should 

include pilot testing that measures user adoption, frequency of use, retention, perceived usefulness, perceived ease of 

use, and self-reported or observed reductions in avoidable food waste. This validation step would strengthen the 

scientific basis of the proposal while remaining consistent with the paper’s current focus on feasibility and the business 

design. 

4.0 App Design 

SavePantry’s user interface will be designed with simplified, user-friendly elements to prolong user engagement 

with the application (Garett et al., 2016) and relieve users of cognitive overload (Salyha & Sytnyk, 2025). It will include 

usability elements such as high-quality visual icons, interactive multimedia content with a simple visual layout, and 

proper use of white space (Garett et al., 2016), as well as green, white, and orange color schemes associated with 
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sustainability (Leng, 2025), health, and freshness (Nagy & Temesi, 2024). In addition, the adaptability of the AI platform 

across all devices is essential to prevent poor user experience, while accessibility features will be ensured in the AI 

platform to emphasize inclusivity (See Figure 4). 

 

 

 
 

Figure 4. Screen of SavePantry application (AI generated). 

Moreover, based on academic studies on sustainability applications, high user engagement is observed when 

personalization, gamification, and social features are integrated into the application (Haas et al., 2022). This design 

choice should be interpreted as a behavioral-support mechanism rather than a decorative interface feature: gamified 

feedback can make otherwise private and routine food-management behaviors more visible, measurable, and socially 

reinforced, while personalized reminders can reduce the cognitive burden of planning and monitoring household 

inventory (Deterding et al., 2011; Visschers et al., 2016). Therefore, SavePantry will include such functions in its system 

to enhance ease of use.  

More specifically, for social features, a friend leaderboard will be included, where users can tap into their 

competitiveness and enhance their sustainability goals (Hydari et al., 2022). Moreover, a user’s ‘Green Score’ progress 

can be shared with friends, daily streaks can be maintained, and food-saving challenges can collectively motivate users 

to prevent food waste (See Figure 5). SavePantry’s differentiation point is the gamified reward system integrated into 

the application, where users collect points and receive discounts or coupons redeemable in supermarket chains with 

which the company collaborates, such as BetterLife. Some of the gamified elements included in SavePantry are badges 

(Deterding et al., 2011, Hydari et al., 2023), unlocking rewards, and quest achievement (Nwaimo et al., 2024). These 

features strive to provide users with a sense of reward (Dematria Pringgabayu et al., 2025), thereby increasing their 

satisfaction. For this reason, companies constantly enhance the app’s layout by considering user feedback and 

functionality complaints to attain high app-usage sessions (Lazard et al., 2021). 
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Figure 5. Reward system of SavePantry (AI generated). 

The development timeline of the application will be divided into three phases, with an estimated duration of one 

year. The first phase is the development of AI and its application, along with additional in-depth market research on 

the local market. In this stage, AI models such as image processing and Optical Character Recognition (OCR) will be 

used, with AI training conducted on food-item and grocery-receipt databases to refine the accurate detection of product 

characteristics (Zhang et al., 2023). In addition, the user interface was developed with the preferred design features and 

functionalities of the application. Phase two consists of testing, and the third phase is the official launch of SavePantry.  

The second phase includes trials of multiple datasets to examine the validity, safety, and reliability of the data 

provided by the application (Hassan et al., 2023). Trials on food-expiration predictability and user-personalization 

features will also be conducted to assess accuracy. Subsequently, pilot testing and trials under normal conditions will 

be conducted to evaluate the application’s effectiveness and utility in offering users a functional tool for performing 

food sustainability practices (Ketola et al., 2024). Moreover, continuous testing and monitoring of the AI application 

will be conducted to maintain reliability over time through data-retraining sessions and detection of performance 

deterioration (Li, 2025), while also guaranteeing the application’s compliance with established sustainability 

regulations.  

The final phase consists of SavePantry’s official launch on WeChat as a mini program, where users could download 

the application and use its features. Regarding intellectual property considerations, the company’s brand name and 

logo will be trademarked, whereas copyright for the UI design and a patent for the AI model will be considered 

depending on the success of the AI application (Manohar et al., 2025). For this reason, the company will seek legal 

consultation to avoid discrepancies and disputes in IP rights and to safeguard the brand’s success early. The scalability 

of SavePantry is highly dependent on the cultural adaptation of such concepts in individuals’ daily lives, where 

alignment with local consumption habits is essential. Market acceptance is another factor to consider for the 

application’s scalability, as it is closely related to SavePantry’s cultural integration. Finally, cost efficiency is crucial in 

the long term and is a main determinant of the application’s scalability, as cost-intensive overheads can prevent 

SavePantry from optimizing its full potential (Ivanov et al., 2025). 

5.0 Business Model and Operations 

5.1 Revenue Model 

The proposed platform adopts a hybrid monetization strategy by combining subscription revenue with advertising 

revenue, a model widely used by digital platforms because it allows companies to capture value from two sides: users 

who are willing to pay and advertisers who are also willing to pay, while maintaining free accessibility for users who 

only want to use the free version (Veisdal, 2020; Yi et al., 2019). Research on the economics of digital platforms shows 

that hybrid models can increase profitability by using network effects and user heterogeneity, as some users prefer ad-

supported access, whereas others pay to remove ads and access premium services (Shim et al., 2025; Veisdal, 2020). 
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In similar cases, research on revenues from these platform models has emphasized that diversified revenue streams 

can reduce risk while also improving sustainability, especially in digital platform ecosystems, where user growth and 

engagement are critically important for long-term success (Zhang & Hua, 2025; Nwaimo et al., 2024). 

5.2 Subscription Revenue 

For digital platforms, such as applications or programs, subscriptions are a core revenue stream. The subscription 

model provides predictable, recurring revenue, allowing for financial stability and continued support for product 

development. On digital platforms, subscription models are particularly effective when combined with freemium-entry 

strategies, enabling users to experience the service before converting to a paid feature (Chen, 2023; Veisdal, 2020). 

The freemium model usually includes three types of products. The first is the free tier, where basic functionality is 

allowed with limited features and advertisements. The second is the premium tier, which offers personalized and more 

advanced features, an ad-free experience, and enhanced AI capabilities. The third is the family or group tier, which 

offers discounted access to multiple premium users who form a group. 

Studies have shown that freemium models have successfully converted between 2% and 10% of free users into 

paying users, depending on the level of perception and engagement offered by premium features (Stahl et al., 2024; 

Nwaimo et al., 2024). A significant example is the language-learning platform Duolingo, which operates a freemium 

model in which users can access the platform for free with ads or subscribe to premium content. As of 2025, the platform 

had over 10 million premium users, demonstrating the scalability of subscription-driven digital platforms (Nwaimo et 

al., 2024). 

For the proposed platform, the three tiers could be priced as follows: a free version with ads, a premium tier with 

a subscription ranging from $4.99 to $9.99 per month, and a final tier depending on the size of the group subscribing 

together. Assuming an average revenue per paying user (ARPU) of approximately $8 per month and a conversion rate 

of around 6%, subscription revenue becomes an important component of the platform’s financial stability and 

sustainability (Veisdal, 2020). 

5.3 Advertising Revenue 

Advertising is the second tool for generating revenue. In ad-supported digital platforms, revenue can be generated 

by displaying advertisements, sponsoring product placements, and data-driven targeted advertising. Studies on 

platform monetization have shown that advertising remains an important source of income, especially on platforms 

with large user bases, where advertisers pay to reach audiences and gain data insights (Ghosh et al., 2023; Cruz‐

Casarrubias et al., 2020). However, advertising revenue has become increasingly volatile because of market competition 

and declining CPM rates. Research indicates that revenues from digital advertising in some market sectors have 

declined sharply because of the increased supply of content and programmatic competition (PEXT Research, 2024; Cruz‐

Casarrubias et al., 2020). Therefore, the business model purposefully limits reliance on advertising and positions it as 

an additional secondary revenue source rather than the primary source of income. 

5.4 Break-Even Logic and Monetization Assumptions 

The platform’s break-even logic is based on the interaction between user acquisition, conversion from free to 

premium users, average monthly subscription revenue, and secondary advertising revenue (Veisdal, 2020). To avoid 

repetition, the detailed break-even calculation and five-year revenue projection are presented in Section 8, while this 

section clarifies the business-model logic: subscription revenue provides recurring income, advertising adds secondary 

monetization, and platform scalability depends on maintaining user engagement while keeping marginal service costs 

below revenue growth. 

5.4.1 Five-Year Growth Projection 

As mentioned earlier, the five-year growth projection is retained as a financial-planning assumption and is 

discussed in greater detail in Section 8. Its logic depends on gradual user acquisition, improved conversion rates, 

expanded advertising partnerships, personalized AI-driven features, strategic retailer partnerships, and the eventual 

expansion into similar markets (Nwaimo et al., 2024). 

5.4.2 Cost Structure 

The cost structure of the platform is divided into fixed and variable costs, reflecting the operating costs required 

for the digital platform. 
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Fixed Costs: Fixed costs remain relatively constant and stable regardless of changes in the number of users. These fixed 

costs include software development, AI infrastructure, cloud hosting, salaries for core staff, and legal and regulatory 

compliance costs. Artificial intelligence infrastructure constitutes the largest share of overall fixed costs, particularly on 

platforms that rely on machine learning models, computer vision systems, and data analytics pipelines. Research on 

AI-powered mobile applications emphasizes the importance of a strong computing infrastructure and data system 

management to support advanced machine learning capabilities (Li et al., 2022; Faraboschi et al., 2024). 

Variable Costs: Variable costs fluctuate with changes in the number of users and the platform’s activity levels. These 

costs include cloud processing, customer support services, marketing campaigns, and payment processing fees. 

Although these costs increase with user growth, they tend to grow more slowly than revenues, enabling significant 

scalability (Shil et al., 2024). 

5.4.3 Key Partners and Resources 

Government Support: Strategic partnerships are important for the platform’s growth and value creation. One potential 

partner for the platform is the government. Government support can play an essential role in the early stages of a 

platform’s development. Many countries provide innovation grants, tax incentives for startups, and funds for the digital 

transformation. Public sector support can significantly reduce financial risk and accelerate product development (Feng 

et al., 2022). 

Retail and Grocery Partnerships: The platform will collaborate with grocery and retail stores, enabling users to redeem 

points earned through activities on the platform. These partnerships create a new ecosystem cycle in which users earn 

points by engaging with the platform, redeeming those points at partner stores, and helping retailers increase customer 

traffic and loyalty. This strategy resembles loyalty ecosystems used in many digital marketplaces, strengthening user 

retention and improving the network effects (Yi et al., 2019). 

Technology Partners: Technology-development providers will support the improvement and maintenance of the 

platform’s AI infrastructure, including cloud-computing services, machine-learning tools, and analytics platforms. 

Collaborations with technology providers will allow the platform to scale quickly without building the infrastructure 

from scratch (Faraboschi et al., 2024). 

5.5 Operational Workflow 

The platform’s operational workflow combines AI-driven data processing with user interaction and partner 

ecosystems. 

1. User Interaction: 

Users interact with the platform through the application and/or webpage by uploading images or product data, 

browsing personalized recommendations, or engaging with the platform’s gamified features (Lazard et al., 2021). 

2. AI Processing: 

Artificial intelligence analyzes the data entered by users using technologies such as image recognition, 

recommendation algorithms, and behavioral analytics. Studies on AI-driven recommendation systems have 

highlighted the ability of image recognition models to achieve high accuracy in identifying the characteristics of 

uploaded products while generating personalized recommendations based on searches and uploaded images 

(Ayedi et al., 2023; Zhang et al., 2023). These technologies allow the platform to deliver highly personalized 

experiences, which increase user engagement and conversion rates (Nwaimo et al., 2024). 

3. Recommendations and Personalization: 

After the analysis is completed, the system will generate suggestions tailored to users’ preferences. Machine-

learning-based personalization platforms used in e-commerce have produced significant improvements in 

customer engagement and revenue by tailoring recommendations to individuals’ behavioral patterns on the 

platform (Nwaimo et al., 2024). 

4. Rewards and Redemption: 

Users can earn points or rewards by interacting with the platform. These points can be redeemed through 

partnerships with grocery and/or retail stores, creating a gamified system that encourages continuous engagement 

with the program (Hydari et al., 2022). 
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6.0 Risks and Mitigation Strategies 

1. Market Adoption Risk: Launching a digital platform involves many potential risks that must be addressed through 

proactive strategies. User adoption may be slower than expected because of the competitive nature of the market 

and limited user awareness. Mitigation strategies involve targeted marketing campaigns, partnerships with 

influencers, and referral programs (Ijomah et al., 2023). 

2. Technological Risk: AI systems require large, strong datasets and infrastructure; therefore, technical failures that 

could affect platform performance should be minimized at all times. Mitigation measures include scalable cloud 

infrastructure, consistent testing of platform algorithms, and cybersecurity protocols (Ketola et al., 2024; Hassan et 

al., 2023). 

3. Data Privacy, Ethical Concerns, and Data Validity: AI platforms must always manage and remain responsible for 

users’ data. Privacy regulations such as GDPR require companies to ensure transparent data collection, secure 

storage, and mechanisms that use users’ consent when collecting those data. The implementation of strong data 

governance frameworks helps maintain user trust and regulatory compliance (Hu & Au, 2025).  

In addition, because SavePantry depends on user-uploaded receipt images, product labels, and consumption 

patterns, the company must address data-quality risks such as incomplete receipts, inaccurate product recognition, 

inconsistent expiry-date information, and model drift over time. These risks are operationally important because 

inaccurate AI outputs can reduce user trust and weaken the platform’s sustainability impact. Therefore, continuous 

testing, user feedback loops, and periodic model retraining are required to maintain reliability (Hassan et al., 2023; 

Ketola et al., 2024). 

7.0 Financial Plan 

Initial capital is required for a startup to cover development, infrastructure, and early operational costs. The 

estimated startup funding is approximately $1.8-2.5 million. The allocation of funds should include software 

development, AI infrastructure, user acquisition and marketing, staff salaries and legal and administrative costs. Early 

funding sources include venture capital, angel investors, and government innovation grants (Feng et al., 2022). 

Working Capital: Working capital ensures that the company can maintain stable operations during the early stages of 

growth before reaching profitability. Working capital will cover monthly operating expenses, marketing campaigns, 

and cloud infrastructure costs. Maintaining adequate working capital is crucial during the early user growth phase 

when revenue is still developing (Salimi, 2017). 

Revenue Projections: Revenue growth occurs for several reasons, including an increased number of users, higher 

conversion rates from free users to subscribers, and expanded partnerships with other companies that use the platform 

for advertising (Veisdal, 2020; Nwaimo et al., 2024). The projected revenue growth for the next five years is presented 

in Table 1: 

Table 1. Projected revenue growth. 

Year Users Revenue 

1 50,000 $0.8M 

2 150,000 $2.5M 

3 300,000 $5.0M 

4 500,000 $8.0M 

5 750,000+ $18.4M 

Break-Even Analysis: The break-even point occurs when total revenue equals total costs. Based on the current 

projection, the user break-even point will be 530,000 users, a goal that can be reached in the fourth year of company 

operations. Once this goal is reached, additional user growth will significantly increase the company’s profitability, 

which can be achieved because of the low marginal cost structure of the digital platform (Porter, 1985; Veisdal, 2020). 

The company is expected to achieve positive cash flow between Years 4 and 5, once the projected break-even 

threshold has been reached. During Year 1, the primary focus will be on product development and market entry, 

including the finalization of the platform, testing of its core AI-enabled functions, and initial introduction to the target 

market. In Year 2, the company is expected to enter a period of rapid user growth as awareness increases, early adopters 

begin using the platform, and marketing and partnership efforts expand the user base.  
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By Year 3, revenue is expected to grow more visibly as the number of users increases, subscription conversion 

improves, and advertising or partnership-based income begins to contribute more substantially to the business model. 

In Year 4, the platform is projected to reach its break-even point, meaning that revenue should become sufficient to 

cover operating costs and early signs of profitability should begin to emerge. By Year 5, the company would be 

positioned to scale the business more aggressively, strengthen its revenue streams, expand strategic partnerships, and 

explore entry into additional international markets, supported by the scalability characteristics of digital platform 

models and user-engagement strategies (Veisdal, 2020; Nwaimo et al., 2024). 

8.0 Conclusions 

8.1 Summary and Key Findings 

This paper examined the feasibility of SavePantry, an AI-enabled food inventory application designed to address 

household food waste in China. The introduction framed the problem through the environmental consequences of food 

waste and the urgency of aligning digital innovation with the Sustainable Development Goals, particularly SDG 12 and 

13. The business concept section then presented SavePantry as a B2C-first platform that uses receipt scanning, expiration 

date tracking, personalized meal recommendations, and food preservation guidance to help households manage food 

more responsibly. The feasibility analysis evaluated the industry context, government and regulatory environment, 

entry barriers, competitive landscape, and target markets. The service design section explains how the application 

would use a simplified interface design, personalization, gamification, social features, and a three-phase development 

and testing timeline. The business model and operations sections then outline the hybrid subscription-and-advertising 

revenue model, break-even assumptions, cost structure, partnerships, workflow, and financial projections. Finally, the 

risk, methodological assumption, and implication sections clarified that the proposal is a business feasibility study 

rather than an empirical impact evaluation, and that its projections require technical, market, and behavioral validation 

before large-scale implementation. 

The first key finding is that the proposal identifies a clear sustainability problem and positions households as a 

strategically appropriate intervention point, as household food waste is treated in the paper as a major contributor to 

the broader food waste challenge. Second, China is presented as a viable initial market because the manuscript links its 

large population, extensive digital platform use, WeChat ecosystem, and policy attention to food waste reduction and 

AI adoption. The third finding is that SavePantry’s proposed differentiation rests on combining AI-enabled automation 

with behavioral engagement mechanisms, including reminders, personalized recommendations, gamification, rewards, 

and social comparison. The fourth finding is that the proposed business model is financially plausible only under the 

stated assumptions, including 530,000 active users for break-even, a 6% free-to-premium conversion rate, an average 

revenue per paying user of approximately $8 per month, and supplementary advertising income. The fifth finding is 

that the proposal’s strongest risks concern user adoption, dependence on WeChat visibility, AI development cost and 

accuracy, data-privacy governance, and the need for partnerships with retailers, technology providers, and public-

sector actors. 

The practical implication of the proposal is that AI-enabled sustainability applications can serve as both consumer 

tools and platform-based business ecosystems. For users, SavePantry may reduce the effort needed for inventory 

monitoring and meal planning. For retailers, partnerships can align sustainability goals with loyalty programs and 

customer engagement strategies. For policymakers, anonymized and ethically governed household food management 

data could help address the shortage of sustainability data identified in the Chinese food waste context (Wang et al., 

2024). The research implication is that future studies should evaluate not only whether users download the application 

but also whether sustained engagement leads to measurable reductions in avoidable food waste. This requires a mixed 

evaluation logic that combines technology acceptance measures, behavioral determinants, and operational indicators 

such as retention, repeated use, redeemed rewards, accuracy of AI predictions, and changes in food disposal behavior 

(Davis, 1989; Graham-Rowe et al., 2015; van der Werf et al., 2021). 

8.2 Future Research Directions 

Future research should empirically test whether SavePantry’s AI-enabled reminders, expiry predictions, and 

personalized meal recommendations reduce avoidable household food waste in actual use, because the current study 

establishes conceptual feasibility but does not measure behavioral outcomes before and after adoption. Future research 

should evaluate household acceptance of SavePantry in the Chinese market using technology-acceptance and 

behavioral constructs already introduced in this study, because the proposal depends on perceived usefulness, ease of 
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use, perceived behavioral control, and sustained engagement rather than on initial downloads alone (Ajzen, 1991; Davis, 

1989; Graham-Rowe et al., 2015). 

Pilot testing of receipt-scanning accuracy, food-expiry prediction, and recommendation reliability across diverse 

grocery formats and household consumption patterns is another area for research opportunities. Moreover, this study 

identifies AI performance, technical validation, and user trust as central conditions for implementation, and which merit 

further investigation on the effectiveness of the AI implementation as a food wastage solution. 

Another area for further research studies entail the exploration os WeChat mini-program deployment with 

independent app-store distribution because this study identifies WeChat as a cost-efficient entry channel while also 

recognizing platform dependency, controlled visibility, and in-app competition as barriers to growth. 

8.3 Implications for Practice 

Practitioners developing SavePantry should prioritize technical validation before the full launch, focusing on 

receipt scanning, food-item recognition, expiry prediction, recommendation quality, data security, and system 

reliability. The paper identifies AI accuracy and trust as core conditions for user adoption. Managers should view the 

WeChat mini-program launch as an initial market-entry strategy rather than the sole distribution pathway. This study 

shows that WeChat can reduce distribution and marketing costs while also posing risks of platform dependency and 

limited visibility. 

It also important to realize that the founding team should secure expertise in artificial intelligence, cloud 

infrastructure, privacy compliance, retail partnerships, marketing, and operations. This expertise should be AI-enabled 

talent who have the capabilities to integrate AI in the development process. Furthermore, retail and grocery 

partnerships should be studied vis-à-vis cooperation towards the development of the reward and coupon system. The 

proposed gamified model relies on users’ ability to convert sustainable behaviors into tangible benefits through 

supermarket or retail redemption channels – an area worthwhile investigating to identify factors of success. 

8.4 Limitations of the Study 

The first limitation is that the paper is a feasibility-oriented business proposal rather than an empirical study. 

Therefore, it does not provide primary user data, pilot results, measured waste-reduction outcomes, or statistical 

evidence that SavePantry would change household behavior. This limitation could be addressed through pilot studies 

that compare household food waste behavior before and after the application’s use. 

Second, financial projections depend on assumptions about user acquisition, conversion rates, advertising revenue, 

and platform scaling. Although these assumptions are useful for proposal development, this study does not validate 

them through market testing, investor due diligence, or sensitivity analysis. Future studies should test multiple 

adoption and revenue scenarios before treating the projected break-even point as operationally reliable. 

Third, the technical feasibility of the AI system was discussed conceptually and receipt-photo recognition, food-

item classification, expiry prediction, and personalized recommendations all require performance testing under real 

household conditions, especially because accuracy failures can weaken user trust and reduce sustained engagement. 

Although, research in image recognition and AI synthesis has shown excellent performance in this area. 

Fourth, the China-focused market analysis treats national-level digital adoption, sustainability policy, and WeChat 

use as favorable conditions but does not segment households by income, region, age, household size, cooking routines, 

or food-storage practices. Future research should test whether the proposed target markets differ across these user 

segments. 
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