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[bookmark: _x02w289rx1ht]1. Introduction
[bookmark: _2pfg7pcuro2w]1.1 Business problem and opportunity
The situation of the informal fruit and vegetable vendors in India is severe in terms of substantial losses due to inadequate last mile cold chains for their produce (Rangar et al., 2025). Losses of 30-40% between harvest and consumption for fruits and vegetables, and an additional 30-50% may be experienced between harvest and consumption during the summer at 40-45°C (ADB, 2023). This presents a clear opportunity for affordable solar powered cooling carts which cut down on waste, preserve income and are a major benefit to the freshness of produce.
[bookmark: _c6uuyh120he7]1.2 Market and industry context
The street vendors in India are about 10 million and post-harvest losses in urban markets for fruits and vegetables are 6.02% to 15.05% and 4.87% to 11.61% respectively, highlighting the need for low cost, decentralised cooling solutions in urban markets (Gov.in, 2024).
[bookmark: _ntr9f5d5gb8l]1.3 Proposed business concept
Smart Cooling will offer affordable solar powered refrigerated carts, rented by the day, month and storage option, which will help reduce spoilage among the street vendors for fruits and vegetables without the hassle of expensive equipment ownership.
[bookmark: _ac849mkt5ff4]1.4 Aim, objectives and questions
Aim: The aim is to evaluate the commercial viability of a solar powered cooling cart rental service for fruit and vegetable street vendors in India, with particular emphasis on reducing produce spoilage, improving affordability and developing a sustainable revenue model.
Objectives:
· To examine the extent to which inadequate cooling and produce spoilage affect the operational performance and earnings of fruit and vegetable street vendors.
· To assess street vendors’ demand, willingness to pay and preferred payment model for solar powered cooling cart services.
· To evaluate the external market, competitive and technological factors influencing the feasibility of introducing solar powered cooling carts.
· To develop an appropriate value proposition and revenue model for a scalable Cooling as a Service business serving fruit and vegetable street vendors.
Questions:
· How do inadequate cooling facilities and produce spoilage affect the operational performance and earnings of fruit and vegetable street vendors?
· What level of demand, willingness to pay and payment preference exists among street vendors for solar powered cooling cart services?
· What market, competitive and technological factors influence the commercial feasibility of solar powered cooling carts?
· What value proposition and revenue model can support a commercially viable and scalable Cooling as a Service business for fruit and vegetable street vendors?
[bookmark: _h251m0ieujk9]2. Literature review
[bookmark: _trtrqwqklq3]2.1 Perishable food loss and informal retailing
One of the biggest problems in informal fruit and vegetable retailing is perishable food loss due to poor access to refrigeration that contributes to the deterioration of produce and the decrease in saleable produce (Bancal and Ray, 2022; Alsbu, Yarlagadda and Karim, 2023). The street vendors are especially vulnerable due to heat, non-existent storage facilities and limited capital, which means they have a greater need for affordable decentralised cooling solutions (Mkhize and Cele, 2025).
[bookmark: _8c3vbb8k3mx0]2.2 Jobs to Be Done framework
The JTBD framework defines the functional, economic and pragmatic results that vendors want from cooling solutions (Miller, 2026). It aids to evaluate the capabilities of solar cooling carts in the reduction of spoilage, preservation of income and convenience in comparison with the current preservation methods (Ribeiro, Monteiro and Luttembarck, 2019).
[bookmark: _e31oi6z42i0h]2.3 PESTLE analysis
PESTLE analysis assesses the political, economic, social, technological, legal and environmental factors that affect the proposed cooling service (Kansongue, Njuguna and Vertigans, 2023). It provides insights into external opportunities and constraints which impact affordability, adoption, regulatory compliance, and solar technology use and long-term commercial viability.
[bookmark: _ngq3lwlk1x92]2.4 Value proposition canvas
The Value Proposition Canvas investigates how the proposed cooling service fits into vendors' jobs, pains and expected gains (Schutselaars et al., 2023). It helps to optimize the mix of lowered spoilage, customer affordability and convenience, boosting product market fit and adoption potential.
[bookmark: _8i42lf251ljf]2.5 Business model canvas
The Business Model Canvas covers the proposed business venture in terms of the customer segments, value propositions, channels, business relationships, revenue streams, resources, activities, business partners and costs (Salwin et al., 2022). It helps in assessing the commercial viability of solar cooling carts for sustainable operations without increasing the cost for the street vendors.
[bookmark: _e426apa4az9u]3. Methodology
[bookmark: _khl2mxjpbpfa]3.1 Research approach
A deductive research approach will be employed with primary quantitative data collected to test the pre-determined assumptions on vendor spoilage, demand, willingness to pay and acceptance of solar powered cooling cart services (Fife and Gossner, 2024).
[bookmark: _ildh3i44358h]3.2 Primary research
A cross sectional quantitative survey design will be used to gather numerical data from the fruit and vegetable street vendors at a specific time (Maier et al., 2023). Structured questionnaires will be used to assess those who have experienced spoilage, existing cooling practices, willingness to pay and preferred solutions and intentions to adopt solar powered cooling carts. The target respondents for this study will be recruited through a purposive sampling method which will be those who are directly related to the proposed business concept (Azzam, 2026). The street vendors in the selected study area who sell fruit and vegetables will be the eligible participants. This method is suitable since the study has to be conducted on respondents who have experience in produce storage, spoilage and daily produce retailing.
[bookmark: _j6foyea1rzmz]3.3 Data analysis
Frequency analysis will be conducted using Microsoft Excel to summarise respondents’ answers through counts and percentages (Villaseñor, 2021). The analysis will reveal the prevalent patterns of spoilage, customer cooling practices, willingness to pay, preferred rental services and intentions to adopt the rental service, which will help evaluate customer demand and the commercial viability of the proposed cooling service.
[bookmark: _ord16rpvc9bh]3.4 Ethics and reliability
Ethical standards will be upheld by informed consent, voluntary participation and anonymity and secure handling of respondent data. Reliability will be enhanced by using a standardized questionnaire, by using a consistent data collection process, and by using clear questions to minimize ambiguity, researcher bias and inconsistencies in the information provided.
[bookmark: _t4gmc8v65e78]4. Initial market opportunity analysis
[bookmark: _klt3uswr1pku]4.1 Evidence of the market problem
India loses a significant amount of fresh produce, losing around 30-40% of fruits and vegetables from the time they are harvested until they are eaten (Jhala, 2026). In summer, losses can be as high as an additional 30-50% with temperatures of 40-45°C (Gov.in, 2024). Furthermore, more than 80% of fresh produce trade is done through unorganised channels and has very limited access to cooling, highlighting the high unmet need for affordable last mile cooling solutions.
[bookmark: _z12yxci9onpx]4.2 Target customer and segmentation
The target customers mainly include urbanized fruit and vegetable street vendors who are facing multiple issues of spoilage and less availability of fridge. Segmentation will determine the vendors based on product type, daily sales figures, their mobility, operating location and level of spoilage exposure, and thus prioritize customers whose cooling requirements are greater and whose rental capacity is higher.
[bookmark: _kf8u1ilwuig7]4.3 Jobs to Be Done analysis
[image: ]
Figure 1: Jobs to be Done analysis
(Self-developed)
The Jobs to be Done analysis involves uncovering the fundamental results that street vendors are looking for from cooling solutions. From a functional perspective, vendors must keep produce fresh; from an economic point of view, they want to minimize losses and maintain margins; from a practical aspect, they need to have access to affordable, mobile, reliable refrigeration. The jobs these roles play directly affect the proposed service's value proposition and positioning.
[bookmark: _k0ex1x60mm71]4.4 PESTLE opportunity assessment
[image: ]
Figure 2: PESTLE analysis
(Self-developed)
PESTLE shows that the situation for the proposed service is favourable. Rising spoilage costs drive economic demand and street vendors' social status raises their political viability (World Bank, 2025). The advantages of social preference for fresh produce are useful for adoption, while solar cooling technology has developed to make the use of fresh produce viable. The compliance to vending law is still required and the decreased food wastes and emission contribute to the environment's attractiveness overall.
[bookmark: _s5nhgbxnnh7r]4.5 Value proposition and competitive alternatives
[image: ]
Figure 3: Value proposition canvas
(Self-developed)
The proposed service provides mobile, solar-powered cooling at a manageable cost without the vendors having to buy costly refrigeration equipment. Compared to other cold storage methods like ice boxes, wet cloths, fixed cold storage and conventional refrigerators, the rental model offers increased accessibility, flexibility and decreased reliance on grid electricity.
[bookmark: _pfrjfkp4ltlp]4.6 Business model and revenue logic
[image: ]
Figure 4: Business model canvas
(Self-developed)
The business model will create a regular source of income for the business with daily rentals of carts, monthly subscription and extra storage charges. The main costs are production of the carts, solar equipment, maintenance and distribution. The profitability will depend on keeping the price down and making sure that the vendor makes a profit on the reduced amount of spoilage over the cost of renting it.
[bookmark: _f2n64bvjdmpd]5. Limitations
The study might include a small purposive sample, have limited geographical scope, and rely on self-reported vendor information. This can limit generalisability and result in response bias. The survey results will be triangulated with secondary evidence and standardized in the administration of the questionnaire, which will increase reliability and credibility.
[bookmark: _54z9pp1ylyut]6. Timeframe 
[image: ]
Figure 5: Proposed timeframe
(Self-developed)
[bookmark: _ny3019wnktoe]7. Conclusion
The proposal shows that it is a feasible opportunity to use solar powered cooling carts to tackle produce decay among street vendors. The study will assess the viability of a rentable based cooling service and the expected commercial value through customer validation and market assessment, in addition to business model analysis to help achieve operational efficiency and income protection for vendors.
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Business Model Canvas for Smart Cooling for Street Vendors
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Project Timeframe (Gantt Chart)
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Jobs to Be Done Framework for Smart Cooling

for Street Vendors

Functional Job
Preserve produce Core Jobs of Fruit
freshness and quality and Vegetable
throughout the Street Vendors
selling day.

]

Economic Job
Reduce spoilage,

minimise losses and
protect daily profit
margins.

Practical Job

Access affordable, mobile
and reliable cooling without
high ownership cost.

—

Service Implication

The proposed solar powered cooling cart service should deliver freshness
preservation, income protection, affordability, mobility and reliability.





image3.png
PESTLE Opportunity Assessment for
Smart Cooling for Street Vendors

Economic
Rising spoilage costs and
income losses create demand
for affordable cooling

solutions.

al
Government support for
street vendors and renewable
energy strengthens policy
feasibility.

Technological
Advances in solar powered
cooling improve efficiency,
mobility and operational
practicality

Social
Consumers prefer fresh
produce, supporting vendor

interest in quality
preserving solutions;

Opportunity

Solar powered cooling cart
rental service for fuit and
vegetable street vendors.

Environmental
Reduced food waste and
lower emissions enhance the
sustainability appeal of

the service.

Legal
‘The business must comply
with vending rules, local
permissions and safety
requirements.

Overall Im)
ctors indicate a favourable environment for a commercially viable
and sustainable cooling service.

PESTLE





