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I acknowledge the use of ChatGPT (https://chatgpt.com/) for illustrative purposes using prompt(s)

1. Design a prototype ground robot that collect dog waste from the garden.
2. Rename it Poop Patrol
3. Design A Poop Patrol drone prototype
4. Design a more robust robot that scoops and sucks up dog waste 


I acknowledge the use of River (https://meetriver.com/desktops/6abb994bd1d26b50240ce279)  To help with customer value proposition as a prompt.

I acknowledge the use of Canva (https://www.canva.com/design/DAHVQiyYpjM/8oktgRopiGJLbU4TSczHKQ/edit) To help design a business canvas model using a template.


I acknowledge the use of Hubspot.com (https://www.hubspot.com/make-my-persona#/persona/-P3jh71d4ErPWLR_IMRt) to help build customer personas.




I confirm that I have not presented any AI generated text as my own work. 

I confirm that I have copies of my drafts, notes, and other resources I used before, and after the use of AI tools which I may be asked to provide in evidence. 
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Mind map link: https://mm.tt/map/4097917818?t=iU26WBU7ag



















Reference list
Amjad, M.S., Rafique, M.Z., Khan, M.A., Khan, A. and Bokhari, S.F. (2022) ‘Blue ocean 4.0 for sustainability – harnessing blue ocean strategy through industry 4.0’, Technology Analysis & Strategic Management, 36(4), pp. 1–16.
Barringer, B.R. and Ireland, R.D. (2022) Entrepreneurship: Successfully Launching New Ventures. Updated 6th edn. Harlow: Pearson.
Contreras, C.A., Rastegarpanah, A., Chiou, M. and Stolkin, R. (2025) ‘A mini-review on mobile manipulators with variable autonomy’, Frontiers in Robotics and AI, 12. Available at: https://doi.org/10.3389/frobt.2025.1540476.
Gao, M., Hugenholtz, C.H., Fox, T.A., Kucharczyk, M., Barchyn, T.E. and Nesbit, P.R. (2021) ‘Weather constraints on global drone flyability’, Scientific Reports, 11(1), p. 12092. Available at: https://doi.org/10.1038/s41598-021-91325-w.
Hankammer, S., Brenk, S., Fabry, H., Nordemann, A. and Piller, F.T. (2019) ‘Towards circular business models: Identifying consumer needs based on the jobs-to-be-done theory’, Journal of Cleaner Production, 231, pp. 341–358. Available at: https://doi.org/10.1016/j.jclepro.2019.05.165.
Jain, S., Dontu, S., Teoh, J.E.M. and Alvarado, P.V.Y. (2022) ‘A multimodal, reconfigurable workspace soft gripper for advanced grasping tasks’, Soft Robotics, 10(3), pp. 527–544. Available at: https://doi.org/10.1089/soro.2021.0225.
Kurt Christensen, H. (2010) ‘Defining customer value as the driver of competitive advantage’, Strategy & Leadership, 38(5), pp. 20–25. Available at: https://doi.org/10.1108/10878571011072048.
Li, Z., Lian, S., Pan, D., Wang, Y. and Liu, W. (2025) ‘AD-Det: Boosting object detection in UAV images with focused small objects and balanced tail classes’, Remote Sensing, 17(9), p. 1556. Available at: https://doi.org/10.3390/rs17091556.
Lin, H., Parsi, A., Mullins, D., Horgan, J., Ward, E., Eising, C., Denny, P., Deegan, B., Glavin, M. and Jones, E. (2024) ‘A study on data selection for object detection in various lighting conditions for autonomous vehicles’, Journal of Imaging, 10(7), article 153. Available at: https://doi.org/10.3390/jimaging10070153.
Liyana Wijayathunga, Rassau, A. and Chai, D. (2023) ‘Challenges and solutions for autonomous ground robot scene understanding and navigation in unstructured outdoor environments: A review’. Available at: https://doi.org/10.20944/preprints202304.0373.v1.
Magistretti, S., Sanasi, S., Dell’Era, C. and Ghezzi, A. (2022) ‘Entrepreneurship as design: A design process for the emergence and development of entrepreneurial opportunities’, Creativity and Innovation Management, 32(1), pp. 5–21. Available at: https://doi.org/10.1111/caim.12529.
Moessner, P., Haegle, R., Eiler, L. and Kloepfer, K. (2024) ‘Evaluate market potential of an initial product concept with jobs-to-be-done’, IEEE Engineering Management Review, 52(2), pp. 1–7. Available at: https://doi.org/10.1109/emr.2024.3353618.
Nelson, J.R., Grubesic, T.H., Wallace, D. and Chamberlain, A.W. (2019) ‘The view from above: A survey of the public’s perception of unmanned aerial vehicles and privacy’, Journal of Urban Technology, 26(1), pp. 83–105. Available at: https://doi.org/10.1080/10630732.2018.1551106.
Padhy, R.P., Sa, P.K., Narducci, F., Bisogni, C. and Bakshi, S. (2023) ‘Monocular vision-aided depth measurement from RGB images for autonomous UAV navigation’, ACM Transactions on Multimedia Computing, Communications, and Applications, 20(2), pp. 1–22. Available at: https://doi.org/10.1145/3550485.
Pokorná, J., Pilař, L., Balcarová, T. and Sergeeva, I. (2015) ‘Value proposition canvas: Identification of pains, gains and customer jobs at Farmers” markets’, Agris on-line Papers in Economics and Informatics, 7(4), pp. 123–130. Available at: https://doi.org/10.7160/aol.2015.070412.
Runesvärd, E., Wikström, C., Fernström, L.-L. and Hansson, I. (2020) ‘Presence of pathogenic bacteria in faeces from dogs fed raw meat-based diets or dry kibble’, Veterinary Record, 187(9), pp. vetrec-2019–105644. Available at: https://doi.org/10.1136/vr.105644.
Schuld, L., Joynt, C.M. and Antonites, A.J. (2023) ‘The influence of entrepreneurial bricolage and design thinking on opportunity development’, The Southern African Journal of Entrepreneurship and Small Business Management, 15(1). Available at: https://doi.org/10.4102/sajesbm.v15i1.631.
UK Civil Aviation Authority (2026) UK regulatory framework for drones and other unmanned aircraft | UK civil aviation authority, Caa.co.uk. Available at: https://www.caa.co.uk/drones/drone-regulations/uk-regulatory-framework-for-drones-and-other-unmanned-aircraft/ (Accessed: 11 October 2026).
UK Pet Food (2026) Britain’s dog ownership boom as 15.5 million dogs now live in UK homes., Ukpetfood.org. Available at: https://www.ukpetfood.org/resource/britain-s-dog-ownership-boom-as-15-5-million-dogs-now-live-in-uk-homes.html (Accessed: 26 September 2026).



























































Appendices





A





[image: ]























B






[image: ]





















C





[image: ]























D




[image: ]
































E







	PESTLE factor
	External factors
	Potential impacts on Poop Patrol

	Political
	· Government priorities for small-business innovation funding.
· Eligibility criteria for UK start-up grants.
· Changes to government support for research and development.
	· Poop Patrol may not qualify for funding, leaving the business to finance development itself.
· Limited financial support could delay prototype development and testing.
· Reduced support could increase reliance on personal investment or external finance.

	Economic
	· Inflation and rising electronic component and battery costs.
· Manufacturing, shipping and distribution costs.
· Changes in household disposable income and consumer spending.
	· Higher production costs could reduce profit margins.
· The proposed £300 price may become less profitable or less competitive.
· Customers may choose cheaper alternatives, reducing sales.

	Social
	· Consumer willingness to adopt autonomous garden technology.
· Customer trust in automated waste detection and collection.
· Preferences for low-cost, familiar manual alternatives.
	· Customers may be reluctant to purchase an unfamiliar product.
· Doubts about reliability could reduce willingness to pay.
· Customers may continue using poo bags and scoopers instead.

	Technological
	· Limitations in object-detection accuracy.
· Advances and limitations in autonomous navigation and robotics.
· Battery performance and outdoor charging technology.
	· The robot may fail to identify waste among grass, leaves or other objects.
· Uneven terrain and long grass may prevent reliable navigation.
· Limited battery performance or ineffective collection could increase development costs and delay launch.

	Legal
	· UK product safety and electrical equipment requirements.
· Applicable battery and electronic-waste producer responsibilities.
· UK drone operating rules, if the abandoned drone concept were reconsidered.
	· Testing and compliance could increase costs and delay sales.
· Producer responsibilities could add administrative and end-of-life costs.
· Drone operating restrictions could make an aerial version more difficult to deploy.

	Environmental
	· Variable sunlight and weather conditions.
· Environmental concerns around batteries and electronic waste.
· Conditions required for biodegradable materials to break down.
	· Solar charging may not consistently provide sufficient power.
· Battery replacement and electronic-waste disposal could create additional costs and responsibilities.
· Unsupported biodegradable claims could undermine customer trust and create marketing risks.
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BUSINESS MODEL CANVAS FOR POOP PATROL
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