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ABSTRACT

The hospitality industry is complex indeed; a complex and highly dependent industry 
with a highly vulnerable and dynamic guest base, and with the heightened demand 
on sustainability, this industry is facing more complex food management issues. With 
traditional computing scaling its subtheoretical efficiencies in some optimization tasks, 
quantum computing is fast becoming a transformational computing paradigm with 
the potential to disrupt the way the food is sourced, managed, cooked, and served in 
hotels and restaurants among other tourism related facilities. This abstract examines 
the theoretical but promising implications of quantum computing on food futures 
in hospitality in the form of the new Q-​Food Frontier. It hypothesizes that quantum 
algorithms may be used to support hyper-​optimised, real-​time food supply chains 
that would result in minimal waste, low logistics costs and unprecedented levels of 
freshness and ethical sourcing, even over global networks. Possible improvements 
in food safety and traceability.

INTRODUCTION

The hospitality sector remains on a constant evolutionary journey fuelled by 
advancements in technology which is reshaping customer demands and business 
enabled features. One of the most radical developments, quantum computing is 
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a frontier technology that can transform the key practices of the industry of food 
production, personalization, and sustainability (Chourasia et al., 2025). In this chap-
ter, I discuss the how quantum computing can transform the hospitality industry, 
especially its food systems, including the ability to optimize the supply chain and 
the opportunity to hyper-​personalize cuisine. The future of food in the hospitality 
industry has to be navigated through a lens of foresight and currently, at the threshold 
of a potentially ongoing technological revolution, quantum computing has become 
a very important factor. The “Q-​Food Frontier” is this dynamic nexus, where the 
capabilities of quantum machines have the potential to radically transform how 
food is produced, cooked, transported and served at hotels, restaurants, and food 
facilities (Smith et al., 2021). Beyond standard data analysis, quantum computers 
will enable efficiencies and capabilities that were not even conceivable, such as 
optimizing the supply chains in global businesses and customer personalization in 
nutritional experiences. And consider such emergent capabilities as real-​time, hyper-​
efficient inventory management, or AI-​driven menu development that accurately 
predicts (and therefore maximizes it) diner preferences (Singh et al., 2024). The 
paradigm shift will not only make the operations more profitable but also raise the 
satisfaction of the guests and make practices more sustainable. The exploration of 
this frontier involves the understanding of the challenges and immense opportunities 
that quantum computing brings, as well as getting prepared in a way that can ensure 
intelligent food systems are no longer simply an option, but a measurable reality in 
the hospitality sector.

Understanding Quantum Computing

Quantum computing uses the laws of quantum mechanics to make use of the 
extreme speed of processing information exponentially faster than traditional com-
puters. Quantum computers are capable of solving intractable problems because they 
may comprise qubits that occupy several states at the same time (Bhalla et al., 2023; 
Murinde et al., 2022). The implication of this ability on data-​intensive processes 
in hospitality is significant in food-​oriented functions where precision, agility, and 
speed are critical. Quantum computing is one of the most drastic paradigm shifts in 
classical computing where the peculiarities of quantum mechanics are exploited in 
order to solve computational tasks and problems which classical computing is even 
now incapable of handling. Unlike traditional computers, information in quantum 
computers are stored using qubits instead of bits, which they can either be a 0 or 
a 1. The fundamental difference between a qubit and a bit is that it can exist in a 
superposition, or in 0, 1 state or neither. As such, it allows an exponential growth 
in what amount of information can be process at any one time. This distinct feature 
allows quantum computers to massively parallelize many operations and thus reduces 
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