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Abstract 

 

Smart technologies such as the Internet of Things (IoT), machine learning (ML) and artificial 

intelligence (AI) are emerging technologies that have the potential to transform the food and culinary 

industry. By providing insights into customer preferences and behavior, automating tasks, and 

improving food safety and quality control, these technologies can help businesses gain a competitive 

advantage, improve operational efficiency, and deliver a better customer experience. However, there 

are challenges and limitations to implementing these technologies, including the high initial investment 

required, the need for high-quality data, and the possibility of job losses. Therefore, it is important to 

conduct a careful assessment of the use of smart technologies in food and culinary businesses. This 

article uses a strengths, weaknesses, opportunities, and threats (SWOT) analysis of smart technologies 

and develops a clear strategy for their deployment and ongoing management. Ultimately, Culinary 

businesses that successfully leverage these technologies may reap significant gains in increased 

efficiency, reduced waste, and improved customer satisfaction.  
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Introduction  

Smart technology, such as the Internet of Things (IoT), artificial intelligence (AI), and machine 
learning (ML), are increasingly being used in business management to improve operational efficiency 
and decision-making. By utilizing real-time data collection and analysis, businesses can optimize their 
supply chains, reduce costs, improve customer experience, and increase productivity.(Haleem et al., 
2022).In manufacturing, smart technology can help track inventory levels and streamline production 
processes, while in retail, it can provide personalized recommendations and optimize pricing strategies. 
Smart technology can also be used in the service industry to automate tasks and provide better customer 
service.(Javaid et al., 2022).AI and ML algorithms can be used to analyse large amounts of data and 
make predictions or recommendations, enabling businesses to make more informed decisions. 
Additionally, smart technology can improve workplace safety by monitoring and alerting workers to 
potential hazards.(Ali et al., 2023).While smart technology can offer many benefits to businesses, there 
are also potential risks, such as data security and privacy concerns. It's important for businesses to 
carefully consider these risks and implement appropriate security measures when adopting smart 
technology. (Wilson et al., 2017) In summary, IoT is about interconnecting physical devices and objects, 
AI is about creating intelligent machines, and machine learning is a specific type of AI that involves 
algorithms that can learn from data. These three fields are often used together to develop intelligent 
systems that can make decisions and take actions based on real-time data. 

Inventory management: Smart technology can also be used to optimize inventory levels. By using 
IoT sensors and AI algorithms, businesses can monitor inventory levels in real-time and adjust orders 
accordingly, reducing excess inventory and minimizing stockouts.(Tang et al., 2023).Chatbots: Chatbots 
are an example of smart technology being used to improve customer service. By using natural language 
processing and AI algorithms, chatbots can respond to customer inquiries and provide personalized 
recommendations, reducing wait times and improving the overall customer experience.(Adamopoulou 
& Moussiades, 2020) Mobile ordering and payment: Mobile ordering and payment systems allow 
customers to order and pay for their meals from their mobile devices, reducing wait times and improving 
the customer experience, like Mc Donald, Starbuck etc..Recipe optimization: Machine learning 
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algorithms can be used to optimize recipes, taking into account factors such as cost, nutritional value, 
and customer preferences. This can help businesses reduce waste and improve customer 
satisfaction.(Ayed, R. B., & Hanana, 2021). Food safety monitoring: Smart technology can be used to 
monitor food safety, such as using sensors to track the temperature of food during storage and transport, 
and alerting staff when the temperature falls outside a safe range. This can reduce the risk of foodborne 
illness and improve customer trust.(King, 2020) 

Literature Review  

The Internet of Things (IoT) 

The Internet of Things (IoT) is a concept that refers to the interconnection of physical devices, vehicles, 

buildings, and other objects through the internet.  

There are several ways in which IoT can be applied in the culinary or food industry to improve 

efficiency, quality, and safety. Here are some examples: 

Inventory Management: IoT can be used to monitor inventory levels and track food products in real 

time. This can help restaurant owners and chefs to optimize their inventory levels, reduce waste, and 

avoid running out of popular menu items.(Mulay et al., 2020) 

Smart Vending Machines: IoT-enabled vending machines can be used to offer customers personalized 

recommendations based on their previous purchases, monitor inventory levels, and enable cashless 

payments.(Alam et al., 2021) 

Food Safety Monitoring: IoT can be used to monitor food safety parameters such as temperature, 

humidity, and pH levels in real-time, helping to prevent food contamination and ensure food safety 

compliance. This can be especially useful in commercial kitchens, where food safety is critical.(Tsoukas 

et al., 2022) 

Customer experience: Researchers have investigated the use of mobile ordering and payment systems, 

as well as personalized recommendations and other forms of smart technology, to improve the customer 

experience in the culinary industry.(Ameen, N., Tarhini, A., Reppel, A., & Anand, 2021) 

Recipe optimization: Research has been conducted on using machine learning algorithms and other 

forms of smart technology to optimize recipes and reduce waste in the culinary industry.(Woolley et 

al., 2022) 

Smart kitchen design: Studies have explored the use of smart technology to design more efficient and 

effective kitchens for culinary businesses. 

Some specific examples of research related to smart technology for the culinary industry in the last ten 

years include: 

ICT applications for the food industry (2021) by Krishnamoorthy et al., which explores the use of smart 

technology in food industry.(Krishnamoorthy et al., 2021) 

Real-Time Temperature Monitoring System for Food Safety in the Culinary Industry, which 

investigates the use of IoT sensors for food safety monitoring. The study use IOT for food and culinary 

industry research by (Z. Wei et al., 2023)(Bigliardi et al., 2022)(Vilas-Boas et al., 2023)(Narwane et 

al., 2022)meet many challenges and opportunities. 

Artificial Intelligence Approaches for Recipe Optimization in the Culinary Industry". By Lei et al, 

which examines the use of machine learning algorithms for recipe optimization.(Lei et al., 2020) 

The Impact of Mobile Ordering and Payment Systems on the Customer Experience (2016) by Türker 

et al., which investigates the use of mobile technology to improve the customer experience.(Türker et 

al., 2022) 

 

Artificial Intelligence (AI) 

Artificial Intelligence (AI) is a field of computer science that focuses on developing intelligent 
machines that can perform tasks that typically require human intelligence, such as learning, problem-
solving, decision-making, and perception.  

There are several ways in which AI can be applied in the culinary or food industry to improve 

efficiency, quality, and customer experience. Here are some examples: 

Recipe Generation: AI algorithms can analyse large datasets of recipes and food ingredients to generate 

new recipes based on customer preferences and dietary requirements. This can be useful for chefs and 

home cooks who are looking for new and innovative ideas.(Li, S., & McAuley, 2020)(Bień et al., 2020) 



Food Recommendation Engines: AI algorithms can analyze customer data, such as past orders, reviews, 

and ratings, to provide personalized food recommendations. This can help restaurants and food delivery 

services to improve customer satisfaction and loyalty.(Adak et al., 2022)(Shaeeali et al., 2020) 

Menu Optimization: AI algorithms can analyse customer data and sales data to optimize menu offerings, 

pricing, and promotions..(Filimonau et al., 2020) 

Quality Control: AI algorithms can analyse images of food products to detect defects, such as bruises or 

discoloration, before they are served to customers..(Meenu et al., 2021)(Mohd Ali et al., 

2021)(Hemamalini et al., 2022) 

Food Safety Monitoring: AI can be used to monitor food safety parameters such as temperature, 

humidity, and pH levels in real-time, helping to prevent food contamination and ensure food safety 

compliance..(Y.-P. Wei, 2021)(Awuchi, 2023) 

Overall, AI can help to streamline operations, reduce waste, and improve customer experience in the 

culinary and food industry. 

Machine learning (ML) 

Machine learning (ML) is a subset of AI that involves the development of algorithms that enable 

machines to learn from data and improve their performance without being explicitly programmed.. 

Machine learning (ML) can be used in the culinary or food industry in several ways, including: 

Food Recognition: ML algorithms can be trained to recognize food items in images, which can be useful 

for restaurant menus and food delivery services. This can also be used for quality control and food safety 

monitoring. Personalized Recommendations: ML algorithms can analyze customer data, such as past 

orders and preferences, to provide personalized food recommendations. Predictive Inventory 

Management: ML algorithms can analyze sales data and other factors to predict inventory needs and 

optimize ordering processes.  Menu Optimization: ML algorithms can analyse sales data, customer data, 

and other factors to optimize menu offerings, pricing, and promotions. Recipe Optimization: ML 

algorithms can be used to optimize recipes by analysing ingredient combinations, cooking techniques, 

and other factors.  

Overall, ML can help to improve efficiency, reduce waste, and enhance the customer experience in 

the culinary and food industry. 

 

Methods 

The method of this study adopts the method of semi-systematic literature review. A typical purpose of 

outlining the field of study and tracking development over time. Using a search strategy that may or 

may not be systematic, research articles with Sample characteristics. Analyze and evaluate using 

qualitative/quantitative methods. Examples of knowledge contribution status using literature topics, 

historical overviews, research agendas, and theoretical models. (Snyder, 2019) 

 

Results and Discussion  

Research IoT in food and culinary business 

Some notable research topics and findings on the application of IoT in the food and culinary business 
include: 

Food Traceability: Several studies have explored the use of IoT for food traceability and supply chain 

management. For example, a study by Tan et al. (2019) demonstrated the use of IoT sensors and 

blockchain technology to track food products from farm to table, improving transparency and reducing 

food fraud.(Tan & Sidhu, 2022) Smart Kitchen Appliances: Research has shown that IoT-enabled 

kitchen appliances, such as ovens, refrigerators, and cooking equipment, can improve efficiency and 

reduce waste. (Julia, 2019) Food Safety Monitoring: Several studies have explored the use of IoT for 

food safety monitoring and compliance, demonstrated the use of IoT, improving food industry using 

keyword analysis(Bigliardi et al., 2022) Smart Vending Machines: Research has shown that IoT-enabled 

vending machines can provide personalized recommendations and improve customer engagement. For 

example, a study by Solano et al, demonstrated the use of AI and IoT to develop a smart vending machine 

that provides personalized food and beverage recommendations based on customer data.(Solano et al., 

2017). Food Supply Chain: Research has shown that IoT- the use of AI and IoT to food supply chain 



which contributed to improved efficiency, as well as better traceability(Jagtap et al., 2021). Inventory 

Management: Several studies have explored the use of IoT for inventory management (Tian & Wang, 

2022). 
Overall, these studies demonstrate the potential of IoT to improve efficiency, reduce waste, and 

enhance the customer experience in the food and culinary business. 

Research about AI for Food and Culinary business 

Here are some notable research in applying artificial intelligence (AI) techniques in the food and culinary 
business areas and findings: 

Recipe Generation and Recommendation: Several studies have explored the use of AI to generate and 

recommend recipes based on user preferences, dietary restrictions, and ingredient availability. For 

example, a study by Zhang et al. (2022) demonstrated the use of deep learning techniques to generate 

novel recipes that satisfy user constraints and preferences.(Zhang et al., 2022) 

Food Quality Control and Inspection: AI has been applied, shown that these technologies improve 

automated manufacturing processes, making them more efficient, with better performance and 

productivity, also contributing to the optimization of time, cost reduction, strengthening of inspection, 

and quality assurance.(Galindo-Salcedo et al., 2022) 

Food Safety and Hazard Detection: AI has been used to detect food safety hazards, holistic approach to 

food safety and quality prediction.(Karanth et al., 2023) 

Customer Behavior Analysis: AI has been applied to analyze customer behavior and preferences in the 

food industry. For example, Chatbot customer-oriented behaviors and their efficiency–flexibility 

ambidexterity(Fan et al., 2022) 

Menu Optimization and Pricing: AI has been used to optimize menu offerings and pricing strategies 

based on customer preferences and sales data. For instance, a study used deep reinforcement learning to 

optimize menu pricing and increase revenue in a restaurant setting.(Tyagi & Bolia, 2022) 

Overall, these studies demonstrate the potential of AI to improve food quality, safety, and customer 

experience, while also optimizing business operations in the food and culinary industry. 
 

Research ML about Food and Culinary Bussiness  

Here are some notable research applying machine learning (ML) techniques in the food and culinary 

business areas and findings: 

Food Quality Control and Inspection: ML has been applied to food quality control and inspection 

tasks, such as detecting defects and contaminants in food products. For example, a study by Feng et al. 

(2021) demonstrated the use of deep learning algorithms to detect foodborne pathogens in meat products. 

Food Sensory Evaluation: ML has been used to analyse sensory evaluation data, such as taste, texture, 

and aroma, to optimize food product formulations and improve product quality. For example, a study by 

Wang et al. (2019) used ML algorithms to predict the sensory characteristics of beef patties based on 

ingredient formulations and processing conditions. 

Menu Optimization and Recommendation: ML has been used to optimize menu offerings and 

recommendations based on customer preferences and sales data. For instance, a study by Sanches et al. 

(2019) used ML algorithms to analyse sales data and optimize menu items and pricing strategies in a 

restaurant setting. 

Personalized Nutrition and Dietary Recommendations: ML has been used to develop personalized 

nutrition and dietary recommendations based on individual health profiles and dietary preferences. For 

example, a study used ML algorithms to develop personalized meal plans for individuals with type 2 

diabetes.(Bulka et al., 2009) 

Food Fraud Detection: ML has been used to detect food fraud, such as adulteration and mislabelling, 

in food products. For instance, a study used ML algorithms to detect mislabelled fish products based on 

DNA sequencing data.(Chin et al., 2015) 

Overall, these studies demonstrate the potential of ML to improve food quality, safety, and customer 

experience, while also optimizing business operations in the food and culinary industry. 

 



SWOT Analysis for IOT, ML and AI in food and culinary business 

SWOT analysis for IoT in food and culinary business can be as follows: 

Strengths: 

• Automation of food preparation, inventory management, and order processing can result in 

increased efficiency and productivity. 

• IoT devices can help improve food safety by monitoring temperature, humidity, and other critical 

factors. 

• Data analytics can provide insights into customer preferences, trends, and supply chain 

management, allowing businesses to make more informed decisions. 

• The integration of IoT devices can help create a seamless and personalized customer experience. 

Weaknesses: 

• The initial costs of implementing IoT devices and integrating them with existing systems can be 

high. 

• The dependence on technology can result in system failures or downtime, which can impact 

operations. 

• IoT devices require maintenance and upgrades to ensure optimal performance, which can be time-

consuming and costly. 

Opportunities: 

• The use of IoT devices can create new revenue streams through the creation of innovative 

products and services. 

• The data collected from IoT devices can be used to improve supply chain management and reduce 

waste. 

• IoT devices can help food and culinary businesses adapt to changing customer needs and 

preferences, such as the increasing demand for sustainable and plant-based foods. 

Threats: 

• Cybersecurity threats pose a risk to the privacy and security of customer data and intellectual 

property. 

• The use of IoT devices may result in job displacement, as automation takes over certain tasks 

previously performed by human workers. 

• The lack of standardization and regulation in the IoT industry can make it difficult to ensure 

compatibility and interoperability between devices from different vendors. \ 

 

(SO) Strategies for IoT food and culinary business 

• Implementing IoT-enabled devices such as smart refrigerators or ovens to automate and monitor 

food storage and preparation 

• Using IoT-enabled sensors and analytics to track inventory and optimize ordering and stocking 

processes 

• Integrating IoT data with other systems, such as point-of-sale systems, to gain a holistic view of 

the business and inform decision-making 

• Offering loyalty programs or incentives for customers to provide data on their preferences and 

behaviours, which can be used to inform menu offerings and marketing strategies 

• Ensuring the security and privacy of customer data through robust cybersecurity measures and 

transparent data management policies. 

 

(WO) Strategies: 

• Conducting a thorough cost-benefit analysis and developing a clear ROI strategy to justify the 

investment in IoT technology 

• Developing robust cybersecurity measures and data management policies to protect customer 

data and ensure compliance with relevant regulations 

• Offering staff training and incentives to encourage adoption and effective use of IoT technology 

• Communicating with customers about the benefits of IoT technology and addressing any 

concerns they may have around data privacy and security 



• Partnering with technology providers or consultants to ensure the most effective and efficient use 

of IoT technology. 

(ST) Strategies: 

• Continuously updating and innovating the business's IoT technology and analytics to stay ahead 

of competitors 

• Regularly conducting risk assessments and implementing appropriate cybersecurity measures to 

protect against data breaches and other threats 

• Developing contingency plans in case of disruptions or outages from third-party technology 

providers 

• Staying up-to-date on relevant data privacy and compliance regulations and ensuring the 

business's practices and policies are in line with those regulations 

• Building customer trust through transparency and clear communication about the business's data 

management policies and practices. 

TABEL 1. SWOT ANALYSIS FOR IOT 

Internal Factor 

(IFAS) 

 

 

 

 

 

 

 

 

 

External Factors (EFAS) 

IOT 

Strengths (S) 

•increased efficiency and 

productivity. 

•IoT devices can help improve food 

safety 

•Data analytics can provide insights 

into customer preferences, 

•The integration of IoT devices can 

help create a seamless and 

personalized customer experience. 

Weaknesses (W) 

• High cost 

• Dependence on technology 

can result in system failures. 

• IoT devices time-consuming 

and costly. 

Opportunities (O) 

• create new revenue streams 

through the creation of 

innovative products and 

services. 

• can be used to improve 

supply chain management 

and reduce waste. 

• adapt to changing customer 

needs and preferences, such 

as the increasing demand 

for sustainable and plant-

based foods. 

(SO) Strategies 

 

• Implementing IoT-enabled 

devices 

• Using IoT-enabled sensors and 

analytics 

• Integrating IoT data with other 

systems 

• Offering loyalty programs or 

incentives for customers 

(WO) Strategies 

• Conducting a thorough cost-

benefit analysis and 

developing 

• Developing robust 

cybersecurity 

• Offering staff training and 

• Communicating with 

• Partnering with technology 

Threats (T) 

 

• Cybersecurity threats pose 

a risk to the privacy and 

security of customer. 

• in job displacement, human 

workers. 

• difficult to ensure 

compatibility different 

vendors. 

(ST) strategies 

• Continuously updating and 

innovating 

• Regularly conducting risk 

assessments 

• Developing contingency plans 

• Staying up-to-date on relevant 

data privacy and compliance 

• Building customer trust 

(WT) Strategies 

• Conducting a thorough cost-

benefit analysis 

• Investing in reliable and 

secure technology 

• audits to identify. 

• Developing clear data 

management policies to staff 

and customers. 

• Implementing change 

management Continuously 

monitoring and. 

Source: writer analysis 

(WT) Strategies: 

• Conducting a thorough cost-benefit analysis and developing a clear ROI strategy to justify the 

investment in IoT technology 



• Investing in reliable and secure technology and regularly conducting risk assessments and 

security audits to identify and mitigate vulnerabilities 

• Developing clear data management policies and procedures that comply with relevant regulations 

and standards, and regularly communicating those policies to staff and customers 

• Implementing change management strategies to encourage staff and customers to adopt and 

effectively use IoT technology 

• Continuously monitoring and evaluating the market and economic landscape to anticipate and 

respond to potential threats and opportunities. 

TABLE 2. SWOT ANALYSIS FOR ML 

Internal Factor 

(IFAS) 

 

 

 

 

 

 

 

 

 

 

 

 

External Factors (EFAS) 

ML 

Strengths (S) 

• provide insights into customer 

preferences and behaviors, allowing 

businesses to tailor their offerings to 

meet their needs. 

• improve operational efficiency by 

automating tasks such as inventory 

management and supply chain 

optimization. 

• improve food safety and quality 

control by identifying potential risks 

and hazards. 

 

Weaknesses (W) 

• The initial investment high, 

particularly for small 

businesses. 

• The accuracy of ML models 

depends on the quality and 

quantity of data used to train. 

• The complexity of ML 

algorithms can make it difficult 

Opportunities (O) 

• innovate and create new 

products and services by 

identifying trends and 

opportunities in the market. 

• improve customer satisfaction 

by offering personalized 

recommendations and 

experiences. 

• improve supply chain 

management by optimizing 

logistics and reducing waste. 

 

(SO) Strategies 

 

• Collecting and analyzing relevant 

data 

• Developing robust ML algorithms 

that can accurately predict and 

anticipate customer preferences and 

behaviors 

• Offering customized menus and 

promotions based on ML analysis of 

customer data 

• Developing partnerships with 

technology providers and consultants 

to ensure the most effective and 

efficient use of ML technology 

• Regularly monitoring and evaluating 

the effectiveness of ML 

(WO) Strategies 

• Developing and implementing 

clear data privacy and security 

• Providing ongoing training and 

support for staff 

• Regularly auditing and testing 

ML algorithms 

• Developing a clear 

communication strategy to 

address any potential customers. 

• Collaborating with industry 

partners and technology 

providers to stay at the forefront 

of ML 

Threats (T) 

• job displacement, particularly 

for low-skilled jobs. 

• raise concerns around privacy 

and security, particularly 

customer data. 

• The lack of standardization 

and regulation in the ML 

(ST) strategies 

• Ensuring data privacy and security 

through robust policies and 

procedures. 

• Balancing the use of ML technology 

with human interaction 

• Focusing on unique and innovative 

uses of ML technology 

• Developing a long-term technology 

roadmap and 

(WT) Strategies 

• Ensuring the availability and 

quality of data 

• Investing in education and 

training for staff 

• Conducting regular audits and 

testing to identify and mitigate 

biases in ML. 

• Developing contingency plans 

for technical failures or errors. 

• Prioritizing data privacy and 

security compliance 

• Staying up to date with 

technological advancement 

• Implementing strong 

cybersecurity 

Source: writer analysis 

 

 



Here is a SWOT analysis for Machine Learning (ML) in the Food and Culinary Business: 

Strengths: 

• Machine learning can provide insights into customer preferences and behaviours, allowing 

businesses to tailor their offerings to meet their needs. 

• ML can help improve operational efficiency by automating tasks such as inventory management 

and supply chain optimization. 

• ML can help improve food safety and quality control by identifying potential risks and hazards. 

Weaknesses: 

• The initial investment required to implement ML systems can be high, particularly for small 

businesses. 

• The accuracy of ML models depends on the quality and quantity of data used to train them, which 

can be a challenge in the food industry where data can be scarce and difficult to obtain. 

• The complexity of ML algorithms can make it difficult for non-technical staff to understand and 

utilize them effectively. 

Opportunities: 

• ML can help businesses to innovate and create new products and services by identifying trends 

and opportunities in the market. 

• ML can help businesses to improve customer satisfaction by offering personalized 

recommendations and experiences. 

• ML can help businesses to improve supply chain management by optimizing logistics and 

reducing waste. 

Threats: 

• The use of ML can result in job displacement, particularly for low-skilled jobs. 

• The use of ML can raise concerns around privacy and security, particularly with regards to the 

collection and use of customer data. 

• The lack of standardization and regulation in the ML industry can make it difficult to ensure 

compatibility and interoperability between different systems and vendors. 

(SO) Strategies: 

• Collecting and analysing relevant data from various sources, including sales data, social media, 

and customer feedback 

• Developing robust ML algorithms that can accurately predict and anticipate customer 

preferences and behaviours 

• Offering customized menus and promotions based on ML analysis of customer data 

• Developing partnerships with technology providers and consultants to ensure the most effective 

and efficient use of ML technology 

• Regularly monitoring and evaluating the effectiveness of ML technology and adjusting strategies 

accordingly. 

(WO) Strategies: 

• Developing and implementing clear data privacy and security policies and procedures to address 

potential concerns and risks 

• Providing ongoing training and support for staff to ensure effective use and maintenance of ML 

technology 

• Regularly auditing and testing ML algorithms to ensure fairness and accuracy, and including 

diverse and representative data sets to address potential biases 

• Developing a clear communication strategy to address any potential customer concerns or 

pushback regarding the use of ML technology 

• Collaborating with industry partners and technology providers to stay at the forefront of ML 

innovation and development, and exploring potential applications for ML technology beyond 

traditional use cases. 

(ST) Strategies: 

• Ensuring data privacy and security through robust policies and procedures, and partnering with 

trusted technology providers to minimize the risk of data breaches 

• Balancing the use of ML technology with human interaction and creativity to maintain a personal 

touch and stand out in a crowded market 



• Focusing on unique and innovative uses of ML technology to differentiate from competitors and 

stay ahead of the curve 

• Developing a long-term technology roadmap and investing in regular updates and maintenance 

to stay current with rapidly evolving technology. 

(WT) Strategies: 

• Ensuring the availability and quality of data through effective data management strategies, such 

as data cleaning and normalization 

• Investing in education and training for staff to ensure they have a strong understanding of ML 

technology and how to use it effectively 

• Conducting regular audits and testing to identify and mitigate biases in ML algorithms, and being 

transparent about the limitations and potential inaccuracies of ML technology 

• Developing contingency plans for technical failures or errors, such as backup systems or manual 

processes 

• Prioritizing data privacy and security compliance by partnering with experts or investing in robust 

security measures 

• Staying up-to-date with technological advancements and adapting accordingly, such as through 

regular technology updates or partnerships with technology providers 

• Implementing strong cybersecurity measures to prevent attacks and minimize the risk of data 

breaches. 

 

Here is a SWOT analysis for Artificial Intelligence (AI) in the Food and Culinary Business: 

Strengths: 

• AI can provide insights into customer preferences and behaviours, allowing businesses to tailor 

their offerings to meet their needs. 

• AI can help improve operational efficiency by automating tasks such as inventory management 

and supply chain optimization. 

• AI can help improve food safety and quality control by identifying potential risks and hazards. 

Weaknesses: 

• The initial investment required to implement AI systems can be high, particularly for small 

businesses. 

• The accuracy of AI models depends on the quality and quantity of data used to train them, which 

can be a challenge in the food industry where data can be scarce and difficult to obtain. 

• The complexity of AI algorithms can make it difficult for non-technical staff to understand and 

utilize them effectively. 

Opportunities: 

• AI can help businesses to innovate and create new products and services by identifying trends 

and opportunities in the market. 

• AI can help businesses to improve customer satisfaction by offering personalized 

recommendations and experiences. 

• AI can help businesses to improve supply chain management by optimizing logistics and reducing 

waste. 

Threats: 

• The use of AI can result in job displacement, particularly for low-skilled jobs. 

• The use of AI can raise concerns around privacy and security, particularly with regards to the 

collection and use of customer data. 

• The lack of standardization and regulation in the AI industry can make it difficult to ensure 

compatibility and interoperability between different systems and vendors. 

 

 

 

 

 

 

 



TABLE 3. SWOT ANALYSIS FOR AI 

 

Internal Factor 

(IFAS) 

 

 

 

 

 

 

 

 

 

 

 

 

External Factors (EFAS) 

AI 

Strengths (S) 

• provide insights into customer 

preferences and behaviors, allowing 

businesses to tailor their offerings to 

meet their needs. 

• help improve operational efficiency 

by automating tasks such as 

inventory management and supply 

chain optimization. 

• help improve food safety and quality 

control by identifying potential risks 

and hazards. 

Weaknesses (W) 

• The initial investment required 

high, particularly for small 

businesses. 

• The accuracy of AI models 

depends on the quality and 

quantity of data.  

• The complexity of AI 

algorithms can make it difficult 

for non-technical staff to 

understand and utilize them 

effectively. 

 

Opportunities (O) 

• help businesses to innovate 

and create new products and 

services by identifying trends 

and opportunities in the 

market. 

• help businesses to improve 

customer satisfaction by 

offering personalized 

recommendations and 

experiences. 

• help businesses to improve 

supply chain management by 

optimizing logistics and 

reducing waste. 

 

(SO) Strategies 

 

• Implement AI-powered tools such as 

chatbots, mobile apps, and digital 

kiosks  

• Use AI-powered inventory 

management systems  

• Utilize AI to develop new recipes 

and flavor combinations  

• Partner with AI companies 

specializing in supply chain 

optimization 

• Incorporate AI-powered health and 

nutrition tools into menu planning to 

create personalized meal plans for 

customers.  

(WO) Strategies 

• Start small: budget allows. 

• Collaboration: Collaborating 

with AI companies  

• Human input: balance it with 

human creativity and judgment 

to ensure that the customer 

experience is not negatively 

impacted. 

• Innovation: AI can provide 

businesses with insights into 

customer preferences and 

trends, 

Threats (T) 

• job displacement, particularly 

for low-skilled jobs. 

• raise concerns around privacy 

and security, particularly with 

regards to the collection and 

use of customer data. 

• The lack of standardization 

and regulation in the AI 

industry can make it difficult 

to ensure compatibility and 

interoperability between 

different systems and vendors. 

 

(ST) strategies 

• Invest in cybersecurity measures 

• Retrain and reskill employees 

• Balance AI with human input:  

• Be transparent about data collection 

and usage  

(WT) Strategies 

• Evaluate the costs and benefits:  

• Balance AI with human input:  

• Invest in cybersecurity 

measures. 

• Reskill and train employees:  

• Be transparent about data 

collection and usage:  

Source: writer analysis 

(SO) Strategies 

• Implement AI-powered tools such as chatbots, mobile apps, and digital kiosks to collect customer 

data and personalize recommendations. 

• Use AI-powered inventory management systems to optimize ingredient ordering and reduce food 

waste. 

• Utilize AI to develop new recipes and flavour combinations that are tailored to customer 

preferences and dietary restrictions. 

• Partner with AI companies specializing in supply chain optimization to streamline the delivery 

process and ensure ingredient freshness. 

• Incorporate AI-powered health and nutrition tools into menu planning to create personalized meal 

plans for customers. 

 

 



(WO) Strategies 

• Start small: Businesses can implement AI technology in specific areas, such as inventory 

management or personalized recommendations, to start with and gradually expand to other areas 

as the budget allows. 

• Collaboration: Collaborating with AI companies or experts in the field can help businesses gain 

access to the latest technology and expertise without investing in it themselves. 

• Human input: While AI can provide valuable insights, it is important to balance it with human 

creativity and judgment to ensure that the customer experience is not negatively impacted. 

• Innovation: AI can provide businesses with insights into customer preferences and trends, 

allowing for the creation of new and innovative dishes that cater to changing tastes and 

preferences. 

(ST) Strategies 

• Invest in cybersecurity measures: To mitigate the risk of cyber-attacks and data breaches, 

businesses should invest in robust cybersecurity measures such as encryption, firewalls, and 

intrusion detection systems. 

• Retrain and reskill employees: As certain tasks become more automated, businesses can reskill 

and train employees in new areas such as AI programming, customer service, and creative design. 

• Balance AI with human input: To ensure that the customer experience is not negatively impacted, 

businesses should balance AI technology with human creativity and judgment. 

• Be transparent about data collection and usage: To build trust with customers, businesses should 

be transparent about their data collection and usage practices, and comply with privacy 

regulations such as General Data Protection Regulation (GDPR) and California Consumer 

Privacy Act (CCPA). 

(WT) Strategies: 

• Evaluate the costs and benefits: Businesses should evaluate the potential costs and benefits of 

implementing AI technology before making any investment decisions. 

• Balance AI with human input: To ensure that the customer experience is not negatively impacted, 

businesses should balance AI technology with human creativity and judgment. 

• Invest in cybersecurity measures: To mitigate the risk of cyber-attacks and data breaches, 

businesses should invest in robust cybersecurity measures such as encryption, firewalls, and 

intrusion detection systems. 

• Reskill and train employees: As certain tasks become more automated, businesses can reskill and 

train employees in new areas such as AI programming, customer service, and creative design. 

Be transparent about data collection and usage: To build trust with customers, businesses should be 

transparent about their data collection and usage practices and comply with privacy regulations such 

as General Data Protection Regulation (GDPR) and California Consumer Privacy Act (CCPA) US 

state law to protect the data and privacy rights. 

 

Conclusion  

In conclusion, Smart Technologies have the potential to transform the food and culinary business. Smart 

technologies can provide businesses with insights into customer preferences and behaviors, automate 

tasks, and improve food safety and quality control. However, there are also challenges and limitations 

associated with the implementation of smart technologies, including the high initial investment 

required, the need for high-quality data, and the potential for job displacement. Nonetheless, businesses 

that successfully leverage these technologies stand to gain a competitive advantage, improve 

operational efficiency, and provide a better customer experience. Therefore, it is important for food and 

culinary businesses to carefully evaluate the SWOT analysis, IFAS and EFAS analysis of IoT, ML, and 

AI before implementing these technologies, and to develop a clear strategy for their deployment and 

ongoing management. 
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