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Highlights 

 

• Four main goals in sustainable food development include ending hunger, achieving food security, improv-
ing food nutrition and promoting sustainable production. 
 

• Innovation in food technology and processing is one of the key drivers that can significantly contribute to 
meeting the needs of the human population and at the same time ensure the sustainability of food sys-
tems in the future. 

 
 

• Fourth Industrial Revolution has huge potential to revolutionize the food systems by improving the food 
supply chain and creating more effective food production. 
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Food systems provide food products and services that are essential to humanity, but at the same time 

affect the environment and ecosystem.  As the world is facing serious issues in global population 

growth, climate change and natural resource scarcity, the food industry is challenged to ensure 

enough food to feed the human population. Globally, 4 billion tonnes of food are produced, and this 

is expected to increase more than 60% to feed at least 9 billion population by 2050 (FAO, 2009). By 

looking closely into this issue, technology is playing an important role in finding solutions to ensure 

sustainable food systems development.  There are four main goals in sustainable food development 

which include ending hunger, achieving food security, improving food nutrition and promoting sus-

tainable production.  In achieving these goals, food systems need to be; i) inclusive – including 

economic and social aspects, ii) sustainable – minimizing negative environmental impacts, conserv-

ing scarce natural resources, saving biodiversity loss and strengthening resiliency against future 

shocks, iii) efficient - producing adequate quantities of nutritious and healthy foods for global needs 

while minimizing loss and waste, and iv) nutritious and healthy – providing and promoting the con-

sumption of diverse nutritious and safe foods for a healthy diet (WEF, 2018). 

Innovation in food technology and processing is one of the key drivers that can significantly contrib-

ute to meeting the goals of a sustainable food supply. This includes meeting both the quantity (to en-

sure production and delivery of sufficient food for all) and quality (includes the provision of safe and 

nutritious food for healthy and sustainable diets) of food.  For instance, development of probiotic 

beverages as functional food that could provide sustainable health solutions, design of new food 

processing that could minimize food consumption while maximizing the nutrient content of food, 

recycling of food waste into biofuels and biochemicals that could reduce environmental impact, in-

novation in food technology tools such as urban farming tools and environmentally friendly food so-

lutions, and many more to come.  

Almost one-third of global food production (approximately 1.3 billion tonnes) is lost along the sup-

ply chain or wasted by consumers and retailers (WEF, 2018). Innovative food supply chains need to 

be highlighted to address the issue of food waste and thus promote sustainability in food systems.  

This may also include better land management, lower pollution and better hygiene during processing, 

usage of safe and sustainable packaging, reduced discrepancies in supply-demand, creation of con-

sumer trust for food products, use of bio-fertilizers, and waste segregation and composting (Zaidel, 

2017).   

Recently, the Fourth Industrial Revolution (4IR) has attracted the attention of many researchers and 

food industry players.  The 4IR combines artificial intelligence and data technology as a new solu-

tion to address mainly industrial and social issues by integrating digital and physical fields.  The 

4IR technologies have huge potential to revolutionize food systems by improving the food supply 

chain and creating more effective food production. Figure 1 shows the combinations of 4IR that can 

enable innovation to solve challenges faced in food systems. For example, innovation in precision 

agriculture such as yield monitoring, diagnosing insect pests, measuring soil moisture, diagnosing 

harvest time, and monitoring crop health status, which will allow improvements in the agriculture 



  

 

 

sector (Sung, 2018). Other emerging technologies, such as sensor technology for food safety, 

non-thermal pasteurization and sterilization, nano- and micro technology, development of novel 

preservation alternatives, extending the shelf life of fresh products, alternative processes requiring 

less energy or water, plant-based meat alternatives and many more, are possible as well.  

 

Figure 1. Combinations of 4IR technologies that enable innovation for solving challenges faced in 

food systems (adapted from WEF, 2018). 

There are no limits when it comes to innovation.  New challenges will always be faced when it 

comes to creating new technologies in order to address the issues of global food security.  Two-way 

communications between the public and private sectors are very important to ensure an effective way 

of sharing information and creating new technologies.  It is now important for us to start thinking 

towards sustainability in food technology and what we can do to help our future generations.   
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