
FOOD SCIENCE AND TECHNOLOGY 

Lecture02 

 

Lecture 2: Food Production and Processing Challenges 

 

Hello everyone, Namaskar. Now, in this second lecture, we will discuss the food 

production and processing challenges. 

 

The concepts which will be covered in this lecture include population growth and food 

demand, the impact of global warming on food production, limited resource management 

for food production, food security and production methods, 

 

quantitative and qualitative losses in the food supply chain, and management of food losses.  



Now, let's talk about global food challenges. You know, food is one of the basic needs of 

humans. However, providing proper food for everyone is still a challenge. Some of the 

challenges in sustainable food supply are population growth and increased food demand, 

 

food production and yield, global warming and subsequent climate change, huge losses in 

food production both during the pre-harvest and post-harvest, and also at the consumer end 

and finally, the need for sustainable food processing techniques. So, this lecture discusses 

the alarming issues involved in these aspects, followed by probable solutions. It will also 

discuss the importance and implementation of supply chain management, followed by the 

application of innovative technologies. 

 

So, here in the first lecture, I provided some data on food production. If you see the global 

food production trends from 1961 to 2023, You can see the land utilization; almost the 

cultivable, agricultural land has either remained constant or is decreasing sometimes. So, 

there is not much increase in agricultural land or land for cultivation. You see the other 

things like population has increased very significantly. And the increase is also there in the 



cereal yield, cereal production, etc. and it is even 0 to up to 250% over these years. 

Similarly, if you can see the fruits and vegetable trends, the trend in banana production has 

increased. But in some of the fruits like oranges, apples, etc., or oranges and grapes, etc. 

The production rate has not increased very much from 2000 to 2022; the data is there. 

Similarly, in the vegetables, some vegetables like tomatoes, etc., there has been an increase 

in the rate. But the rate of increase for some vegetables like eggplants, etc., has been less. 

Similarly, in fish, pig, beef, poultry, sheep, goat, etc. The trend of the production in million 

tons is given here. This picture shows the trend of milk production as well as prices. You 

see the production has been, it is global data; it has been increasing significantly 

throughout. However, the prices fluctuate; sometimes, there is an increase in the milk price, 

and sometimes, there is a decrease, and it is best known to the regions of the countries. 

There are various factors for this, so in this case, global production is continuing again.  

 

Here, we have shown that the major top five producers, so in the case of fruit production, 

China, India, the United States, Brazil, and Turkey are the major top five producers. India 

produces 112.63 million tons of food annually. In the vegetables also, the same scenario is 

almost there. India is second after China in vegetable production. In cereal production, 

India comes in third place. First place is China, and second place is the United States, with 

633.8 million tons and 467.9 million tons produced, respectively. India produces 

approximately 318.3 million tons of cereals. Similarly, in milk production, India is the 

number one producer, followed by the United States, Pakistan, China, and Brazil, which 

are the top five milk producers worldwide. In pulses, India is again the major producer, 

with an annual production of 28 million tons. Myanmar, Canada, China, and Russia are the 

other four producers. In meat production, India does not rank among the top five producers. 

The top five producers are China, the United States, Brazil, Australia, and Canada. In fish 

production, India ranks third, with an annual production of 10.9 MMT of fish. You will 



notice that in all these commodities, China is number one, and Indonesia also holds a 

significant position in some of these commodities. Population growth and food demand are 

the major challenges in meeting the food needs of people. Food security is threatened by 

population growth, and you can see here that from 1950 the world population was about 

2.5 billion, and by 2100, the population is expected to grow to about 10.9 billion. 

 

Population growth is uneven across regions. While sub-Saharan Africa is anticipated to 

witness rapid growth, high-income countries are experiencing population decline. The 

average global fertility rate is 2.2 births per woman. However, the global average is 

decreasing. Currently, the population has the highest share of personnel aged 18 years and 

below. However, it is predicted that by the year 2070, the number of people aged 65 and 

older may outnumber those under 18. These demographic shifts have significant economic 

and social implications, influencing resource consumption, urbanization, and adaptation 

efforts to climate change. You see that even here in Asia, the population by 2050 will be 

about 54% of the population followed by 25% in Africa, and then other countries, with 

88% in Latin America. Europe has about 5%, North America similarly, and the trend is 

growing.  

So if you look at the food demand and consumption patterns, obviously, the total global 

food demand is expected to increase by 35% to 56% between 2010 and 2050. The 

population at risk of hunger is expected to change by minus 91% to plus 8%. If climate 

change is taken into account, the ranges change slightly to plus 30% to plus 62% for total 

food demand and minus 91% to plus 30% for the population at risk of hunger. So you see 

here these global malnourishment conditions in African regions, and also in Indian regions 

is more than 75% and this is an alarming situation for Africa as well as in India. 



 

This graph also shows the increase in food demand till 2040, and again you see here Asian 

countries and African countries, the food demand will be higher, and obviously, one major 

reason in Asian countries is the population because the population is increasing; the 

population is more in Asia and Africa, so the food demand obviously will be more. 

So, these are big challenges in meeting the food demand. Population growth is escalating 

food demand and exerting pressure on agricultural systems to scale up. Climate change is 

another problem. It poses a substantial threat to food production, affecting crop yield and 

distribution. Water scarcity limits the availability of water for irrigation and complicates 

food production systems. 

 

Continuous agricultural expansion, coupled with poor land management practices, leads to 

soil erosion and land degradation, diminishing arable land and reducing its productivity. 

Increasing global demand for food leads to intensified competition for natural resources 

such as land and energy. This competition can hinder agricultural expansion and affect 

food prices and availability. Global food supply chains are often complex and prone to 



disruption, whether from geographical or geopolitical conflicts. Pandemics are natural 

disasters. Economic disparities affect food distribution and access, meaning that even with 

increased production, many people are still facing food insecurity, and the reasons for that 

are many. So, addressing these inequalities is vital in achieving food security for all. 

Here, challenges face by the agricultural food system in meeting the food demand. So, we 

have to focus on the agricultural production systems. These are influenced by factors such 

as the environment, Processing, distribution, marketing, and human health and well-being. 

These are the four pillars. 

 

We have to properly manage all these four issues that influence farmland, natural resources, 

agricultural various things, or even air quality, soil quality, water quality, etc. All these 

influence the agricultural production system as well as the environment, and these also 

influence the market, trade, government, corporations, cultures; and similarly, the support 

system is influenced by various processing, distribution, and marketing practices like 

harvesting, processing, packaging, etc. They all influence human health and well-being 

like nutrition, food security, food justice, and economic well-being. So, all these are 

interrelated, and one has to tackle them.  

So, see the impact of global warming on food production. I already talked about global 

warming, and nowadays, in almost all scientific gatherings, whether it is G20, G8, or all 

those things, this issue is one of the major concerns. 



 

Global warming refers to the long-term increase in the Earth's average surface temperature. 

And what are the various causes of global warming? That is deforestation, Greenhouse gas 

emissions, increase in greenhouse gas emissions, even waste management, and waste 

management, that is, there are greenhouse gases, a major proportion of this is contributed 

by waste degradation, industrial emissions, transportation emissions, energy production, 

even ocean acidification because of the highly soluble carbon dioxide, agricultural 

practices, excessive use of fertilizers, crop cycles, etc. These are the various contributors 

to global warming and therefore they influence agricultural cultivation.  

 

So, climate change and agriculture, if you look at, an increase in temperature increases 

many diseases in crops, etc. 16 to 20 percent of the yield of major crops, such as corn, 

soybean, etc., is reduced even by a 1° Celsius temperature increase, which decreases the 

yield of major crops by up to 20 percent. If proper care is not taken by the 2080s, there 

could be about a 16 percent decrease in agricultural productivity. This can be observed due 

to climate change. 



So, adaptation and mitigation challenges include increased input costs, risks to small 

farmers, soil degradation, pests, and diseases, such as the expansion of pest habitats, 

increased pest activities, and affected crop yields, including heat stress, drought, water 

scarcity, and changing growing seasons, etc. Even now, the growing seasons, harvesting 

seasons, and planting times, are affected by global temperature changes, so in fact, the 

entire agricultural system needs to be reworked. Agricultural scientists and engineers are 

being forced to rework their production strategies, etc. So, food supply chain disruptions, 

weather extremes, price volatility, and influences on food quality and nutrition, like 

nutrient depletion, are occurring as well as changes in crop composition and all those 

things. So, these are because all these climate changes affect all these activities in 

agriculture.  

 

Also, there is a significant impact on livestock and fisheries. Global warming, like rising 

temperatures, changing precipitation patterns, and ocean acidification, profoundly impacts 

livestock and fisheries. A 5° Celsius increase in temperature may lead to a 10% decrease 

in livestock yield across cow-calf and dairy operations. Conception rates could decline by 

4.6% for every unit increase in temperature-humidity index above 70. Global fish 

community biomass could decline by as much as 30% by 2100 due to global warming. 

Aquaculture is also said to be affected by ocean acidification, salt alteration, and ocean 

intrusion into freshwater systems due to sea level rise.  

So, globally, to combat the detrimental effect of global warming in food production, like 

obviously one has to go through the three major pillars in this area: the use of more and 

more climate-smart agriculture, conservation agriculture, improved irrigation practices, 

and crop diversification. Then, sustainable practices like reducing greenhouse gas 

emissions from food production including sustainable livestock practices, agroforestry, 



 

and reduced food waste. Then another very important area is technological innovations. 

Research into drought-resistant and heat-tolerant crop varieties is critical in ensuring future 

food security in a warming world. So, you have to have crop varieties which can withstand, 

and grow well even in high-temperature conditions.  

So, limited resource management for food production, then, like these limited resource 

management encompasses practices and strategies aimed at maximizing agricultural 

productivity while conserving natural resources. Land, water, energy, and fertilizers are the 

most critical resources that need to be managed for food production. 

 

The land area usually increases with practices such as deforestation, which is damaging to 

the environment. Current practices followed in agriculture are not very sustainable. We 

have to do a lot in this area. Integration of technologies can pose a challenge or it can pose 

a possible sustainable solution. So various technologies have to be integrated at the farm 

level particularly for irrigation, sowing, harvesting and other practices like fertilizer 

application practices, etc. In all this, one has to use modern technologies, and these 



technologies, if they are integrated properly, we can see a better future, or it may provide 

a possibly sustainable solution. Global policy shifts are essential for technological 

innovations and implementation. The Paris Agreement is an international treaty on climate 

change that was enforced in 2016 to restrict global warming by 2 degrees Celsius above 

pre-industrial levels. So, it has to be properly implemented.  

 

So now the challenges in limited resource management are the ones that are land 

degradation like monoculture, that growing a single crop over large areas reduces 

agricultural bio-diversity, even pollinator decline, like the decline of pollinators, pesticide 

use, climate change, threatens food production, particularly fruits and vegetable crops. 

Then water scarcity, over-irrigation, depleting water resources at unsustainable rates, 

problematic water-scarce regions, or groundwater depletion, like the depletion of aquifers, 

reducing the availability of water for future generations. Energy efficiency is another 

challenge in resource management due to fossil fuel dependence. Modern agricultural 

practices rely heavily on fossil fuels, and there is a lack of renewable energy adoption. For 

example, the agricultural sector could adopt renewable energy resources. And finally, the 

overuse of fertilizers and pesticides. Soil and water contamination, along with the overuse 

of chemical fertilizers and pesticides, are major factors. Resource depletion, such as the 

depletion of non-renewable sources, threatens future agricultural productivity. So, 

considering all of these, our focus of agriculture has to be on how to overcome the problems 

of land degradation, water scarcity, energy inefficiency, and the overuse of fertilizers and 

pesticides.  

So, to achieve sustainability in food production, there are again six major verticals, 

 



 

such as food security and nutrition. You have to save food, grow more food, and reduce 

post-harvest losses, etc. Like dietary patterns, even the growing plant-based food market 

and the valuation of this $74.2 billion by 2027 for plant-based products. Then, a sustainable 

approach is necessary, such as organic farming, etc. It covers 1.5% of global agricultural 

land. Then, in terms of resource use, agriculture uses 50% of habitable land, 70% of 

freshwater, and 30% of energy. Environmental impact: for example, about 26% of 

greenhouse gas emissions come from agriculture and food-related businesses, 80% of 

deforestation happens for food production. And then, food waste—again, 1.3 billion tons 

of food, costing around 1 trillion dollars, is wasted every year. That in fact, if we want to 

have sustainability in the food production system, we have to properly address all these 

issues and challenges.  

 

Then, obviously, the strategies for improved resource management includes number one, 

land and soil: precision agriculture, biotechnology, and soil health are key. In water: one 

has to go for smart irrigation, sustainable practice integration. Remote sensing, drone 

robotics, automation, telemetry, and fleet management are key in the energy sector. And 



then, finally, fertilizers and nutrient management: data analytics and decision support 

systems, precision agriculture should be used for managing fertilizers and nutrients in 

crops. So, these are the strategies to improve resource management in agriculture. 

 

Food security—again, what is food security? It refers to the availability, access, and 

utilization of food that meets dietary needs and food preferences for an active and healthy 

life. And it is a very important activity for every nation, even to provide food to every 

person. Every person is important for a country, and that is why we should secure our food. 

So, food security—now we are talking about nutrition security or health security. So, for 

food security, there are four verticals again: availability, utilization, access, and stability. 

Availability means the supply of food influenced by local production, imports, and food 

reserves and for this whatever needs to be done should be done to make food available to 

people. And then, once food is made available to people, their aspect is important. Their 

aspect is its utilization, meaning to obtain sufficient food influenced by economic access 

and physical access as well. That is, everybody's food may be available, but everybody 

cannot buy it. Everybody cannot use it, cannot get it. So that disparity and all those things 

are required to be economic disparity and other things should be removed. Then access, 

similarly again, proper use of food involves knowledge and means to prepare nutritious 

meals using these raw food materials, etc. How should they be processed? How should 

they be cooked? So that the nutrition, etc. is maintained in food. Food security is also 

related to nutrition security. So that type of knowledge should be given to the people. 

People should be equipped with all the understanding about food and how to make it safe, 

and then obviously stability means food security over time, even in the face of economic, 

climatic, or political challenges. So, it should be stable. Everybody should be assured of 

food security. 



So, in this slide, we have given an overview that is food waste and loss. what is that? It is 

one of the major factors which causes food insecurity. At one time, in many countries, 

people were not getting proper food, daily needed food, and at the same time, in some 

countries, a lot of food wastages, etc., are there. For instance, in the United Nations 

approximately 1.3 billion tons of food is wasted. Globally, food waste is around 30 percent, 

and the increase in greenhouse gas emissions is by 6 percent. This food waste 

 

influences greenhouse gas emissions. So, food waste and food loss account for 6 to 10% 

of global greenhouse gas emissions, like 3.3 GT of CO2 each year. So in this, you can see 

the crops that are consumed as food in China, India, USA, Indonesia, and Pakistan at the 

household level, at the food service level, as well as at the retail level. You can see that in 

all the countries, including India and China also, there is a significant, huge amount of food 

lost at all three levels, that is, the household level, food service level, as well as retail level. 

In this slide, it is the data in tons every year. If you look at the kg per capita per year, that 

is how much is the contribution of an individual person to the food losses, and here the 

condition you see in India, it is much lesser than in China per kg per capita per year, that 

is at the household level, the data is 64 the same data in India is 50, USA 59, Indonesia 77 

and Pakistan 74 kg per capita per year, that is the contribution to food loss. similarly, if you 

see the retail sector also in India, it is the retail sector only, 16 kg per capita per person is 

there, whereas in China also 16 kg. So in almost all these countries, the retail sector food 

loss is almost similar. But yes, in the processing sector, again, India is the smallest. So, this 

obviously refers to India and China, because here, even the huge losses are present. That 

is the population. It can be related to the huge population in it. However, the per capita 

level losses are less in India.  

Now, briefly, the conventional way these agricultural things can be made. 



 

So, once you have tackled agricultural production, then you should use modern processing; 

there, one is the conventional food processing method and then the modern food processing 

method. Conventional, like traditional food processing methods in grain processing, 

include age-old technology like milling, soaking, germination, cooking, roasting, popping, 

fermentation, etc. to make products like flour, porridge, soup, beverages, alcoholic 

beverages, and so on. In fruits and vegetables, blanching, pasteurization, pickling, drying, 

cold storage, and use of preservatives have been the traditional technologies, and the 

products made traditionally include jam, jelly, pickles, dried vegetables, ketchup, and so 

on. In oil processing, cold pressing, hand-operated presses, screw presses, etc. are being 

used traditionally in the field like groundnuts, coconut oil, olive oil, sesame oil, flaxseed 

oil, etc. In spices, generally milling and grinding were used traditionally for turmeric, chilli, 

and powder.  

 

Advanced food production methods, if you talk about them, there are electrical methods 

like pulse electric field or ohmic field, which is mostly the non-thermal processing like 

irradiation, ultrasound, use of ultrasound for processing, high-pressure processing, ozone 



processing, and cold plasma. So, most of these technologies I have discussed in detail in 

my other course, that is, the novel technology of food processing and shelf life extension 

that is discussed. So, in this course, maybe in the later module, we will briefly tell the 

concept, but not the details.  

 

Future trends in food production: if you look at this slide, there are major challenges. 

industries which are going more and more to meet the food demand, which is the major 

challenge. So, not only agriculture but other than agriculture as well. One such is lab-grown 

meat, which is one area for meat people to replace cattle growing, and for rearing cattle, 

etc., for meat purposes. It has been proven now that cattle rearing is one of the costlier 

technologies from the production as well as the environmental aspects. So, this can be, 

maybe in the future, you may say that cultured meat is produced and it has come in a big 

way. In cultured meat, as you can see here, it is produced by in vitro cultivation of animal 

cells; that is, animal cells are taken, and after the, instead of slaughtering the animals, the 

animal cells are taken, and these cells are inoculated into some sort of system. Then these 

cells grow in the laboratory. These grown cells are further put into the reaction medium or 

fermenters or whatever suitable reaction these meats can form. It is called cellular 

agriculture. It gives the oils, all these things, which are restored from the bioscience and 

look into pinkish products like muscle-like products that they grow in the reaction medium. 

They reorient, reorganize, etc., into a muscle-like material, which is finally, by using tissue 

engineering technologies, converted into exactly the product that mimics meat texture, 

even meat flavour, and all those things. So, there is a lot of work going on in several 

countries, including India, that is being done nowadays on lab-grown meat from cell to 

stick. Other technologies like artificial intelligence, machine learning, and robotics, etc., 

are coming. So, here it is 3D printing. 3D printing technology is another emerging 

technology that is likely to dominate the food production area and food processing area, 



and 3D printing creates a three-dimensional object with the material being added together. 

You can even take synthetic ingredients, that is, chemical forms of ingredients and these 

ingredients can be properly blended and mixed, as you can see here in this picture. And 

then this is given a 3D, three-dimensional picture, created a digital class, digital 

gastronomy, to revolutionize food manufacturing with customized shape, colour, flavour, 

texture, and even nutrition. Sometimes this 3D printing can be used to provide customized 

nutrition or precise nutrition to the customers but food to the people. So, these are some of 

the areas where the future of food processing and food production can be seen. And apart 

from this, there are many other technologies. So, we will take the classes to come.  

 

Qualitative losses in the food supply chain talk about there is nutritional quality, improper 

storage, transportation, and handling causing the loss of essential nutrients. Degradation of 

macronutrients exposed to high temperatures long storage time or degradation of protein 

content in grains and legumes all result in nutritional quality losses. Another is the physical 

quality of the food like damage to appearance during harvesting, handling, or 

transportation. Perishables such as fruits and vegetables lose their freshness and texture if 

they are not properly handled or if there is some cut or damage to the tissue. Then there 

may be taste and flavour degradation, poor storage or prolonged exposure to heat and light, 

which can degrade the taste and flavour. Also, the safety and hygiene, and it is very 

important if the supply chain is not properly maintained, like poor handling, unsanitary 

conditions are there, or even improper storage, etcetera, even if the food is exposed to 

pesticides. Pesticides, toxins, and other chemicals during production or storage, may 

seriously impair the safety and hygiene and then shelf life reduction of food products. 

Obviously, all these may result in the shelf life reduction of food products. light, oxygen, 

moisture, etcetera, are also important factors which influence the shelf life of the food 

materials. This supply chain must be properly maintained to manage all these things.  



 

Prevention strategies for qualitative losses during the supply chain, during processing, and 

all related aspects. Obviously, improved packaging should be considered, as proper 

packaging preserves food quality. Such as modified atmosphere packaging, which can 

extend shelf life and retain the freshness of the food products. Consumer awareness is very 

important; educating consumers on food storage, portion planning, and understanding 

labels, such as use-by dates, can reduce waste at the household level. These should be 

properly taught: What is the use-by date, and by which date it should be consumed? 

Sanitary handling practices are very important. Encouraging proper hygiene and handling 

practices throughout the supply chain can reduce the risk of contamination and spoilage.  

 

Then, qualitative loss in the food supply chain can occur at the production stage, such as 

pre-harvest losses, harvesting stages, pre-harvest proper crop management, pest 

management, disease management, or post-harvest improper handling, etc., improper 

harvesting techniques or timings, etc., can reduce quality, but proper care should be taken 

to reduce these losses at this stage. Then, post-harvest and storage. If there are inappropriate 

storage conditions, insect infestation, or microbial contamination, that will result in huge 



losses. So, it has to be taken care of and properly managed. Then processing and packaging 

like peeling, trimming, milling, or processing of grains or even improper packaging can 

result in physical damage or contamination, etc. Then in the retail and consumer waste at 

the household level due to lack of storage facilities, food is often discarded due to 

overstocking, damage, or nearing expiration dates. In the distribution and transportation, 

poor handling, rough transport conditions, etc. can result in more losses. So, this should be 

properly managed.  

 

Then prevention strategies for qualitative losses. Moreover, you have to take lessons from 

what are the various reasons for the quantitative losses. One has to know what are the 

factors, So, that those should be controlled. One is improved harvesting techniques. The 

farmer should be properly trained for better harvesting practices, and this can reduce the 

field losses. Enhanced storage conditions like utilizing hermetic storage, silos and cold 

chain infrastructure. It helps reduce post-harvest losses. Efficient transportation like 

improving logistics and using temperature-controlled transport can significantly reduce 

spoilage during distribution, particularly for perishables, etc. Temperature-controlled 

transportation can help significantly in reducing the losses and enable better market 

management. Establishing systems that allow surplus food from retailers and markets to be 

redistributed can prevent food from being wasted. It should be properly managed at the 

retailer level.  

Management of food losses at the pre-harvest stage. 



 

Number one, climate-resilient crops: developing and using crops that can withstand 

extreme weather conditions, pests, and diseases can help reduce pre-harvest losses. Also, 

agricultural research institutions are key players in this area. New technologies should be 

developed, new machinery should be developed, and these can be used for climate-resilient 

agriculture. Additionally, improved agricultural practices, such as providing farmers with 

access to quality seeds, quality fertilizers, and agricultural practices. These would include 

the advantages of crop rotation, precision agriculture, and pest management.  

 

Then, the management of food losses at the harvesting stage. Training farmers in harvesting 

technologies: they should be educated on the use of modern and advanced practices for 

harvesting crops at the right time and in the right way. Mechanization can also help reduce 

manual errors, etc. So, more and more mechanized harvesting practices should be 

developed and implemented. Appropriate tools and machinery, using proper equipment for 

harvesting grains, fruits, vegetables, will minimize losses due to damage or incomplete 

harvesting. 



 

Then, the management of food losses at the post-harvest stage, like storage solutions and 

developing proper storage facilities like hermetic storage for grains or temperature-

controlled environments for perishables, can prevent spoilage due to reduced moisture, 

pests, or fungal infections. Improved packaging: better packaging solutions such as vacuum 

packaging or modified atmosphere packaging, can extend the shelf life of perishable items 

and reduce their spoilage. Cold chain infrastructure, like establishing a reliable cold chain 

network for the storage and transportation of temperature-sensitive food products can 

drastically reduce spoilage during transit.  

Then, even at the processing and handling level what are the strategies for the management 

of food losses? 

 

Obviously, processing efficiency and the use of better technologies, maybe advanced 

technologies, modern technology, and equipment, can minimize food losses and preserve 

nutritional value. Then, the implementation of quality control measures at various stages 

of food processing ensures minimal quantities of food are lost due to contamination, 



improper handling, or degradation. And then, as earlier also told, efficient transport 

networks. Enhancing the transport system with better vehicles, infrastructure, and logistics 

ensures that the food reaches the market and consumers with minimal losses and this 

includes investing in refrigerated trucks for perishable goods. Proper handling, training 

workers in food handling, and best practices during transportation and distribution. It will 

reduce physical damage to the food products, which often leads to losses.  

 

So, overall, you can say that strategies to control food losses include adopting modern farm 

practices like utilizing precision agriculture, better pest control, utilization of improved 

seeds, proper harvest timings and methods, like ensuring that the crops are harvested at the 

optimal time and stage. Invest in better storage facilities, like installing temperature-

controlled warehouses and using hermetic storage for grains, can reduce spoilage caused 

by moisture and pests. Use of silos and cold storage, like modern silos for grain and cold 

chain systems for perishables, or improved packaging materials. Utilize biodegradable and 

smart packaging materials. So, these should be the strategies to control food losses.  

Vacuum sealing and modified atmosphere packaging are another technology for a strategy 

to maintain the freshness of perishable foods. Efficiency in processing units is another very 

important aspect. 



 

The use of advanced processes in food manufacturing, training of workers, optimizing 

handling practices and better demand forecasting using artificial intelligence and data 

analytics to predict consumer demand accurately can control food losses. Educating the 

workers on best practices for handling the products and training the workers in proper 

handling and processing techniques are other strategies to control food losses. So, these are 

some ways by which one can control food losses.  

 

So, finally, I would like to summarize this lecture by saying that global production is 

expected to grow. Increasing food demand by 35 to 56% by 2050, which puts significant 

pressure on agricultural systems to meet these needs. Critical resources like land, water, 

and energy are becoming limited, necessitating more efficient and sustainable farming 

practices to meet growing food demands. It is important to manage food losses at various 

stages like pre-harvest, harvest, and post-harvest through improved techniques and 

infrastructure to ensure food security. Advanced methods like high-pressure processing, 

3D printing, and sustainable packaging are the future trends to reduce waste and improve 

the efficiency of the food supply chain.  



So, these are the references which are used in this lecture. 

 

Thank you very much. 

 


