®

Check for
updates

Harish Kumar Sharma and Navneet Kumar

Abstract

In this chapter, the importance of agro-processing industry is highlighted. The
agricultural production of various commodities from the leading countries of the
world during the last decade is presented. The chapter includes the status of cereal
industry, fruit and vegetable industry, fish industry, livestock industry, poultry
industry, sugarcane industry, pulse industry, tea industry, oilseed industry, spice
industry and dairy industry across the globe. The overall increase in the produc-
tion of cereals, fruits, vegetables, fish, livestock, sugarcane, tea, oilseeds, pulses
and spices has been observed during the last decade. The growth rate in the
production is also expected to increase in number of agricultural sectors in the
years to come to meet the increasing global demand. It will expand the agro-
processing industry and storage facilities in particular. The untapped contribution
of agro-processing industries in the economy of developing countries and
employment generation is also highlighted.
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1.1 Introduction

The demand for agricultural commodities is mainly driven by the set of parameters,
viz. income, price, preference and population. Now, the use of agricultural
commodities is not limited to food only, but it has now been expanded to the
non-food uses too such as fuels, feed and other industrial applications. Therefore,
the expansion is expected towards the different processing units across the world in
the future. Processing involves all the activities that led to the transformation of basic
food material to be more usable, less prone to deterioration and easily handled so as
to make it a more useful product. Processing of produce involves different unit
operations to convert it into value-added form starting from harvesting to end use.

The growing urban population, working professionals and fast-pace life style has
resuled time constraints for the various household that eventually is popularising
numerous processed food products in different developing nations also. Therefore,
the agro-processing sector is one of the most important sectors to reach new levels of
growth and development. The conversion of basic food stuff to premium food
quality product has not only given stability to the processed food industries but
also benefited the farmers by increasing their income. However, the growth of the
food processing sector depends upon the production of the agricultural produce,
demand, export opportunities and policy of the government.

There are countries in which different corporations/agencies ensure procurement
of wheat, paddy, pulses, fruits, etc. directly from the farmers to provide higher
returns to them. Horticulture Produce Marketing and Processing Corporation
(J&K, India) procures apples from local orchards for the production of apple juice
concentrate without involving local dealers and suppliers, thus providing high direct
return to their yield. Higher returns are also attained as apples used for concentrate
production are generally not equally acceptable for direct consumption because of
the quality, and therefore it fetches lower price, if sold in the market for direct
consumption. Hence, producing juice concentrate adds value to the produce and
yields higher returns. Similar approach is needed for the entire cultivated segment to
boost up the income level of farmers.

The agriculture sector is considered as the backbone of growth and development
of a country. In India, more than 60% of land is occupied by the agro sector and leads
in the production of many commodities like tea, sugar, milk, fruits, vegetables, etc.
Such huge production is responsible for huge investments and employment genera-
tion. However, due to insufficient processing facilities, higher losses are observed.
Fruits and vegetables encounter the highest loss percentage of 5.8—18%. With the
advances in science and technology, rapid strides are needed in the food processing
sector to prevent such losses and convert basic crops into valuable products. This
sector requires more attention not only to strengthen the concern of the food security
but to promote industrialization, which can enhance rural, social and economic
development.
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1.2  Agro-Processing Industries

The agro industry is an enterprise that processes biomass. It is also referred to as an
establishment, which diversifies the food market by processing raw materials and
providing varieties of foods. Agro-processing industries are considered as the most
important setup to prevent post-harvest losses of agriculture produce as well as
livestock. As per the FAOSTAT database, the processing of barley for the produc-
tion of beer remains on the top among processed agricultural produce with 186.5 MT
in 2018, while the production of sugar remains on the second processed product with
a production of 182 MT [1] (Fig. 1.1).

The food processing industries are being promoted by concerned state/
department to:

* Provide hygienic, safe and quality products.

* Provide cost-effective nutritious foods to the people.

* Build a highly productive and competitive industry.

* Promote sensitization of food safety issues.

* Develop knowledge-based industry, which promotes value addition.

* Promote modernization of agriculture and bring the benefits of urbanization to the
food processing sector.

The status of different agro-processing industries is described as follows:

1.3  Cereal Industry

Cereal industries have developed very fast in the world as well as in India.
Consumers demand more benefits from standard foods. Therefore, cereal based
products like extruded snacks, breakfast cereals, biscuits etc. are produced from
basic agro products such as wheat, sorghum, oats etc. to provide not only nutrition-
ally rich products but also healthy and palatable to match busy life style. China is the
leading producer of cereals followed by the USA and India. Production of various
cereals is presented in Table 1.1, and the production is expected to increase further
by 1% annually for a time span of nearly 10 years. In the recent years, the supply of
the cereals has exceeded the consumption, which has led to the significant buildup of
stock and caused the reduction of prices in the international market as compared to
the previous decade.

The maximum production of maize remains on the first place with a production of
1148.5 million tonnes, while wheat and paddy remain on the second and third places
with a production of 765.8 and 755.5 million tonnes (503.9 million tonnes of milled
rice equivalent), respectively [2]. The world cereal production is projected to
increase to 3054 million tonnes by the year 2028 [3]. The largest growth is expected
in maize production followed by wheat, rice and then coarse grains. The world
average yield of the cereals is expected to increase by 1.1% annually, and mostly the
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increase in the world production of cereals is mainly going to be in Asia, Latin
America, Africa and Eastern Europe [3].

Rice is a staple food in most of the states of India especially southern and eastern
regions. Tables 1.2 and 1.3 show the production of paddy (rice) and wheat. The
global rice production is expected to reach 583 million tonnes by the year 2029 [4].
India accounts production of white and brown rice, which is more than 20% of world
production and is considered as one of the largest producers. Indian paddy produc-
tion reached up to 177.6 million tonnes in 2019. Rice industries are considered as the
backbone of our staple food and have a significant contribution to food security.
India is one of the world’s best basmati rice producers and exported nearly 4.45 mil-
lion tonnes of basmati during 2019-2020 [5]. However, the consumption pattern of
rice is going to increase over the next 10 years. The utilization of rice is going to
expand nearly by 1.1% annually compared to 1.4% annually in the last decade.

The global rice production is projected to grow over the next 10 years. However,
the production in developed countries is going to increase marginally, whereas the
growth is going to be robust in the developing nations. Asia is going to contribute to
the majority of the production, and the highest growth is expected in India followed
by Indonesia, China, Vietnam and Thailand. The production in China is going to see
the growth at the slower pace than the previous decade due to decrease in area of
plantation. The production of paddy in different countries and the world is shown in
Table 1.2. The world rice trade is expected to grow by 2.3% annually, and nearly
75% of total export is traded by India, Thailand, Vietnam, Pakistan and the USA.
The largest import is expected in Africa, countries where the demand is going to be
higher than the production due to per capita consumption and population growth.

W0r|d’ 2018 m Beer of barley

= Cotton lint

= Cottonseed
= Margarine, short
= Molasses
= Qil, coconut (copra)
m Qil, cottonseed
m Oil, groundnut
m Qil, linseed
m Oil, maize
m Oil, olive, virgin
m Oil, palm
= Oil, palm kernel
= Oil, rapeseed
Qil, safflower
= Qil, sesame
= Qil, soybean
Qil, sunflower
= Palm kernels

m Sugar Raw Centrifugal
u Wine

Fig. 1.1 Pattern of processed agricultural production of the world during 2018
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Wheat production in India has seen a sharp increase from 6.46 million tonnes
(MT) in 1950-1951 from an area of 9.75 MH to more than 93 MT during 2011-2012
from an area of about 30 million hectares (MH). After China, India is the second
largest producer of wheat in the world (Table 1.3) with a share of nearly 12% in total
production of the world. Global wheat production is going to increase and is
expected to reach up to 839 million tonnes by 2029 [4]. The increase in production
by the developed nations is projected to add by 41 million tonnes in the year 2028,
whereas the production in developing countries is going to add 45 million tonnes.
India is further expected to increase its production by 15.5 million tonnes in the year
2028 [3]. The consumption of wheat is also going to increase globally. China, India,
Africa and the Middle East are projected to account for nearly two-thirds of the
increase in consumption [3]. The production of wheat-based alcohol is also projected
to grow in order to boost the production of alcohol.

The export of wheat is also expected to grow over the next 10 years. The Russian
Federation is expected to remain as the leading exporter of wheat, which may
account for 20% of the world wheat export by 2028 followed by EU and the USA.
The import of wheat is widespread across the world, but the top five importing
nations are Egypt, Indonesia, Algeria, Brazil and the Philippines [3].

1.4  Fruit and Vegetable Industry

India is the second largest producer of fruits and vegetables after China. Table 1.4
shows the production of fruits and vegetables across the globe. Fruits and vegetables
are highly perishable in nature because of high moisture content (70-95%). The
different processes such as pickling, dehydration, canning, bottling and other pres-
ervation techniques have been introduced to reduce the wastage of fresh fruits and
vegetables and to add value. However, the processing varies in different countries
depending upon the facilities and domestic patterns and policies. The USA processes
around 65% of the total production, whereas the Philippines and China process
around 78% and 23%, respectively. The processing in India is lesser than 3% and

Table 1.1 Production of

. . ) Production, million tonnes
cereals in major producing

countries and the world [2] Year China, mainland USA India World
2010 496.3 401.1 267.8 2460.5
2011 519.4 385.5 287.9 2581.6
2012 539.3 356.2 293.3 2556.1
2013 552.7 434.3 294.9 2759.2
2014 557.4 442.8 296.0 2809.4
2015 618.2 431.9 284.3 2833.6
2016 614.6 503.5 297.9 2917.4
2017 614.0 440.3 310.8 2966.0
2018 608.9 439.7 321.6 2912.3

2019 612.7 421.5 324.3 2979.0
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Table 1.2 Production of

. - : Production, million tonnes
paddy in major producing

countries and the world [2] Year China, mainland | India Indonesia | World
2010 195.8 144.0 59.3 694.0
2011 201.0 157.9 58.3 719.1
2012 204.2 157.8 59.7 727.7
2013 203.6 159.2 60.1 731.8
2014 206.5 157.2 59.1 730.8
2015 212.1 156.5 61.0 732.0
2016 211.1 163.7 59.4 739.5
2017 212.7 168.5 59.4 751.7
2018 212.1 174.7 59.2 762.8
2019 209.6 177.6 54.6 755.5

Table 1.3 Production of wheat in major producing countries and the world [2]

Production, million tonnes

Year China, mainland India Russian Federation USA World
2010 115.2 80.8 41.5 60.1 640.8
2011 117.4 86.9 56.2 54.4 696.9
2012 121.0 94.9 37.7 61.7 673.7
2013 121.9 93.5 52.1 58.1 710.4
2014 126.2 95.9 59.7 55.1 728.8
2015 132.6 86.5 61.8 55.8 742.0
2016 133.3 92.3 73.3 62.8 748.5
2017 134.2 98.5 86.0 47.4 772.3
2018 131.4 99.9 72.1 51.3 733.4
2019 133.6 103.6 74.5 52.3 765.8

does not contribute significantly in the world trade (<1%). But, the processing is
expected to grow and is projected to process 16.39 million tonnes by 2024 as
compared to 8.31 million tonnes in the year 2019 [6].

The production of fruits and vegetables has been consistently increasing for the
last two decades and is projected to have further growth due to the awareness
towards health, nutrition, availability and functional aspects. The fruit and vegetable
industry in Asia has a tremendous export potential due to a wide range of produce.
The short production cycle of vegetables allows farmers to have multiple cropping
and produce good volume. Asia produces nearly 74% of the world vegetable
production, and China produces more than 50% of the world production of
vegetables and produced 588.3 million tonnes of vegetables in the year 2019
(Table 1.4). The domestic consumption in developing countries is still low due to
the purchasing capacity and eating habits. Processed vegetables including dried
vegetables constitute the large share of export. However, the vegetables in frozen
form is going to see the future growth tremendously.

Even fruit and vegetable processing industries in a number of countries do not
receive standard quality produce due to inadequate availability of cold stores and
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cold chain transport, which in turn results in low-grade processed foods. However,
significant developments in technology involve efforts to reduce losses by better
understanding of harvesting, handling and preservation. Packaging of fruits and
vegetables has a significant role in the prevention of losses and increase of shelf
life. Much of the produce is produced in rural areas, and due to inadequate facilities
and lack of direct approach to the industries, producers receive much lower prices.
Keeping in view, the involvement of different government corporations in post-
liberalization era has helped the fruit and vegetable industry to improve upon the
value chain to a certain extent.

In developing countries, the food industry has been facing problems on different
fronts and need to work under the constraints of variation in the quality of raw
material and varied prices, inefficient techniques for handling and storage, lack of
research facilities, uncertainty in the availability of adequate quantity for processing,
high cost of energy, expensive and inadequate cold chain facilities and varied
processing conditions from one material to another. Research and Development in
future need to focus on these issues and cost effective value-added and diversified
products.

1.5  Fish Industry

Fisheries and aquaculture are one of the most important businesses in developing
countries because over 500 million people depend on it. The consistent growth of
production and utilization across the world can be observed from Table 1.5. The
production for produce from inland water increased from 7.5 to 63.4 million tonnes
in four decades, which is more than six times the initial inland production. It clearly
indicates the interest of the peoples in the inland fisheries and aquaculture, while
consistent growth can also be observed in marine production, but the growth rate is
comparatively lower; however, it still holds the lion share in the production statistics.

Table 1.4 Production of fruits and vegetables in major producing countries and the world [2]

Production, million tonnes

Fruits Vegetables
Year China India Brazil World China India USA World
2010 195.1 76.4 41.6 736.9 4574 99.3 34.7 921.1
2011 204.5 76.1 442 761.9 4754 105.7 34.0 954.3
2012 214.5 78.0 41.6 775.2 483.9 112.9 353 977.6
2013 221.5 85.3 41.0 806.4 4934 119.6 33.6 996.5
2014 227.0 91.0 40.6 822.7 505.8 125.2 35.7 1032.6
2015 229.1 90.8 40.1 835.7 535.0 120.0 34.5 1059.1
2016 232.3 92.0 38.9 839.0 544.7 125.9 34.1 1078.9
2017 236.8 98.0 39.9 844.7 559.2 131.6 32.1 1099.5
2018 239.1 101.9 39.9 871.2 573.8 130.1 31.7 1106.1

2019 246.6 104.2 40.1 883.4 588.3 132.0 30.0 1130.2
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The production of fish at the global level is projected to grow (1.1% annually) but
comparatively lesser than the previous decade (2.4% annually). The top capture
producers are China, Indonesia, Peru, India, the Russian Federation, the USA and
Vietnam, and the major aquaculture producers are China, India and Indonesia with a
total production of 47.6, 7.1 and 5.4 million tonnes, respectively, in 2018 [7].

In the world trade, the share of top five exporting nations, China, Vietnam,
Norway, the European Union and the Russian Federation, is expected to grow by
46% from the current share of nearly 45%. However, the fastest growth is forecasted
for Indonesia, and it is expected that it may capture the fourth position in the list of
exporting nations and in the world trade by 2028 [3]. In the last four decades, the
consumption pattern increased consistently in developing countries, whereas this
pattern is nearly invariable in developed countries on an average basis. In the recent
years, the growth of capture fisheries is not appreciable, but it is projected to increase
mainly due to the higher prices and better management in some parts of the globe.
The consumption of fish from aquaculture is expected to increase to 58% in the year
2028 from the current share of nearly 52% [3]. The non-food uses of the fisheries
also increased in the developing countries, whereas it decreased in the developed
countries. India has nearly 8118 km of marine coastline and 3827 fishing villages
along with 1941 traditional fish landing centres and is considered as one of the major
suppliers of fish in the world. With a total production of 12.39 million tonnes during
the year 2018 makes India as the third biggest producer of the fisheries (Table 1.6).
The lack of good management practices and the depletion of the stock of some
fisheries are seen as the prime concern at the global level.

The trade of fish meal is also going to increase in the next decade, and Peru is
going to be the major exporting nation for the fish meal followed by the European
Union and Chile. Likewise, trade in fish oil may also grow. In developing nations,
fish processing is mainly carried out for export purposes. The established fish
processing industries have their own fishing fleets. Preliminary processing involves
handling and storage under optimum conditions. Modern fish industries often have
facilities for automatic filleting and freezing of fresh fish. Facilities for processing of
fish are relatively small compared to production. Lack of efficient refrigerated
transport and unavailability of sufficient cold stores are highly responsible for
temperature abuse, which mainly contributes to losses. The efforts are needed to
further increase the fish production to meet the global demand. In addition,
innovations and commercialization are needed on the organized scale to isolate
and fraction out the functional constituents for medicinal uses.

1.6 Livestock Industry and Poultry Industry

The livestock and poultry sectors play an important role in the livelihood of rural
people and economy. India has the largest population of livestock in the world,
whereas it is the fifth largest producer of broiler. China is the leading producer of
eggs in the world followed by the USA and India. India produces almost 6.3 mil-
lion tonnes of meat and ranks fifth in the world production. However, only 1% is
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converted into value-added products as per Technology Exports Development
Organisations. Table 1.7 shows the production of eggs and meat, and the data
indicate that the growth rate of poultry population and average production is
comparatively higher as compared to livestock.

The global market for meat products is expanding, and therefore it is an opportu-
nity for the countries to increase their share in the world market. The major increase
in meat production was mainly observed in Australia, the European Union, the
Russian Federation and the USA, whereas minor increase was also observed in
Argentina, Mexico and India. The production of meat is expected to expand over this
decade, and major growth is speculated in the developing nations, which may
account for nearly 74%. The consumption of meat is also expected to increase,
though the growth rate may be a little lower than the previous decade. The consump-
tion of meat is already high in the developed countries and is expected to further
increase due to purchasing power and affordability.

The lower prices of pig meat and poultry make them a favourite in developing
nations, but the increase in income diversifies the range of products. However,
income is not only the parameter for the product consumption, but other factors
such as urbanization; environmental, cultural and health concern; and religious
beliefs also affect the consumption pattern of meat and meat products. Poultry
meat consumption is projected to increase irrespective of income and accounts a
major share. In the world trade, Brazil and the USA are the major exporting nations
and the export is further expected to increase in this decade, whereas the Asian
countries are going to be the major importing nations and the share may be around
56% of the global trade.

Major problem faced by meat industries is mainly due to temperature abuse while
transportation and storage. Meat industries in a number of countries have not
received much attention from policy makers and scientists. Efforts are needed to
further develop infrastructure for export of both fresh and processed meat and
poultry. The poultry sector has been growing continuously across the world.

1.7 Sugarcane Industry

In the recent years, the demand of sugar has been slowed down due to the potential
concern of health from the excessive consumption of sugars and lesser growth rate of
the world population. Brazil produced about 752.9 million tonnes of sugar crops in
the year 2019 and tops the world, while India ranks second with a production of
405.4 million tonnes (Table 1.8). The sugar production of the world is projected to
increase over the next 10 years. The sugar consumption is going to increase over the
next 10 years mainly in developing countries. The main demand is projected in Asia
and Africa in the coming years. Sugar-rich processed products, mainly the confec-
tionery and soft drinks, are expected to rise in demand in the urban markets of Asia
and Africa.

The largest consumption of sugar, especially in Asia, is expected in India
followed by China, Indonesia and then Pakistan, whereas the highest consumption
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in Africa is projected in Egypt and sub-Saharan countries. The consumption of sugar
in developed countries is declining due to negative health effect such as diabetes,
weight gain, heart diseases, tooth decay, etc. The countries are coming forward to
impose taxes on calorific sugar products to reduce the consumption. Mexico is the
first to do it. To nullify the effect of this tax, companies are replacing sugar with
artificial sweeteners.

The sugarcane industry not only converts sugarcane into premium product sugar
but also utilizes many of its by-products including molasses, press cake and green
top. These are utilized for the preparation of pulp, paper, particle board, feed,
medium, alcohols, acetic acid, sorbitol and many other valuable products.
Table 1.8 shows the scenario of the sugar industry over the past two decades and
establishes that the world production is almost consistently increasing. In the
Russian Federation, the demand of sugar is expected to grow due to higher demand
of alcoholic products.

Sugarcane industries need better infrastructure and better transportation facilities
to transport sugarcane from the agriculture field to industry. A comprehensive
system for the timely payment of raw material to farmers is also needed to be
evolved.

1.8  Pulse Industry

India is the leading producer of pulses followed by Canada and Myanmar
(Table 1.9). Canada and Myanmar and Australia do not possess adequate processing
facilities of the pulses because of the consumption pattern in these countries. These
countries do not have consumption of pulses to the larger extent; therefore, attempts
have not been made to develop the processing facilities. India requires almost
22.0 million tonnes of pulses to meet the increasing demand. Storage of pulses is
always an issue, and these are normally stored in gunny bags or in small tin
containers. As per the research findings, pulses need to be stored in air-tight
containers at 20-22 °C for long-time storage. Table 1.9 shows the production of
pulses in India and across the globe. In the last two decades, the production of pulses
increased on an average basis, though it is not the preferred crop for the farmers due
to the lesser productivity and lack of assured market. India not only is the largest
producer but also consumes diverse range of pulses, which are the main source of
proteins in the diet especially for the vegetarian people. The lesser production of
pulses as compared to the growth of population changed the ratio of demand and
supply in the last two decades and resulted in higher prices and lesser per capita
consumption. The improvement in the yield of the pulses and more focus to bring out
value-added acceptable and economically viable products for the consumers can
further increase the demand and reduce the cost.
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Table 1.9 Production of

. ; Production, million tonnes
pulses [2] in major produc-

ing countries and the world Year India Canada Myanmar World
2010 17.2 5.4 5.1 72.0
2011 17.6 43 5.0 70.3
2012 16.8 53 53 74.7
2013 18.9 6.6 5.7 78.9
2014 20.0 6.2 6.1 78.9
2015 17.3 6.1 6.2 79.1
2016 18.1 8.3 6.5 87.8
2017 23.7 7.1 6.6 95.7
2018 25.5 6.3 6.7 923
2019 21.5 7.0 6.9 88.4

1.9 Tea Industry

Tea is the most popular beverage in the world after water. China is the largest
producer of tea with a production of 2.8 million tonnes in the year 2019 followed by
India and Kenya (Table 1.10).

According to FAO, the tea sector is going to observe the compound annual
growth rate of nearly 4 to 5.5% in a time span of 2017 to 2024 [9]. The tea industry
is considered to provide employment on the large scale, and therefore it is labour-
intensive. Material, energy and employee are the major parameters which contribute
to the cost among the inputs. To make the industry more competitive, energy and
employee cost need to be reduced. The automation and modernization of the
industry and application of non-conventional sources of energy can bring down
the cost. The tea industry also generates indirect employment in the different sectors
such as warehouses, transportation and manufacturing of aluminium foil, tin plates,
cardboard paper, tea chest, fertilizers, insecticides, etc. The establishment of tea
parks, proper exhibition and connectivity with the tourism industry will help this
industry to grow further in rapid pace. In addition, the innovative value-added
products such as proven functional tea may again catalyse the growth of tea industry.

1.10 Oilseed Industry

The oilseeds remain as the major source of fat and is one of the essential constituents
in the human diet. The body requires about 44-77 g of fat per day based on the 2000
calories a day, which is provided by oilseeds and animals. Indonesia is the leading
producer of oilseeds with a production of 264.1 million tonnes in the year 2019
followed by Brazil, the USA, Malaysia, China and India (Table 1.11). India ranks
sixth in the world production of oilseeds. Soybean, cottonseed, groundnut, sun-
flower, safflower, coconut, rapeseed and mustard are the popular oilseeds.
Table 1.11 shows the production of oilseed across the world with a total production
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Table 1.10 Production of

h ; ; Production, million tonnes
tea [2] in major producing

countries and the world Year China India Kenya World
2010 1.5 1.0 0.4 4.6
2011 1.6 1.1 0.4 4.8
2012 1.8 1.1 0.4 5.0
2013 1.9 1.2 0.4 53
2014 2.1 1.2 0.4 5.5
2015 2.3 1.2 0.4 5.8
2016 2.3 1.3 0.5 5.8
2017 2.5 1.3 0.4 6.0
2018 2.6 1.3 0.5 6.3
2019 2.8 1.4 0.5 6.5

Table 1.11 Production of oilseeds in major producing countries and the world [2]

Production, million tonnes

Year Indonesia Malaysia USA Brazil China, mainland India World
2010 | 165.5 83.8 104.9 76.4 66.8 59.5 833.9
2011 177.1 93.7 97.6 84.7 68.9 60.8 876.6
2012 | 187.2 95.7 98.8 75.6 69.6 58.3 866.5
2013  |200.6 95.7 103.2 89.9 67.6 63.3 940.6
2014 | 199.3 96.2 121.5 96.0 67.4 58.7 965.5
2015 |202.6 99.0 121.4 106.6 63.9 52.0 980.7
2016 |209.0 87.0 132.7 104.9 63.6 58.7 990.4
2017 |255.6 102.5 138.0 1233 68.6 59.9 1101.8
2018 [259.5 99.1 137.0 1283 70.2 62.5 1099.2
2019 | 264.1 99.8 115.1 127.0 75.3 64.8 1101.3

of 1101.3 million tonnes in 2019. The increase in oilseeds is continuous in all the
major oilseed-producing countries; however, Brazil observed about 66% growth and
stands on the first place in the increase in production during 2010-2019 followed by
Indonesia with 60% growth, whereas about 32% production growth was observed in
the whole world. Indonesia and Malaysia remain as the main suppliers of palm oil in
the world and dominate the vegetable oil market [2].

India is the biggest importer of edible oil in the world and is expected to maintain
a high per capita consumption. Therefore, the import is expected to increase sub-
stantially along with the major growth of the domestic oilseed production.

Generally, groundnut, rapeseed, mustard, linseed, sesame and castor are grown as
the main oil-bearing crops; however, other crops, viz. soybean, sunflower and
coconut, also significantly contribute in oil production. Despite the significant
contribution in oilseed production, there are countries which cannot fulfil the
demand, and hence they import a substantial amount of oil. To meet the demand,
the usage of supplementary resources for the production of oil can be an option.
Supplementary sources of vegetable oil may include rice bran oil, cottonseed oil,
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corn oil, etc., and these supplementary sources can be used for consumption to meet
the demand.

The protein meal output is also expected to expand globally in this decade but
comparatively at a lesser rate than the last decade and is projected to reach 400 Mt.
by the year 2028. The protein meal is mainly dominated by the soybean, and it
accounts for nearly two-thirds of the protein meal production of the world. Argentina
is the largest exporter of the meal, whereas the European Union, China, the USA,
Brazil, Argentina and India are going to be the lead players in the production of
meal, and these countries are projected to have a share of 75% of the total world
production.

1.11 Spice Industry

India is the major producer of spices and mainly produces cardamom, pepper,
ginger, turmeric, bean stew, cumin, celery, coriander, fennel, garlic, dill seed, chilli,
tamarind, clove, fenugreek, ajwain and nutmeg among several others. Spices are the
essential components of diet for numerous people in the world. India is the largest
producer and consumer of spices in the world. The country produces nearly 75 of the
109 varieties listed by ISO (International Organization for Standardization). In
addition, it is the major exporter of spices across the globe and accounts half of
the world trade. To develop this industry, functional spice parks are now established
to enable processers and exporters to forge a closer and lasting relationship with
spice growers. Table 1.12 shows the production of spices in major countries and the
world.

In the year 2019, a total of 110 million tonnes of spices and spice products were
exported to the USA, China, Hong Kong, Vietnam, Bangladesh and several other
countries. India contributes around 35% ginger production, 30% pepper production
and 90% turmeric production of the world.

Spices can be used in different applications such as sauces, dressings, bakery
products, beverages, frozen foods and several other packaged foods and food
products. Besides, spices are also used in the cosmetic industry. Sage and rosemary
herbs are generally used for essential oils, which find applications in perfumes.
Perfume industry incorporates spices such as cinnamon, vanilla, clove, etc. for the
different fragrances. The food sector is the promising potential buyer of the spices,
and the spice market is expected to grow nearly at the rate of 5% per annum till the
year 2025. Seed spices are used in Unani and Ayurvedic medicines since long, but
their potential effects and mechanism need to be explored and developed to cure
different diseases and infections. As the demand is increasing, the production of
spices and related industries is now being set up in different other countries also. The
functional and medicinal uses of spices are proven based on the scientific aspects;
therefore, their application can be propagated in the world over in all the culinary
foods.
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1.12 Dairy Industry

India is the world’s largest milk producer, whereas the USA and China contribute to
the milk production as the second and third largest countries across the globe. The
world milk production, mainly of 81% cow’s milk, 15% buffalo milk and the rest 4%
percent from other milch animals such as sheep, goat, camel, etc., grew nearly by
1.6% to 880 million tonnes in 2018.

The world production of milk is expected to grow at the rate of nearly 1.7%
annually. India and Pakistan are the important milk producers and are expected to
contribute a major share in the world market in the coming 10 years. Currently, in
India, the production is consistently increasing, but it does not have a large impact on
the world trade due to the high domestic demand. Major countries, such as the
European Union, New Zealand and the USA, are the major dairy product exporters,
and their production increased by 0.8%, 3.2% and 1.1%, respectively, in the year
2018. In addition, Australia and Argentina are also exporting milk products interna-
tionally and expected to grow over the next 10 years.

The European Union, the second largest producer, is expected to have grown
slowly as compared to the world average. This industry is well versed and has
diversified its market offering products like cheese, yogurt, ghee, butter,
concentrated milk, dry powders and several other processed products. Less than
30% of the milk is processed into the different commercial products. Butter and
cheese have the better demand considerably. Cheese consumption especially in
North America and Europe has got a major market share. WMP and SMP, which
are mainly used in a number of applications such as bakery product, different liquid
milks, infant formula, confectionery, etc., are largely traded and mainly used for the
trades.

North Africa, the Middle East, South East Asia, developed countries and China
are the major importers of dairy products. China is one of the major importers of
dairy products. The developed nations import good amount of cheese and butter. The
relatively higher prices of milk fat may lead to the substitution by the vegetable fat,
which may bring variation in the production of milk fat and demand in the interna-
tional market. Likewise, the role of plant-based dairy substitute such as soy, rice,
almond-based drinks, etc. has increased in the recent years in different regions. But,
there are different views regarding their wider acceptability and health aspects,
which may create uncertainty on the long-term impact of these substitutes in the
milk and milk product demands.

India is self-reliant in terms of the production and consumption of milk, but there
are regions such as South East Asian countries, the Middle East and Africa where the
demand for the milk and milk products is expected to grow faster than the produc-
tion, which will lead to the increase in import of dairy products. Transport of liquid
milk is expensive; therefore, the demand is expected to be meted out with the milk
powders. The milk powders are largely produced across the globe due to the
application in various food products.

Indian dairy industry has successfully developed a direct link between producers
and ultimate users by procuring milk from the producer in rural areas and then
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Table 1.13 Production of milk in major producing countries and the world [8]

Production, million tonnes

Year China, mainland India Pakistan USA World
2010 41 122 35 88 724
2011 41 128 37 89 742
2012 42 133 38 91 759
2013 40 138 39 91 768
2014 42 147 40 93 794
2015 36 156 42 95 803
2016 35 165 43 96 814
2017 35 176 52 98 855
2018 35 188 54 99 880
2019 36 188 56 99 883

transporting it to district units and finally processing. Table 1.13 shows the produc-
tion of milk. Though the production of milk is steady, still the processing of milk at
the organized scale in developing countries is a challenge. In addition, the value
addition is needed, and more focus on the value-added products will further expand
this industry in the future.

In general, the overall increase in the production of cereals, fruits, vegetables,
fish, livestock, sugarcane, tea, oilseeds, pulses and spices was observed during the
last decade. The growth rate in the production is also expected through increase in
the area under cultivation and productivity level [10, 11] in the years to come to meet
the increasing global demand. This will expand the agro-processing sector and
storage facilities in particular. The agro-processing industries also contribute in the
economy, employment generation to the rural youths, as a source of foreign
exchange through export, human resource development through training and crea-
tion of stable markets for raw, intermediate and finished products [12]. Bakeries,
breweries, soybean processing, rice processing, wheat milling units, pulse milling,
poultry processing, tea/coffee processing, sauces, pickles, traditional sweets and
snacks are the major processing units. The agro-processing industry is the untapped
sector in a number of developing countries and the countries which are the leading
producers of the different agricultural produces.

1.13 Exercise

1. Discuss the importance of the agro-processing sector in the development of a
nation with a view to mitigate the challenge of population growth.

2. What is the status of cereal production in the major producing countries in the
world? Explain the various types of major cereal processing units.

3. What is the importance of pulses in agricultural production? Despite the substan-
tial production of pulses in Canada, Myanmar and Australia, why has the
processing industry not taken shape in these countries?
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4. Discuss the significance of spices in agro-processing sectors. What are the
production patterns of spices in the world? Discuss in brief.

5. Which are the leading producers of milk? How dairy processing units performed
during the last decade? Which are the major exporting nations of milk and milk
products? Why is the export share of the largest milk-producing country compar-
atively much lesser?

6. What is the status of the fruit and vegetable industry across the world? Why is the
processing of fruits and vegetables at all needed? What are the problems faced by
the fruit and vegetable industry?

7. Nlustrate briefly the status of the following:

(a) Tea industry.
(b) Fish industry.
(c) Sugarcane industry.
(d) Livestock and poultry industry.
(e) Oilseed industry.
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