1. Overview of Food Processing

Food processing encompasses all the steps that food goes through from the time it is harvested to the time it arrives on consumer’s plate. According to Food and Agriculture Organization (FAO), processed foods can be classified into three types  (1) Primary (2) Secondary and (3) Tertiary. The primary processing include basic cleaning, grading and packaging as in case of fruits and vegetables. Secondary processing includes alteration of the basic product to a stage just before the final preparation as in case of milling of paddy to rice. Tertiary processing leads to a high value-added ready-to eat food like bakery products, instant foods, health drinks, etc.

Traditional food processing had two functions: to make food more digestible and to preserve food during times of scarcity. Most crops are seasonal. There are times of the year when either glut can result in high levels of wastage or shortages can arise if adequate measures are not taken to preserve and store the foods. This is particularly important in areas that have a dry season or winter period when crops cannot be grown and animals are slaughtered because of a lack of fodder. In these situations stored dry grains or root crops provide energy; dried, salted or smoked meats, or cheeses provide a source of protein, vitamins and minerals; and processed fruits and vegetables such as pickles, chutneys or dried fruits or leaves provide vitamins and minerals. A few crops, including cassava and some types of beans also contain poisons or anti-nutritional components, which must be removed by processing to make the food safe to eat. Hence, Food processing enables to maintain the health of the human beings throughout the year by increasing its food security.

By processing food, it can be customized to suit the nutritional requirements of groups such as the elderly, pregnant women, infants, young children and athletes. Such foods are characterized by a balanced composition of energy suppliers in the form of fats, carbohydrates and proteins, and by a cocktail of vitamins and minerals composed according to the current state of scientific knowledge. Food processing is a route to creating sustainable livelihoods and economic development for rural communities. 
Sophisticated technologies define modern food production. They include many areas. Agricultural machinery, led by the tractor, has reduced the human labor in many areas of production. Biotechnology is driving much change, in areas as diverse as agrochemicals, plant breeding and food processing. Many other areas of technology are also involved, to the point where it is hard to find an area that does not have a direct impact on the food industry. Computer technology is also a central force, with computer networks and specialized software providing the support infrastructure to allow global movement of the myriad components involved.

Modern food processing has three major aims: 

1. To make food safe (microbiologically, chemically). 

2. To provide products of the highest quality (flavor, color, texture) 

3. To make food into forms that are convenient (ease of use) 

The following table summarizes the item to be controlled in food processing and comments on the major approaches involved in this control.

	To be Controlled
	Heat
	Cold
	Chemicals
	Active water
	Mechanical

	Micro-organisms
	Prevents growth
	Reduces growth rate
	Preservatives retard growth
	Do not grow below Aw of 0.6
	Reduces numbers

	Enzymes
	Destroyed by heat activity
	Decrease reaction rate
	Modify activity
	Alters rate of enzyme activity
	increase ES complex formation

	Chemical Reactions
	Increases chemical rate, browning, oxidation
	Reduces reaction rate
	May inhibit or activate
	Can alter rate of reaction, like oxidation
	Not applicable

	Physical Structure
	Increases effects
	Decreases effects
	May modify structure
	High. Aw may cause caking
	Can destroy structures


However, the art and science of food processing has come a long way in the last few decades. The ever changing lifestyles, food habits and tastes of customers’ world over are making the food plate look different from what it was yesterday. The world food production and consumption pattern is evolving with the change in the needs of the customer. Increasing demand for ethnic and different foods from customers across the world has redefined the market canvas for food processors across the world. With these changes, producers, processors, retailers and suppliers of food, world over, are reorienting their business plans to meet the new demands of the customers. The significant benefits for different stakeholders involved in food processing are:

· Farmer – higher yield, better farm realization, lower risk

· Consumer – greater variety, lower prices, new products

· Companies – new business opportunities, demand growth
· Economy/Government – Employment generation, reduced rural migration
The emerging opportunities in food processing are interesting and challenging as well.
1.1 Global Food Processing Industry:

The global processed food industry is estimated to be valued around EUR 2.5 trillion and accounts for three-fourth of the global food sales. The global food industry is ever changing and evolving. However, health, convenience and value continue to be the key value propositions in this industry. 

Despite the large size of the industry, only 6 percent of processed foods are traded across borders compared to 16 percent of major bulk agricultural commodities. The United States and European Union together account for over 60 percent of total retail processed food sales in the world. 
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Trade liberalization policies through multi-lateral and regional trade agreements have led to a rapid growth in food processing. In the Asian region, Japan is the largest food processing market, but India and China are likely to grow at a faster rate in the next decade. The processed food industry is strong in Japan and South Korea, as they are the leading meat importing countries in the world and consumption of meat is high in these countries. The Australian processed food industry is one of the most technically advanced in the world and it produces products of international standards at comparatively lower prices for the world market. The U.S. continues to live up to its reputation as the “breadbasket to the world”. Countries in the Sub-Sahara African region, Latin America and parts of Asia continue to be on the lower-end of technology prowess in food items and are inclined to their staple diets, whereas, those in Europe, North America, and Japan are on the higher-end of technology, with a sharper shift towards convenience and diet foods.
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Apart from the current large size of the processed foods, the growth trends reported are very encouraging. According to a study done by AC Nielsen, “What’s Hot around the globe in F&B in 2006”, the growth in the global Food and Beverages (F&B) was estimated at 4 %. The most interesting aspect of the study is the growth in emerging markets like India, where the estimated growth is over 13% year over year. Further, the study reports that the world’s major food processors are looking for low cost sourcing options with proven quality standards, strong backward and forward linkages to ensure uninterrupted, traceable and quality products to the discerning world customers. 

1.2 Indian Food Processing Industry:

The food processing industry is one of the largest industries in India and ranks fifth in size. The Indian food processing industry has an estimated size of $70 bn (Ministry of Food Processing, Government of India). The industry’s contribution to the country’s GDP in 2005 was about 7.3% and had a share of 7% in the total industrial production. It employs 1.6 million workers directly. India is endowed with the second largest arable land, second largest irrigated land under cultivation in the world and advantage of diverse agro-climatic zones across its geographical spread. The country’s world ranking as a producer vis-à-vis other nations is indicated in table below.

	#
	Product
	Production (Mn Mt)
	India’s Rank

	1
	Wheat
	72
	2

	2
	Rice, Paddy
	124
	2

	3
	Coarse grains (including maize)
	29
	3

	4
	Milk
	97
	1

	5
	Fruits
	60
	2

	6
	Vegetables
	115
	1

	7
	Edible Oilseeds
	25
	3

	8
	Pulses
	15
	1

	9
	Sugarcane
	245
	2

	10
	Tea
	0.85
	1


India can become the leading food supplier to the world and at the same time it has vast growing domestic market with over a billion people and population growing at a rate of 1.6% per annum with food being the single largest component of private consumption expenditure accounting for 53% of the total expenditure. India’s large market size, ravenous appetite for food with growing incomes and changing life styles create incredible market opportunities for food producers, Food processors, machinery makers, food technology and service providers

Food processing Industry offers distinct benefits to both the producers as well as processors. The following four fundamental shifts in the market conditions reaffirm the potential for the sector.

1. Rapid growth in organized retail, a catalyst for the food industry

· Increased consumer spend as organized retail and hypermarkets can drive cost down by 35-40%

· Employment generation and higher tax revenue 

· Productivity gains across entire supply chain through dis-intermediation and superior technology
2. Consumer trend towards convenience and ‘enjoying life’ driven by demographic trends in age, income-levels and more women in the workforce

· Explosion of convenience foods, value-added foods and eating-out 

· Increasing willingness to pay premium for quality products 

3. Global shift to outsourcing from India across products/ services including food 
· High-margin businesses possible in niche export markets (e.g. organic foods, herbal products)

· Quality improvement and spill-over to domestic markets, as producers meet stringent export requirements

· Investments  in cold chain and transport infrastructure

4. De-regulation and liberalization of the Indian economy, driven by central and state governments

· Ease of entry for new businesses and capacity addition

· Demand-growth from economy growth and rising incomes 

· Potential to bring in global technology, know-how and investments

India is the world's second largest producer of food next to China, but accounts for only 1.6 percent of international food trade.  The Government aims at increasing this share to 3 percent in the next 8 years. This indicates vast potential for both investors and exporters.   

With only 2.2 percent of processing levels for Fruit and Vegetable (F&V), 35 percent for milk, 21 percent for meat, 6 percent for poultry products and 38 percent for agri-produce.
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India's food processing levels are significantly low compared to international levels. Processing of agriculture produce is around 40 percent in China, 30 percent in Thailand, 70 percent in Brazil, 78 percent in the Philippines and 80 percent in Malaysia. India's consumption of processed food products is also low, considering a population of 1.1 billion and a strong 350 million urban middle class.
Though the Food Processing Industry has been growing at an average rate of 7 percent, it has the potential to achieve double digit growth.. Value-addition in food products is expected to increase from the current 8 percent to 35 percent by the end of 2025. Total exports of the Food Processing Industries has jumped from EUR 4.7 billion in 2002-03, to EUR 13.8 billion in 2006-07. 

According to a recent “Food and Beverages” Survey conducted by FICCI, the segments which are expected to record high growth i.e. between 10-20 percent include branded flour (atta) (16 percent), bakery items like bread, cakes (11 percent), biscuits (16 percent), fruit juices, pulp and concentrates (18 percent) and sauces/ketchups (17 percent). Segments like semi processed/cooked ready to- eat, ice-cream, wine and sugar are expected to achieve 24 percent, 30 percent, 22 percent and 25 percent growth respectively. The market for branded foods across different segments of the industry is growing by 15 to 20 percent.

1.3 Food Processing Industry - Key Segments 

The food processing industry in India is large and includes segments such as agriculture, horticulture, plantation, animal husbandry and fisheries. These segment also incorporate other industries that use agricultural inputs for manufacturing edible products. As per Ministry of Food Processing Industries indicates the segments within the food processing industries as listed in the table below.
	Segment 
	 Products  

	Dairy  
	Pasteurized and packed milk, Whole milk powder, Skimmed milk powder, Condensed milk, Ice cream, Butter, Ghee and Cheese etc 

	Fruits and Vegetables  
	Beverages, Juices, Concentrates, Pulps, Slices, Frozen and Dehydrated products, Potato Wafers/Chips, etc.  

	Grains and Cereals  
	Flour, Bakeries, Starch Glucose, Cornflakes, Malted Foods, Vermicelli, Beer, Grain based alcohol  

	Fisheries  
	Frozen and Canned products mainly in fresh form  

	Meat and Poultry  
	Frozen and packed-mainly fresh form  

	Consumer Foods  
	Snack food, Namkeens, Biscuits, Ready to eat food, Alcoholic and Non-alcoholic beverages  


Source: www.apeda.com

In the next few chapters we will be examining each of the above mentioned sectors in detail.
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2. Analysis of Fruits and Vegetables

Fruits and vegetables play an important role in providing essential vitamins, minerals, and dietary fiber to the world, feeding populations in both developed and developing countries. 
Most fresh vegetables and fruits are high in water content, low in protein, and low in fat. Water contents are generally greater than 70% and frequently greater than 85%. Commonly, protein content is not greater than 3.5% or fat content greater than 0.5 %. Vegetables and fruits are important sources of both digestible and indigestible carbohydrates. The digestible carbohydrates are present largely in the form of sugars and starches while indigestible cellulose provides roughage which is important to normal digestion. Fruits and vegetables are also important sources of minerals and certain vitamins, especially vitamins A and C.
With only 2.2 % of total production being processed, fruit and vegetable segment of food processing is one of the most frequently visited segments to illustrate the food processing potential in India. Hundreds of fruits and vegetables types are grown in all parts of India. The diverse agro-climatic zones of the country make it possible to grow almost all varieties of fresh fruits and vegetables in India.
World Fruit and Vegetable Production and Trade:

The top six fruit producers, in declining order of importance, are China, India, Brazil, USA, Italy, and Mexico. China, India, and Brazil account for almost 30 percent of the world’s fruit supply, but since most of this production is destined for domestic consumption its impact on world trade is minimal.
In developed countries, the U.S. continues to dominate the international trade of fruits and vegetables, and is ranked number one as both importer and exporter, accounting for approximately 18 percent of the $40 billion (USD) in fresh produce world trade. As a group, the European Union (EU) constitutes the largest player, contributing about 20 percent to total fresh fruit and vegetable trade. Within Europe, Germany is the principal exporter; Spain is the principal supplier; and the Netherlands plays an important role in the physical distribution process. In the Southern Hemisphere, Chile, South Africa, and New Zealand have become major suppliers in the international trade of fresh fruit commodities, although they remain insignificant in vegetable trade.

2.1 Fruits Production- Overview:
India is the largest producer of fruits in the world with over 5.7 million hectares under fruit cultivation producing over 63.5 million tonnes of fruits. Major Indian fruits are Mango, Banana, Citrus fruits, Apple, Guava, Papaya, Pineapple and Grapes. Table below summarizes the area, production and major states producing fruits in the country. The order of the states is the order of ranking in the production of each fruit.

	Crops
	2006-07
	2007-08 (Provisional)
	 

Leading States

	
	Area

(‘000ha)
	Production (‘000 mt)
	Area

(‘000 ha)
	Production (‘000 mt)
	

	Mango
	2154
	13734
	2205
	13792
	AP, UP, KAR, GUJ, BIH, TN, and MH

	Apple
	252
	1624
	264
	2001
	J&K, HP and Uttaranchal

	Banana
	604
	20998
	647
	23205
	TN, MAH, GUJ, AP, KAR, BIH, and WB

	Citrus
	798
	7145
	843
	7574
	AP, MH, PUN, GUJ, MP, RAJ and KAR

	Guava
	176
	1830
	178
	1975
	BIH, MH, UP, KAR, WB, PUN, AP

	Grapes
	65
	1685
	64
	1677
	MAH, KAR, TN and AP

	Litchi
	65
	403
	69
	418
	BIH, WB and ASSAM

	Papaya
	72
	2482
	80
	2686
	AP, GUJ, KAR, WB and CG

	Pineapple
	86
	1362
	80
	1216
	GOA, PUN, J&K, Jharkhand and A.P

	Pomegranate
	117
	840
	122
	858
	WB, ASSAM, KAR, BIH, TRI

	Sapota
	149
	1216
	150
	1238
	KAR, MAH, GUJ, AP and TN

	Others
	1016
	6244
	1071
	6862
	

	Total
	5554
	59563
	5775
	63503
	AP, MAH, TN, GUJ, KAR, UP and BIH


Source: National Horticulture Board

2.2 Vegetables Production- Overview:
India is the second largest producer of vegetables in the world with over 7.8 million hectares under vegetable cultivation producing over 125 million tonnes of vegetables. Major Indian vegetables are Potato, Onion, Tomato, Brinjal, Tapioca, Cabbage and Cauliflower. Vegetables are typically grown in India in field conditions. The concept is opposed to the cultivation of vegetables in green houses as practiced in developed countries for high yields and hence the cost of production is low. Also, the productivity levels are far lower than that of developed countries.

Table below summarizes the area, production and major states producing vegetables in the country. The order of the states is the order of ranking in the production of each Vegetable.

	Crops
	2006-07
	2007-08(Provisional)
	Leading States

	
	Area

(‘000ha)
	Production (‘000 mt)
	Area

(‘000 ha)
	Production (‘000 mt)
	

	Potato
	1743
	28600
	1786
	34463
	UP, BIH, WB, GUJ and PUN

	Onion
	768
	10847
	805
	12157
	MAH, GUJ, KAR, BIH, and MP

	Tomato
	596
	10055
	572
	10261
	AP, ORI, KAR, BIH, WB and MH 

	Brinjal
	568
	9453
	566
	9596
	WB, ORI, BIH, GUJ, KAR and MH

	Cabbage
	250
	5589
	265
	5888
	WB, ORI, BIH, MH GUJ and HAR

	Cauliflower
	311
	5579
	321
	5797
	WB, BIH, ORI, HAR, MH and JH, 

	Okra
	396
	4070
	409
	4193
	WB, BIH, ORI, AP and GUJ

	Peas
	297
	2402
	314
	2560
	UP, MP, HP, J&K, PUN, HAR and Uttaranchal

	Tapioca
	255
	8232
	270
	9054
	TN, KER and AP

	Sweet Potato
	123
	1067
	126
	1146
	ORI, UP and WB

	Others
	2277
	29117
	2370
	30774
	 

	Total
	7584
	115011
	7803
	125887
	UP, WB, BIH, ORI, TN, MH, GUJ, KAR and AP


Source: National Horticulture Board

2.3 Fruit and Vegetable Marketing in India:
There are different channels used by farmers to market their produce. The marketing channels in India are long and multi layered. Based on the product, size of the farmer, volume of production, distance to Mandi (agricultural market yard), risk taking ability of the producer etc.  Different marketing channels are used by different farmer to market their produce. However, the prominent marketing channels can be summarized as follows:

1. Farmer to local haat (village shanty) to trader/ retailer to consumer as by small farmers in most vegetable crops.

2. Farmer to village level aggregator to Commission agent to Trader/ wholesaler to processor/ retailer to consumer
3. Farmer to Contractor to Commission agent to Wholesaler to Retailer to Consumer as in Mango, Apple, Litchi (Orchard crops)

4. Farmer to Commission agent to Wholesaler/ retailer to Consumer as done by large farmers in any crop.

The various marketing Channels can be summarized in the picture below.
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Broadly three kinds of markets can be observed in India other than direct selling of produce by the farmer at farm gate. The comparative characteristics of each market and the associated dynamics are summarized in the table below:

                                                                                                                           Contd.
	Parameter
	Haat
	Seasonal Market
	Wholesale markets

	Location
	Generally in a cluster of 3-4 villages - Could be production or consumption pockets
	Located near major production pockets. Generally operated in open area on road sides with good connectivity to other towns
	Mostly located in cities and district head quarter

	Periodicity
	Mostly weekly
	Seasonal - During peak arrival seasons
	Throughout the year

	Customers
	Village level traders, retailers, and end consumers
	Local traders and traders from outside markets
	Local traders, retailers, traders from other markets

	Modus Operandi
	Farmers bring the produce to the mandi and sell it themselves. NO intermediaries involved. Farmers weigh the product themselves. Some times kaantawalas are present, who charge a fee. In privately owned locations sellers are charged Rs 5- 20 per day. Kaantawalas charge Rs 1 per packet of 40- 70 kg.
	Farmers/ local traders who consolidate the product from small farmers bring the produce to the sale point. Mostly there are no commission agents, sometimes commission agents present. Farmers sell the produce to the traders
	Farmers bring the produce or send the produce to a commission agent (CA) in the mandi.  CA charges commission depending on the product. It could be a fixed amount based on volume or a % of price realized. Generally it ranges from 1 to 10 %. Commission is collected from seller or buyer or both. Different markets and different products have different commission charges. Other incidentals like weighing, loading, unloading charges to buyer and seller.

	Price discovery
	Negotiation
	Negotiation
	Negotiation/ Open auction/ Closed auction (Hatta)

	Cash credit Sales
	All transactions happen in cash. Buyer pays cash to the seller at the spot.
	Mostly transactions happen in cash. Buyer pays cash to the seller at the spot. However, some credit sales (2-5%) can be observed.
	Transactions happen on cash as well as credit. The buyers take credit from the commission agents. The cash credit sales vary from product to product. In case of vegetables credit sales are in the range of 60-90 %.

	Volume of products traded
	Per capita volume of product brought by farmer for sales is low. Generally less than a quintal.
	Per capita volume of product brought by the farmer is high. Generally in the range of 3-5 mt.
	Per capita volume of product brought by the farmer is medium to high.

	Quality determination
	The quality of the produce is determined manually and visually. Typically, the trader or his agent dips his hand inside the basket/gunny bag in which the farmer brings his produce and takes out a handful. Based on the quality of the produce in his hand, the quality of the entire basket is determined. Visual checks are also used for determining the moisture levels in the produce and the farmers are often at the receiving end due to this as well. Quality assessment is based on experience, no scientific methods used. Generally puts farmer’s interest at jeopardy.

	Entry – Exit barriers
	No regulation. However, in privately owned land entry of sellers regulated by the owner. No entry barrier for buyers.
	NO regulation for sellers. No entry barriers for buyers.
	APMC act of the respective state governments allows the entry and exit of commission agents. Generally the commission agents do not allow new entrepreneurs to set up commission agency in the market. It is regulated informally. No entry barriers for buyers

	Infrastructure
	Generally operated in open area either privately owned or community owned. No infrastructure exists
	NO infrastructure exists. Weighment done by estimation or by truck loads at weigh bridges.
	Depending on the location some infrastructure exists. Infrastructure present includes concrete platforms, internal roads, weighing facilities, temporary storage of variable capacity, power connection, public toilets, canteens etc


Wastage: 
One of the most critical aspects in the value chain, wastage happens at all levels in the value chain. However, the factors responsible for wastage vary at different levels and are shown by the chart below: 

	Wastage
	Farmer/ VLA Level
	Crop Damage

Improper Harvesting Techniques

Poor Packaging

Poor Transportation

	
	Wholesaler/                  Semi wholesaler  Level
	Moisture Loss

Poor Handling

Poor Transportation

Multiple handling

Storage

Grading sorting by retailers

	
	Retailer Level
	Poor handling

Poor Transportation

Handling by customers

Moisture Loss


The table below summarizes the wastage in the various crops.
                                                                                                                   Contd.
	Crop 
	Cumulative Wastage (%)

	Potato 
	18-20

	Cauliflower 
	18-24

	Cabbage 
	18-24

	Tomato 
	25-30

	Banana 
	25-30


It can observed from the above table that wastages are low in case of bulk and robust crops like Potato and Cabbage, while they are significantly higher in case of delicate crops like Tomato and Banana (Ripened).
2.4 Processing of Fruits and Vegetables:

Because of high perishability of fruits and vegetables, they are the most suitable category for processing. The important processed products in fruits and vegetables are fruit pulps and juices, fruit based ready to serve beverages, canned fruits and vegetables, jams, squashes, pickles, chutneys, dehydrated and frozen fruits and vegetables.

The fruit and vegetable processing industry in India is highly de-centralized and spread across organized and unorganized processors equally with organized sector holding 48% share. The unorganized segment is represented by cottage and small scale industry with capacities as low as 250 mt per annum. However, the organized players have larger capacities in the range of 30 mt per hour or more.

The domestic consumption of value added fruit and vegetable products is very low compared to the primary processed food in general and fresh fruits and vegetables in particular. The major jump in processing of fruits and vegetables is coming from export markets. The exports of fruits and vegetable products have been increasing in the last few years with exports touching Rs 414 Crores in 2006-07 up from Rs. 301 Crores in 2005-06 ( Source : APEDA)

Fresh Vs Processed Exports from India:

[image: image9.emf]Fruit and Vegetable processing - Segments

Pulp and Juices, 27

Jams and Jellies, 10

Pickles , 12

Ready to Serve Beverages, 

13

Syrups, 8

Squashes, 4

Tomato products, 4

Canned, 4

Other, 18


Out of the  total processed fruits and vegetables processed , the segment wise break up is as follows: pulp and juice 27%, jams and jellies 10%, pickles 12%, ready-to-serve beverages 13%, syrups 8%, squashes 4%, tomato products 4%, by canned vegetables 4% and other products 18%. 

Over the last few years , there has been a positive growth in ready to serve beverages , fruit juices and pulps, dehydrated and frozen fruit and vegetable products, tomato products, pickles , convenience veg spice pastes, processed mushrooms and curried vegetables
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Organized Vs Unorganized - Product category wise Share:

As can be observed from the graph below, pickles constitute the major category in unorganized sector where as juices and drinks constitute major category in organized sector. 
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In the last few years frozen fruits and vegetables has become a major category in organized sector. Frozen foods lock in the essential nutrients and flavor, with optimum color, taste and texture. The appeal of frozen foods is that it closely resembles the much-sought-after appearance, flavor and nutrition of the fresh versions. The world frozen fruit and vegetable market is estimated at 15 million tonnes with the US and the EU accounting for over 80 % of the market. The Indian market has been estimated at 8000 mt with bulk of the volume coming from peas followed by sweet corn.

2.5 Market for Some important processed fruit and vegetable products:
Mango Pulp: Mango constitutes more than 21 % of the fruit production in the country and stands first in the world in terms of production followed by China.  In India, more than 600 varieties of mango are available and about 20 of them are in commercial production. The most popular varieties for processing are Alphonso, Totapuri and Kesar.  About 6 lakh tonnes of Mago is processed for Pulp production, and 1.5 Lakh tonnes for pickles. Chittoor district in Andhra Pradesh and Krishnagiri in Tamilnadu are two large clusters with over 100 units involved in Mango pulp production in the country. Pulp packaging is mainly done in three types: Aseptic (50%) Canning (47%) and Frozen (3%). The other countries which produce mango pulp are Mexico, Philippines, Columbia, Brazil, Egypt and Pakistan. India’s Export of Mango Pulp has increased from Rs. 505.83 Crores in 2006-07 to Rs. 509.69 Crores in 2007-08. Saudi Arabia, Netherlands, UAE, Yemen and Kuwait are the major market of Mango Pulp.
Dried and Preserved Vegetables: India is a major producer of dried and preserved vegetables like preserved onions, cucumbers, gherkins, mushrooms, truffles, green pepper in Brine, dried truffles, asparagus dried, dehydrated garlic powder, dehydrated garlic flakes, garlic dried, potatoes dried, etc. India’s Export of Dried and Preserved Vegetables has increased from Rs. 427.54 Crores in 2006-07 to Rs. 429.94 Crores in 2007-08. The major importers of Indian Dried and Preserved Vegetables are Russia, France, U.S.A, Germany and Spain.
Pickles and Chutneys: Pickles and chutneys are the traditional speciality products of India and have gained an important position in the Indian cuisine. They are eaten along with main course and provide tempting tastes. Pickles are prepared from Fruits and Vegetables and they supplement the food with vitamins and minerals. There are many types of pickles available in India like Chilly Pickles, Green Pickles, Lemon Chutney, Mango chutney, Gherkins, Mango Pickles, and Tomato chutney etc. India’s Export of Pickles and chutneys was Rs. 250.62 Crores in 2007-08. The major market for Indian Pickles and chutneys are Russia, U.S.A, Belgium, Netherlands and France.
2.6 Major Players in Fruit and Vegetables (Processed) Segment:

	Company
	Products

	Capital Foods
	Frozen Foods, IQF Vegetables

	Dabur India Limited
	Jams, Pickles, Fruit Beverages

	Galla Foods
	Fruit Beverages, Fruit Pulp 

	Godrej F&B
	Fruit Juices

	Green valley
	Frozen Fruits and Vegetables

	HLL
	Jams, Ketchups, Fruit Beverages

	ITC Limited
	Pulp, Frozen products, pickles and RTS products

	Jain Irrigation Limited
	Pulp, Dehydrated and Frozen fruits and vegetables

	Mother Dairy (Safal)
	Frozen vegetables, Fruit Beverages

	MTR foods
	Pickles, Chutneys

	Namdhari Fresh
	Fresh Fruits and Vegetables

	Pepsico India Ltd
	Potato chips, Ketchup, Purees 

	Priya Foods
	Pickles, Fruit juices

	Pagro Foods
	Ketchups, Pickles

	Temptation Foods
	Frozen Fruits and vegetables, Purees


2.7 Strategy for Unlocking the Value in Fruit and Vegetable Sector:

	Determinant
	Status
	Strategy
	Industry Outlook

	Current Status
	· Fragmented industry, with no large organized players.

· High wastage between the farm and the retailer

· Current mandi system has multiple intermediaries and high value loss

· Cooperative efforts at aggregation have not succeeded due to governance issues


	· Efficiency is the key to fruit & vegetables sector

· Companies in the food chain have an opportunity to play an aggregator role in the fruit & vegetable chain and build significant businesses. Their risk could be overcome through strong state government support and incentives

· Organized retail would stimulate integrating the chain, but its scale is too limited to have a broad impact

· Select export opportunities can be targeted (e.g. mango, grape, gherkin)
· Scope for Innovation limited


	· Fruit and vegetable consumption in fresh form expected to have major share

· Organized aggregators would emerge over the next 5-10 years; Pace and scale would depend on support from local state governments

· Reduction in wastage due to aggregation would reduce consumer prices

· Frozen fruits and vegetables is an emerging opportunity



	Industry Status
	· Processing industry mostly in SME sector

· Grappling with over capacity and under utilisation issues

· Lack of both Innovation and Efficiency 
	
	

	Environmental constraints
	· APMC regulation prevents companies from directly sourcing from farmers in some states

· High tax on processed fruit and vegetables; High duties on imported cold chain and processing equipment


	
	

	Market Opportunity``````````````````````
3


	· Fresh produce will continue dominating consumption; 
· Processed food to remain a niche market in the near future

· Organized retail offers scope to improve quality and reduce wastage (chilled storage and transport) in fresh produce in urban markets
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3. Analysis of Dairy Products

Dairy products form an integral component of the human diet. The different products obtained from the dairy spread from milk to beef. This spread is interspersed by a host of products suited to the various ages, tastes and nutritional needs of the humans. Dairy industry is one of the most important agro-processing industries worldwide. 

The dairy industry worldwide is in different stages of development, it is highly organized and commercialized in developed countries like Holland, France etc, and the biggest dairies in the world are located in these regions. In contrast to this, the dairy industry in developing countries is not highly organized. The developing countries have witnessed an increase in production of dairy produce in the recent years.
Though the importance of the dairy industry to the domestic socio-political stability cannot be ignored, it is not very important for the international trade. Most of the production is consumed in the country of production itself and only 5% of the total produce enters the international trade. Most of the exports originate from developed countries in form of processed products like Skimmed Milk Powder (SMP), Whole Milk Powder (WMP), Anhydrous Milk Fat (AMF), Cheese, Butter etc. The Oceania, EU countries and USA are largest exporters in these segments. One of the primary barriers for exports from the developed countries is the subsidy provided by the western economies to the dairy industry. 

3.1 Global Perspectives:

Global Production: As per FAO the global milk production has been estimated at 676.3 million tonnes in 2006-07 up from 664.1 million tonnes in 2005-06. Growth in 2008 is expected to be 2.5 percent. Production in the developing countries is expected to expand the most, thus increasing their global production share to 47.5 percent. However, milk production of the seven leading exporting countries (Belarus, Argentina, The United States, European Union, Ukraine, New Zealand and Australia), is responsible for over 40 percent of the world's milk aggregate and for about 80 percent of global exports, is expected to rise by only 1 percent in 2008. This modest increase follows a decline of 0.7 percent in 2007, and milk supplies therefore remain only slightly higher than they were in 2006. Consequently, after satisfying requirements for their own domestic markets, availability of milk products for exports from these key exporters remains limited. 
Dairy farming, milk and milk products industry is witnessing a transition period in international production and trade of dairy products. While on one hand, European Union is opening the dairy sector to meet WTO requirements, in Europe, there are several structural changes taking place in the dairy industry. Due to abolition of quota among EU members it is likely that the herd sizes would increase and number of farms would decrease. This could substantially lower the prevailing milk prices and dairy farmers will face lower income levels.
Global Consumption: The worldwide average per capita consumption of milk equivalent is about 75 kgs per annum. The consumption of milk and milk products is highly skewed. On one extreme are countries like Netherlands whose per capita consumption is as high as 320 kgs and on the other countries like Zaire with a per capita consumption of 1 Kg. Even within the countries the consumption patterns could differ significantly. The per capita availability of milk and milk products in India is 241 Gms/day. The geographical belts of North America, Western Europe, Central and Eastern Europe have the highest consumption. Increasing westernization of the lifestyles of the Chinese, and development of taste for cow milk other than traditional local animal milk is leading to an increase in per capita consumption in China as well. 
Global Trade: As mentioned already, the proportion of milk or dairy products that enter international trade is relatively very small. In 2007, global export supplies of key milk products, in milk equivalent terms, dropped to 38.0 million tonnes, an amount which represents only 5.6 percent of milk production. This is the lowest trade share in many years, indicating some key potential changes in the structure of the world trade in milk products. The prospects for 2008 are for a further decline in trade, largely due to reduced export availabilities in the European Union (-11.5 percent) and in drought-affected Oceania (-10.4 percent). Supplies from Argentina will remain at low levels, as prohibitive export taxes have been implemented that are restraining international sales. On the other hand, there are rising supplies from other exporters. The United States which, in milk equivalent terms, has doubled its shipments since 2000, is expected to increase them by 7 percent in 2008, primarily in the form of skim milk powder, but also of other products including cheese, butter and concentrated milk solids. In recent years, Belarus has arisen as a significant exporter and is expected to increase sales by almost 10 percent in 2008. 
The product structure of world dairy markets has been changing, and current conditions are amplifying these. Trade has been declining for traditional dairy products, especially for butter and skim milk powder. 

Global exports of butter are expected to amount to only 704 thousand tonnes in 2008, down 26 percent from their peak in 2004. As for imports of butter, the Russian Federation remains the most important destination and imports are expected to increase modestly, underpinned by high income growth. In other developed markets, imports of butter, which are often regulated through quotas, continue to be sustained. By contrast, deliveries of butter to many developing countries where incomes are growing, but from a low base, may drop substantially, as a result of higher prices.

Skim milk powder exports are expected to decline by 4.6 percent in 2008, to 1033 thousand tonnes, 20 percent below their peak in 2000. The contraction reflects the anticipation of slightly lower exports from Australia and New Zealand and, in particular, from the European Union, which may cut shipments to foreign markets by one-third this year. By contrast, exports from the United States, which has taken over as the world's largest exporter of skim milk powder, is forecast at 275 thousand tonnes in 2008, significantly higher than last year. As for imports, deliveries of skim milk powder are expected to fall in Africa (-9 percent) and Asia (-6 percent), as the impact of high prices are felt. 

Global exports of whole milk powder declined by an estimated 6 percent in 2007, and a further decline of 1.5 percent is anticipated for 2008, to 1 714 thousand tonnes, constrained by reduced supplies from New Zealand. Import demand for whole milk powder remains strong even at current prices, as this product has been increasingly used for the reconstitution of other milk products, especially fluid milk products. 

International cheese markets have remained remarkably robust in international dairy trade throughout the price spike. Cheese exports, which increased by 3.6 percent in 2007, are expected to decline by only 0.5 percent in 2008, to 1 672 thousand tonnes, as import demand for this most income sensitive dairy product remains strong in spite of the 50 percent rise in prices in the past two years. The European Union, which is by far the largest supplier to the world market with a 35 percent market share, is forecast to step up deliveries in 2008, as an increasing share of its milk supply is allocated to cheese production for both a dynamic internal and external market. On the import side, most of the growth in trade has occurred with emerging Asia countries, and trade with China continues to increase rapidly, albeit from a low base. Developed country imports of cheese remain firm despite higher international prices. These imports are often determined by tariff quotas, as for imports above these levels, prohibitively high tariffs apply, thus protecting domestic markets from international price variations. 
One of the primary barriers for exports from the developed countries is the subsidy provided by the western economies to the dairy industry. Under the new WTO regime, the developed countries will have to do away with the subsidies given to the dairy industry this would make the products from developing third world countries competitive in world market as also the minimum access norm under WTO will open newer markets for exports.

3.2 India Dairy – Production Scenario
· India ranks first, in the world, in terms of milk production. Milk production in India stands at 97.1 million tonnes growing at a CAGR of 4 per cent during 2005-06 and is estimated to go upto 102 million tonnes in 2007-08. Milk contributed 1,15,000 crores to the national GDP in year 2005-06. Top 10 milk producing states and their production (in ‘000 mt) from 2003 to 2007 is summarized below:
	#
	State
	2003-04
	2004-05
	2005-06
	2006-07

	 
	All India
	88082
	92484
	97066
	100869

	1
	Uttar Pradesh
	15943
	16512
	17356
	18095

	2
	Rajasthan
	8054
	8310
	8713
	9375

	3
	Punjab
	8391
	8554
	8909
	9168

	4
	Andhra Pradesh
	6959
	7257
	7624
	7939

	5
	Gujarat
	6421
	6745
	6960
	7533

	6
	Maharashtra
	6379
	6567
	6769
	6978

	#
	State
	2003-04
	2004-05
	2005-06
	2006-07

	7
	Madhya Pradesh
	5388
	5506
	6283
	6375

	8
	Tamilnadu
	4752
	4784
	5474
	5560

	9
	Bihar **
	3180
	4743
	5060
	5450

	10
	Haryana
	5221
	5222
	5299
	5367


· Milk production in India has increased from 17 million tonnes in 1960 to 97.1 million tonnes in less than 4 decades. High production of Milk in India is is primarily due to the initiatives taken during Operation flood programmes in organizing milk producers into cooperatives; building infrastructure for milk procurement, processing, marketing, providing financial, technical and management inputs by the Ministry of Agriculture and Ministry of Food Processing Industries..

· India has a Bovine population of 185.7 million cows and 97.92 million buffaloes as per livestock census 2003. The cattle has multipurpose role ranging from cheap source of nutritious food to draught power to fertilizers

· .India has become a net exporter in comparison to being an importer in the 60’s. Also, the per capita availability of milk in India stands at 241 Gms per day against a recommended consumption of 210 Gms per day

· India has a unique pattern of production, processing and marketing/consumption of milk, which is not comparable with any large milk producing country. Over 12 million farmer are organized into about 0.1 million village Dairy Cooperative Societies (DCS). The cumulative milk handled by DCS across the country is about 20 million kg of milk per day. These cooperatives form part of a national milk grid which links the milk producers throughout India with consumers in more than 700 towns and cities bridging the gaps on account of seasonal and regional variations in the availability of milk.
· The small-scale milk producers predominantly constitute India’s Dairy industry. The small and marginal farmers and land less labor own 70% of the bovine wealth and contribute 68 % of the milk produced in the country. Milk production and crop production are complimentary enterprises. The milch animals are fed on crop residues and milch animal dung is used as manure for crops.
· Based on a study conducted by RadhaKrishna and Reddy, commissioned by planning commission, the demand for milk for 2020 is likely to be 171 million tonnes, which means that milk production has to continue to increase the rate of 4 %. It means that an incremental addition of 5 million tonnes of milk every year has to be achieved over the next 15 years against 2.5 million tonnes added every year for the last 15 years. 

· Feeding the cattle with crop residues without proper nutrition plan has affected the productivity. The average productivity of Indian milch cattle is far below the genetic potential and yield achieved elsewhere in the world. In 2005 milk yield per milch cattle in lactation period averaged 5266 kgs in China, 6909 kgs in Japan, 8877 in USA and 10400 kg in Israel against 944 kgs in India. (FAOSTATS 2005)

· The production of milk is quite skewed on a geographic scale. It is estimated that 325 major dairying districts in 14 major dairying states contribute 90 % of the production and the balance 275 districts contribute 10 % of the production. 

· Milk production costs in India are very low by international standards. In its 2005 annual dairy report, the International Farm Comparison Network (IFCN) reported 2004 costs and returns for 11 Indian dairies in four states. Cash costs less non-milk returns ranged from US$2.50 to US$15 per 100 kg. Total costs ranged from US$15 to US$23 per 100 kg. All but one of the 11 representative farms had herds of from 2 to 6 dairy animals (cows and/or buffalo). These are impressively low costs of production, comparing to US total costs (less non-milk returns) in the neighborhood of US$11.80 to US$13.60 per hundred weights. They result from very low labor costs (paid labor and opportunity costs for family and operator labor), feed costs, depreciation, and opportunity cost for land. For example, labor costs for some of the smaller representative farms were reported at US$0.20 per hour. Land cost for some farms is zero. Indian dairy farmers’ cash expenses and overhead costs are low enough to more than offset the negative effect on unit costs of production of very low milk yields per animal. But Indian costs of milk production must be interpreted carefully. While they may accurately represent average costs under existing conditions, they do not  reflect marginal costs, especially if ambitious expanded production goals are achieved and economic conditions in rural areas improve.

· On the quality front the milk produced in India has the highest bacterial count. World over, the total bacterial count of milk is limited to about 100,000-200,000 whereas the milk in India before processing has bacterial count in the range of a few millions.

· Farmers in India have generally treated cattle rearing as an activity to augment their income rather than looking at dairy farming as their full time profession. This is largely because of lack of infrastructure facilities at micro level as well as at macro level for dairy industry

· Dairy imports and exports are a contentious issue in India. While government policy generally supports more open trade, dairy interests are strongly opposed to allowing great access to imports and exports. Opposition comes from those concerned about the impact of more open trade on the fate of rural residents and rural communities. The Government of India and many agricultural trade groups have expressed a strong interest in maintaining self-sufficiency in dairy and other agricultural products. However, India may experience pressures to import more dairy products in the future if demand for dairy products unfolds strongly in response to increases in population and incomes. Alternatively, if strong internal demand for dairy products fails to materialize, India, as the largest milk producer in the world, may feel pressures to export dairy products.
3.3 Processing of Milk:

Milk is highly amenable for processing. Milk has a long history of processing throughout the world. India also has a long tradition of milk processing. 

A primary characteristic of milk processing and distribution in India is the dominance of the unorganized sector. About one-third of the milk produced is retained on the farm for food. Of the two-thirds leaving the farm, approximately 75 percent goes to the unorganized or informal sector and the remaining 25 percent is handled by the organized sector.

The large unorganized sector exists partly because consumers have been unwilling to pay the additional costs of pasteurization and packaging, which can raise retail prices by over 100 percent. Moreover, consumers often regard raw milk and traditional products obtained from reliable vendors as of better quality than formally processed dairy products. Today, milk is being processed to produce a large range of products which are both traditional and western.  

Simple pasteurization and packing of milk to complex process like extraction of casein from milk constitute processing.  The use of milk has been summarized in the pie chart below.
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About 37% of milk produced in India is processed and the balance milk is consumed without any processing in the form of liquid milk.  Of the 37% milk processed in the country more than half is processed in unorganized industry to produce traditional value added products like Ghee, sweets, curd etc. Only 7 % of the value added milk products are coming from organized sector. 

In the unorganized sector, raw milk may be sold directly to the consumer by the farmer or the farmer may sell it to a “milkman” who re-sells to consumers or to a creamery. The creamery also sells to consumers but may sell to sweet shops (Halwaiis) and restaurants. The unorganized sector encompasses the marketing of raw milk and traditional products such as locally manufactured ghee, fresh cheese, and sweets. This sector is quite well organized, with a complex net of market agents. It may also not be entirely unorganized, since some market agents pay municipal fees and possess vendor licenses.
In the organized sector, there are 676 dairy plants in the Cooperative, Private and Government sectors registered with the Government of India and the state Governments. As per Dairy India 2007, private dairies are slated to outpace the co-operative sector and become the largest producers of milk in the industry by 2011. Private dairies are likely to contribute double the quantity of milk that would be contributed by co-operatives by 2011.

The important processed products in case of milk are Pasteurized and packed milk, Ghee, Traditional sweets, butter, cheese, Whole milk power (WMP), Skimmed Milk Powder (SMP), condensed milk, infant foods, ice cream, curd and milk based drinks. The product mix of organized and unorganized processors is quite different. Ghee, traditional sweets and curd products make up more than 90% of the product share for un organized players, whereas packaged milk and milk powder contribute for over 80% of the share from organized sector.

3.4 Market for Some important processed dairy products:

Butter: Most Indians prefer to use home made white butter (makkhan) for reasons of taste and affordability. Most of the branded butter is sold in the towns and cities. The major brands are Amul, Vijaya, Sagar, Nandini and Aarey. Amul is the leading national brand while the other players have greater shares in their local markets. The latest entrants in the butter market are Britannia and Nestle. Britannia and Nestle have the advantages of a wide distribution reach and a strong brand recall. In 2002-03 the all India butter production was estimated at 4.5 lakh MT. Of this only 75000 MT is in the white form used for table purposes and rest all is in the yellow form.
Cheese: The present market for cheese in India is estimated at about 20,000 tonnes and is growing at the rate of about 15% per annum. Cheese is mainly consumed in the urban areas. The four metro cities alone account for more than 50% of consumption. Mumbai is the largest market (accounting for 30% of cheese sold in the country), followed by Delhi (20%), Calcutta (7%) and Chennai (6%). Mumbai has a larger number of domestic consumers, compared to Delhi where the bulk institutional segment (mainly hotels) is larger. The major players are Amul and Britannia dominating the market. Other major brands are Vijaya, Verka and Nandini (all brands of various regional dairy co-operatives) and Vadilal.
Milk Powder: The generic Milk Powder category is divided into 2 segments:
· Whole Milk Powder (WMP)

· Skimmed Milk Powder (SMP)

Total milk powder market is estimated to be around $ 1 billion. Whole milk powder contains fat, as distinguished from skimmed milk powder, which is produced by removing fat from milk solids. Diet and price conscious consumers prefer skimmed milk powder. SMP finds a host of use in a large number of industries like dairies, pharmaceuticals, food industries like bakeries etc.

The Dairy Whiteners segment of milk powders category caters to a specific usage of dairy whitening. Dairy whiteners contain more fat than skimmed milk powder but less compared to whole milk powder. Dairy whiteners are popular milk substitute for making tea, coffee etc. The penetration of these products in milk abundant regions is driven by convenience and non-perishable nature (longer shelf life) of the product.

Condensed Milk: The condensed milk market has grown from 9000 MT in 1998 to 15000 MT in 2003. Condensed milk is a popular ingredient used in homemade sweets and cakes. Besides the domestic usage, condensed milk has industrial applications. Nestle's Milkmaid is the leading brand with more than 55% market share. The only other competitor is GCMMF's Amul.
Infant Foods: This is a category where brand loyalties are very strong, as parents want the best for their babies. GCMMF though its brand ‘Amulspray’ is the market leader in the segment. The other prominent player in the Infant Milk food market is Nestle through it brand ‘Lactogen’ and ‘Nestogen’. Heinz is the only other significant competitor in this segment.
The market shares for GCMMF in the Infant Milk Food category is 58%, followed by Nestle with a market share of 27%. Wockhardt is a relatively new entrant with its First Food brand. Wockhardt has also launched a new baby food Easum containing green gram as green gram is one of the easily digestible pulses.
3.5 Major Players in Dairy Segment:

	Company
	Brand
	Product Range

	Cadbury  
	Bournvita  
	 Malt food  

	Gujarat Co-operative Milk Marketing Federation Ltd   
	Amul  
	Milk, Butter, cheese, yoghurt and other milk products  

	H.J. Heinz Limited  
	Complan, Glactose,  Bonniemix, Vitamilk   
	Infant milk food, malted milkfood  

	Indodan Industries Ltd  
	Indana  
	Condensed milk, skimmed milk powder, whole milk powder, dairy milk whitener, chilled and processed milk  

	Milkfood Limited  
	Milkfood  
	Ghee, ice cream, and other milk products  

	Mother Dairy  
	Mother Dairy  
	Milk and milk Products  

	Nestle India Limited  
	Everyday, Milkmaid, Boost, Cerelac, Lactogen, Milo  
	Milk, Dairy whiteners, sweetened, condensed milk, nutritional drink and infant,  milk food, yoghurt  

	SmithKline Beecham Ltd.  
	Horlicks  
	Condensed milk, malted milk food, ghee, butter, powdered milk, milk fluid and other milk based baby foods  

	Dynamix Dairy Limited
	Dynamix
	cheese, butter, ghee, dairy whitener, SMP, WMP, lactose, casein, whey protein concentrate, whey powder, baby food and UHT products

	Hatsun dairy Ltd
	Arokya, Arun, Hatsun
	Milk, ice cream, dairy ingredients and Milk products

	Wockhardt Ltd
	Farex, Protinex  
	Baby-food and nutritional beverages  


3.6 Strategy for Unlocking the potential in Dairy Sector:

	Determinant
	Status
	Strategy
	Industry Outlook

	Current Status
	· Strong cooperatives (NDDB, Mother Dairy), with extensive sourcing and distribution networks 

· Regional private players successful in some areas (e.g. Paras, Heritage, Hatsun)

	Efficiency is key to success in liquid milk

· Cooperatives to focus on strengthening their current position and gaining scale (new areas, growth in value-added Indian dairy products)

· Potential to increase processed milk consumption (currently at ~15% of production), especially in tier-2 towns

Innovation could increase organized player penetration in some dairy products

· Regional private players to add Indian value-added products (dahi, paneer, ghee, makkan) and strengthen their position

· MNCs to build strong brands and strengthen presence in Western dairy products (e.g. cheese, flavored milk, UHT milk, ice cream
· Companies like AMUL leading with innovative probiotic products

	· Cooperatives such as NDDB and Mother Dairy would continue to be the large players in the market, with other cooperatives scaling up and improving efficiency

· Indian private players to continue strengthening their regional presence

· MNCs to remain niche players (< Rs. 250 crore), focusing on higher profitability through premium products



	Industry Status
	· Dairy supply chain efficient, due to cooperative efforts; 
· MNC view that broad-based milk sourcing poses significant execution challenge

· Efficiency and lower profit expectations of cooperatives keep milk prices low and make liquid milk a low-margin business


	
	

	Environmental constraints
	· No major constraints after MMPO removal
	
	

	Market Opportunity
	· Pasteurized liquid milk and Indian milk products to dominate milk opportunity; 
· Indian milk products likely to be produced at-home or locally

· Western dairy products remain a niche segment

· Manufacturing of casein and lactose has good scope which at present are generally imported

	
	


4. Analysis of Meat and Poultry Products
Meat can be part of a balanced diet contributing valuable nutrients that are beneficial to health. Meat and meat products contain proteins, vitamins, minerals and micronutrients which are essential for growth and development. Further, processing of meat offers the opportunity to add value, reduce prices, improve food safety and extend the shelf-life. 
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Meat can be broadly classified as "red" or "white" depending on the concentration of myoglobin in muscle fiber. When myoglobin is exposed to oxygen, reddish oxymyoglobin develops, making myoglobin-rich meat appear red. The redness of meat depends on species, animal age and fiber type. The meat of adult mammals such as beef, mutton, and horse is generally considered red, while domestic chicken and turkey breast meat is generally considered white.

4.1 Global Perspectives

Global Production: As per FAO the global meat production has been estimated at 279 million tonnes in 2006-07 and is estimated to come down to 278 million tonnes in 2008-09.
Global bovine meat production in 2009 is forecast to be around 65.4 million tonnes, a slight recovery from 2008. The developing countries are expected to record a 1 percent increase in production, offsetting a likely reduction in the developed countries. Production is expected to rise in Africa and Central America, reflecting larger slaughter numbers, often associated with a shift of grazing land into crop cultivated areas.

Global pig meat production in 2009 is forecast to increase marginally above the 2008 level, to 101million tonnes, as much of the gains expected in Asia may be offset by a contraction in North America. In Asia, a modest expansion is expected in China, despite natural disasters and disease problems that have affected the sector in 2007 and 2008. In many other countries, including Japan, high feed costs in much of 2008 have triggered a downsizing in the breeding herd, which is to limit the potential for expansion in 2009.

Global poultry meat production in 2009 is projected to rise to 94.6 million tonnes, 3 percent higher than in 2008. Growth is expected in virtually all regions, except for North America. Poultry production in the United States is forecast to decrease by 1 percent, in response to poor export prospects in 2009. By contrast, large production gains are anticipated in all the other major producing countries, i.e. Argentina, Brazil, Canada, China, Colombia, India, Indonesia, Iran, Malaysia, Mexico, Russian Federation, Thailand and Turkey. Competitive prices with respect to other meats and consumer preference for white meat still favor poultry meat. The cost efficiency of poultry can be largely attributed to the relative ability of the birds to convert feed into meat. This implies that high feed prices tends to raise poultry meat unit costs and prices by a smaller extent than is the case of pig meat or beef from cattle raised in intensive production systems.

Global ovine meat (Meat from goat and sheep) production is forecast to rise slightly to 14.2 million tonnes in 2009, reflecting mainly a moderate expansion in China. Except for Asia, all the other regions may only record marginal increases in production next year. After two years of very high lamb slaughter numbers in Australia, due to poor pasture conditions, fewer lambs will be available for production in 2009. High grain prices also contributed to the decline in the size of the sheep flock, as mixed enterprise operators shifted land from pastures to crops.

Global Consumption: The worldwide average per capita consumption of meat is about 41.6 kgs per annum. The consumption of meat and meat products is highly skewed. The average per capita consumption in developed countries is 80 kg per annum where as in developing countries it is around 30 kg per annum. Even within the countries the consumption patterns could differ significantly. In spite of the large bovine population the per capita availability of meat in India is very low at 5.2 kg per annum.
Global Trade: As is the case with milk, the proportion of meat or meat products that enter international trade is relatively very small. In 2007, a global export supply of key meat products was around 22.8 million tonnes, an amount which represents only 8.2 percent of world meat production. As per FAO estimates the global trade of meat is set to increase to 24.5 million tonnes in 2009 representing 8.7 % of the global production.

Trade in bovine meat is forecast to expand by 4 percent to 7 million tonnes in 2009. The rise is predominately due to the repeal of the European Union’s beef import ban on regions of Brazil, which is expected to foster increased deliveries to member countries. With the current economic slowdown in Western economies, consumers are expected to alter their meat consumption patterns towards less expensive products. Therefore, Canada, Mexico and the United States may step up their purchases from abroad, particularly of low-valued beef cut from Australia and New Zealand. Little change in imports is currently anticipated for the other major beef meat destinations. 

The world trade of pig meat is estimated to remain in the order of 5.8 million tonnes in 2009. Imports by Ukraine are expected to rise by 28 percent compared with 2008, to compensate for a decline in domestic supplies. By contrast, exports from Canada are now anticipated to decline by 3 percent, depressed by falling import demand from the United States. The European Union pork sector has been restructuring in 2008, which should result in both lower supply and lower exports in 2009.
Trade in poultry meat for 2009 is forecast to rise by 2 percent to 10.6 million tonnes. Much of the import growth is expected to be driven by China, including  Hong Kong, SAR, where consumers are substituting broiler meat for higher-priced pig meat.
World trade of ovine meat in 2009 is expected to hover around 8.3 – 8.5 lakh metric tonnes. Among the major ovine meat importers, purchases by the United States are forecast to be depressed by poor overall consumer demand. Imports by the European Union are expected to stagnate. The European Union, nevertheless, remains the most important destination of trade in ovine meat.
4.2 Indian Meat Industry:
Animal Husbandry sector plays an important role in the national economy and in the socio-economic development of the country. According to the latest National Sample Survey Organization (61st round) the estimate of employment in animal husbandry sector was 11.44 million in principal status and 11.01 million in subsidiary status, which is 5.50% of the total working population of the country. Out of the 22.45 million people engaged in animal husbandry sector, 16.84 million people are females.

India is one of the largest meat producers in the world. Poultry meat is the fastest growing sector in India. The estimated poultry meat production is 15 lakh metric tonnes growing at a CAGR (compound annual growth rate) of 13 per cent through 1995-2006. Whereas, Buffalo meat production has been growing relatively less rapidly at a CAGR of 5 per cent in the last six years and the current production levels are estimated at 1.9 million tonnes. Of this, about 21 per cent is exported. Mutton and lamb is relatively a small segment where the demand is more than supply. The production levels have almost been constant at 9.5 lakh tonnes. And, pork production is almost doubled in the last 20 years.

The annual growth in meat output has been greater than the growth in the livestock and agriculture sector as a whole, during the last two and half decades. Meat sector contributes about 6% to the total agricultural output and about 16% of livestock output in the country. The major opportunity for growth of livestock sector lies in the increasing demand for animal food products. Most of the meat production is consumed domestically.

Composition of different kinds of meat consumption shows that beef/buffalo meat constitutes a major share to the extent of 49.6% followed by poultry meat (28.0%), mutton and goat meat (13.2%) and pork (9.2%). A structural shift in composition of meat from Bovine animals towards poultry meat is seen over the last two decades due to the decline in domestic prices of poultry products in  the country
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Consumption of meat in India is seasonal in nature and is influenced by various socio- religious practices and varies across regions. In some cases, religious practices prohibit meat consumption for specified periods and in others, celebrations and festivals lead to an increase in meat demand.
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With increasing mechanization of the agricultural sector, the demand for draught animals is going down drastically resulting in surplus male cattle and buffaloes, which are slaughtered at birth or at low ages or when they become weak and unproductive. In India, about ten million male calves are removed from the buffalo production system every year due to intentional killing by the farmers, due to the non-remunerative cost of raising male animals, thus incurring a loss of about US $11 mn per annum. These calves could be reared for meat production, which will not only improve the economic condition of the farmers but also would increase the efficiency and productivity of the meat industry.
4.3 Major Characteristics of Meat Supply Chain In India

Input Supply

· Major source of animal nutrition is dry and green fodder. 

· Feed and fodder shortage: Dry Fodder (17.3%), Green Fodder (31.0%) and Concentrate (47.6%) 

· Animal Feed Processing in India is at infancy stage and grain wastes at household level are basically used for feeding livestock. 

· Area under fodder crops are declining and common grazing lands are deteriorating qualitatively as well as quantitatively 

· Mechanization process in the agriculture sector has substantially affected the realization of dry fodder. 

· Development in poultry feed has emerged significantly in recent decades due to increased processing of by-products from other meat segments.

· Investment in feed and nutrition specially for enhancing meat quality and productivity can play an important role for developing the meat industry.

Live stock Farmers:

· Bulk of livestock population is owned by landless, marginal and small households.

· Species like sheep, goats, pigs and poultry are largely maintained by the land-scarce poor households for commercial purposes 

· Cattle and Buffaloes are basically reared for milk production. Unproductive animals under this category have the potential option for meat production but socio-religious factors hinder the economic utilization of these resources. 

· Negative attitude of the public towards meat on account of misinformation campaign and socio-religious considerations leads to national wastage to the extent of about US$11 mn per annum 

· Price realization for unproductive animals is very low and these animals are being disposed off to local traders due to lack of an organized market.

Slaughter Houses:

· Slaughterhouses in India are controlled by local level government municipal corporations.
· Out of about 10000 slaughterhouses in the country, 60% are unregistered. 

· Most of these slaughterhouses have poor hygiene and sanitation facilities resulting in poor meat quality and causes environmental degradation. 

· Manual slaughtering practice adopted in these slaughterhouses again causes poor meat quality and very low level of by-product realization. 

· There are no backward linkages for procurement of live animals and animals are supplied by multiple middlemen. 

Processing Units:

· About 171 meat processing units are registered under Meat Food Product Order, 1973 under the Essential Commodities Act, 1955, production from which constitutes only 0.05% of total meat production in the country by contributing 0.20% of meat output in terms of value. 

· These are export-oriented meat processing plants and are mechanized and have integrated meat processing complexes setup with state-of-art technology to produce meat products of international quality. 

· These plants successfully add value not only by improving the quality of meat but also by utilizing each and every part of the carcass efficiently which otherwise are being wasted at local slaughterhouses. 

· These units are also able to adopt food quality and safety measures such as Total Quality Management (TQM) including ISO-9000, ISO-14000, Hazard Analysis and Critical Control Points (HACCP), Good Manufacturing Practices (GMP), Good Hygienic Practices (GHP) to face the global competition in International trade in the post WTO era with the help of the Ministry of Food Processing Industries, Government of India. 

· Vertical coordination in meat processing industry is seriously missing except in poultry sector and animals are supplied by multiple middlemen. 

Sales and Distribution:

· Meat produced at local slaughterhouses with certification and stamp is locally marketed through butcher shops established in residential localities. 

· Slaughtering of small animals like sheep and goats, pigs and poultry takes place at the butcher’s shop only in front of the customers.

· These butcher shops too lack basic facilities like proper drainage, water facilities, covered counters, proper cleanliness, refrigerators etc., and carcasses  are hanged in front of the shops in open to attract customers.

· Though sales and distributions of branded meat products in the country through retail outlets is limited but is catching momentum in recent years particularly in big cities.

Consumers:

· About 60% population in India consume non-vegetarian foods and majority of these have no religious or social taboos for consumption of sheep, goat and poultry meat. Consumption of beef, buffalo meat and pork has socio religious constraints.

· Meat is not a regular food item in diet because of the high prices of meat, which an average consumer cannot afford.

· Market demand for frozen and canned meat is limited and majority of the customers prefer fresh and hot meat.

4.4 Market for Some important Meat products:

Poultry: The poultry sector in India has undergone a paradigm shift in structure and operation. A significant feature of India's poultry industry has been its transformation from a mere backyard activity into a major commercial activity in just about four decades. This transformation has involved sizeable investments in breeding, hatching, rearing and processing. The industry has grown largely due to the initiative of private enterprise, minimal government intervention, and considerable indigenous poultry genetics capabilities, and considerable support from the complementary veterinary health, poultry feed, poultry equipment, and poultry processing sectors. India is one of the few countries in the world that has put into place a sustained Specific Pathogen Free (SPF) egg production project.  Indian poultry meat products have good markets in Japan, Malaysia, Indonesia and Singapore. 

Egg Production: India ranks fifth in the world, with annual egg production of 1.61 million tonnes. Egg production (in lakh numbers) in major egg producing states is summarized in the table below

	State
	2004-05
	2005-06

	India
	452009
	462307

	Andhra Pradesh
	158040
	164534

	Tamilnadu
	63948
	62225

	Maharastra
	34362
	35227

	Punjab
	36800
	35200

	West Bengal
	28877
	29637

	Karnataka
	17719
	18358

	Haryana
	14816
	15125


Poultry Meat: Poultry meat is the fastest growing animal protein in India and poultry meat is accepted in most cultures. The industry has grown at 13 percent through 1991-2006.The industry is moving from being unorganized to being largely organized. There are number of state of the art poultry processing plants which have been set up in the last few years.  India’s export of poultry products has increased from Rs. 318.17 Crores in 2006-07 to Rs 441.09 Crores in 2007-08. The major destinations for export of Indian poultry products are U.A.E, Kuwait, Oman, Germany and Japan. 

Poultry Exports: Birds, eggs  in shell, fresh, preserved or cooked constitute the largest segment with about 50% share. Processed egg products like egg powder, frozen egg yolk, albumin powder, accounted for about 48% of the exports. Meat products accounted for very low share of around 1%.

Meat Products: India's export of meat and meat products reached Rs. 3,224 Crores during 2006-07. Frozen bovine meat dominated the exports with a contribution of over 97%. The demand for bovine meat in international market has sparked a sudden increase in the meat exports from India. The main markets for Indian bovine meat are Malaysia, Philippines, Mauritius, and Gulf countries.

Beef: Contrary to the popular belief, India does display a preference for buffalo meat, as it has less religious significance than cow. According to USDA, though the demand for poultry is fast eroding the market, there is still substantial production of buffalo meat in India. One of the strengths of Indian buffalo meat is its competitive price as compared to other sources of animal protein. Livestock, particularly those which have completed their lactation cycles are used for meat hence, the cost is competitive. Beef is generally the cheapest meat available in India, and its consumption is restricted to particular communities and lower income consumers and in southern regions. 

The good growth of the Indian Buffalo meat export industry from 1,67,291 MTS (FOB value Rs.797 crores) in 1999-2000 to 3,43,817 MTS (FOB value Rs.1647 crores) in 2003-2004 has largely been achieved through nurturing the traditional markets / countries with good quality, competitively priced, frozen Buffalo meat. The traditional countries include Malaysia, Philippines, Mauritius, UAE and other GCC countries and Jordan.

In last few years, there has been increase in sales to countries in Africa, some CIS countries and intermittent supplies to Iran and Egypt. In the last one year, newer markets which have emerged and are growing include Afghanistan, Iraq (through Jordan and Kuwait) and most importantly Saudi Arabia. 

Pork: Pork is the most widely eaten meat in the world, providing about 38 percent of daily meat protein intake worldwide, although consumption varies widely from place to place. Pork consumption is almost negligible in India. Among the various livestock species, piggery is most potential source of meat production and more efficient feed converters after the broiler. Besides, Pig farming requires small investment on buildings and equipment. Pork is most nutritious with high fat and low water content and has got better energy value than other meats.


Ovine Meat - Sheep and Goat:

Though India ranks 5th in the world sheep population of 120 million, sheep and goat rearing has remained by and large a traditional occupation, as organized farms are conspicuous by their absence. The rising price of goat meat is major inhibitor which makes this meat an item of consumption for the elite. However, regional demand and a preference for goat meat among specific communities would help to keep meat production at the existing levels.       

                                                                                                         

Processed Meat: As India attempts to become a key player in the global meat market, the country's livestock industry is changing. India’s export of processed meat products like homogenized Meat Preps., Meat Extracts and Meat Juices, Other Poultry Meat, Preserved Meats, Preserved Meat of bovine Animals and Sausages and Canned Meat has increased from Rs. 7.13 Crores in 2006-07 to Rs 12.96 Crores in 2007-08. Some of world class processing plants have been setup in the country. International markets for Indian Processed Meat products are Seychelles, U.A.E, Hong Kong, Germany and U.S.A.

4.5 Major manufactures of Meat and Poultry Products:

	Company 
	Brands 
	Major Products 

	Frigo Refico Allana Limited, Kulaba, Mumbai 
	Allana 
	Frozen buffalo meat, Canned meat 

	Hind Industries Limited, New Delhi 
	Sibaco, Eatco 
	Frozen buffalo meat, Chilled/Frozen sheep, and Goat meat 

	Alkabeer Exports Limited, Mumbai 
	Alkabeer 
	Frozen buffalo meat, Chilled/Frozen sheep, and Goat meat 

	P.M.L. Industries, Chandigarh 
	PML 
	Frozen buffalo meat 

	UP Pashudhan Udyog Nigam Ltd., Uttar Pradesh 
	CDF 
	Pork and other meat products, Canned meat manufactures 

	AP Meat and Poultry Corporation, Hyderabad 
	APSMPC 
	Pork and other meat products 

	Pigpo, Jorbagh Market, New Delhi 
	Pigpo 
	Pork and other meat products 

	MAFCO, Mumbai 
	MAFCO 
	Pork and other meat products 

	Ranchi Bacon Factory, Ranchi 
	
	Pork and other meat products

	Rajasthan Meat and Wool Marketing Federation, Alwar
	
	Canned meat Manufactures

	Venkateshwara Hatcheries, Pune 
	
	Poultry products 

	DeeJay, Bangalore 
	
	Poultry products


4.6 Strategy for Unlocking the potential in Meat and Poultry Sector:

	Determinant
	Status
	Strategy
	Industry Outlook

	Current Status
	· In poultry segment integrators have built a very strong position in the South and West with lower cost, improved yield, lower price, dominant market shares

· North and East less integrated; Barriers due to smaller farms, more adverse climatic conditions, mindset issues
	Efficiency is key to success in poultry

· Integrators to expand scale through penetration into North and East;

· Barriers could be overcome through Farmer education programs on benefits from Government support

· Pilots with large farms

· Integrators to continue expanding in South and West, and grow poultry consumption

· Collectively lobby with government to remove/reduce  tax on processed/frozen chicken

· Expand frozen chicken capacity and promote consumption aggressively; Supply to institutional buyers and to consumers through organized retail

· Expand into next-level processed products (tikkis, kababs) and ready-to-eat dishes in urban areas
	· Need for setting up slaughter houses

· Poultry sector to continue growing rapidly, at 10-15% CAGR

· Frozen chicken set to take off in urban areas; Potential to reach ~20% market share in 5 years, if tax constraints are overcome

· 4-5 leading integrators to build Rs. 750-1000 crore businesses in 5 years time

· Processed Egg products present interesting and large opportunities



	Industry Status
	· Non-integrators uncompetitive vis-à-vis integrators and likely to be wiped out over time

· Increasing poultry consumption due to price drop and better supply
	
	

	Environmental constraints
	· Tax on frozen and processed chicken increases consumer price

· Slaughter allowed within urban areas, leading to thriving wet market


	
	

	Market Opportunity
	· Scope to increase chicken penetration in other areas as well, through integration

· Emergence of organized retailers/wholesalers in urban India (with cold-chain infrastructure) offers potential in frozen chicken
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5. Analysis of Consumer Foods
Consumer food industry includes packaged foods like bakery, confectionery, atta, Indian namkeens, aerated soft drinks, packaged drinking water and alcoholic beverages. Most of the segments have been growing at a brisk pace in the last few years. This segment has many large national and international players.

5.1 Bakery Products: 

India is ranked among the top ten producers of all major grains. It is one of the major producers of paddy, wheat, maize, barley and millets (great millet, pearl millet and finger millet). 

The Bakery industry consists of products ranging from biscuits, bread, cakes, rusk, buns, breakfast cereals and other edible items with key raw materials such as wheat flour or other grains, sugar, edible oils etc. The two major segments viz., bread and biscuit account for about 82 percent of the total bakery products. The organized sector has a market share of 45 percent and the balance 55 percent is with the unorganised sector. With rising demand and entry of big companies like ITC, competition has heated up in this segment. The bakery industry has been reporting brisk growth and is likely to continue the trend in the future with growing demand for low-fat products like healthy snacks, low-sugar biscuits, fat-free cakes etc.
Increasing health consciousness and changing consumer preferences in favour of packaged bakery products is growing. These trends are expected to continue in the future. A case in point, atta which was traditionally milled at local mills, now is a branded product and is available at affordable prices. Also, the demand for products like Maida has found its new value added use in noodles, vermicelli, macaroni and pasta. 

The Breakfast cereals segment is estimated to grow at a CAGR of 7 percent with projected sales expected to reach EUR 35 million in 2010. The immense growth potential for breakfast cereals stems from the vast untapped demand and high scope of penetration for these offerings in the affluent urban areas. In addition to this, there is a potential to upgrade existing consumers from basic product types such as flakes to more value-added offerings such as muesli, hot cereals, and other Ready-to-Eat (RTE) cereals. The expected foray of new local and international players, tied with the on-going retail boom, is also expected to spur higher sales of breakfast cereals. 

Some Major Players - Milling Products, Bread, Biscuits, Breakfast Cereals

	Company
	Brands

	Bagrrys India 
	Oats, Sugar-free Crunchy Muesli 

	Bambino Agro Industries 
	Pasta, Idlis, Gulab Jamuns 

	Britannia Industries 
	Biscuits, Bread, Cakes 

	General Mills 
	Cornflakes, Atta 

	Godrej Foods Ltd. 
	Cereal, Cookies 

	Hindustan Vegetable Oils Corpn 
	Porridge, Cornflakes, Oats 

	ITC –Foods Division
	Atta, Pasta 

	Kellogg's India
	Cornflakes, Biscuits 

	Modern Foods Industries
	Bread 

	Parle Foods Limited
	Biscuits 

	Priya Food Products 
	Biscuits, RTE 

	Shakti Bhog Foods 
	Atta, Semolina, Porridge, Corn Flour 

	Surya Foods and Agro 
	Biscuits 


5.2 Confectionery
The Indian confectionery industry can be segmented into sugar-boiled confectionery, chocolates, mints and chewing gums. The confectionery market is highly fragmented with players having a strong regional presence. The annual per capita consumption of branded confectionery in India is estimated to be less than 100 gms. The total market for sugar boiled confectionery (comprising plain/hard boiled candies, toffees, éclairs and gums) is estimated at EUR 1.15 bn of which the organised sector is around EUR 460 million. The western concept of pick 'n' mix sugar confectionery is expected to gain ground in India over the next few years, and may bring other Western confectionery specialists in their wake. Further, as per industry Sugar-free confectionery will dominate adult confectionery sales in the future.

The chocolate market in India is dominated by two major players, Cadbury India Ltd and Nestle India Ltd, which together account for about 90,  percent of the total chocolate market.

Some Major Players – Confectionery and Chocolates
	Company
	Brands

	Cadbury India  
	 Dairy Milk, Eclairs, Gems,Temptations,Celebrations, Nutties  

	Candico (I)  Ltd
	 Loco Poco, Koffi Toffi, Gumbo Jumbo  

	Lotte India Corp  
	 Coffee bite, Lacto King, Caramilk, Coconut Punch  

	Nestle India  
	 Kit Kat, Milky Bar  

	Parle  
	 Melody, Poppins,Kismi, Mangobite  

	Perfetti Vanmelle  
	 Mentos, Centerfresh, Alpenliebe, Chlormint, Happydent  

	Ravalgaon Sugar Farms 
	 Coffee break, Mango Moods, Pan Pasand, Klearmint  


5.3 Alcoholic Beverages: Wine, Beer, Indian Made Foreign Liquor

India is the third largest market for alcoholic beverages in the world. The demand for spirits and beer is estimated to be around 373 million cases per annum. There are 12 companies producing grain based alcoholic beverages that have a combined licensed capacity of 33.9 million litres per annum. 56 units are engaged in manufacturing beer under license from the Government of India.

Wine: The Mediterranean countries are the global leaders in wine production due to their moderate climate, which is ideal for viticulture. France, Italy, Spain and Germany are the established ‘Old world’ wine producing countries. Argentina, Chile, Australia, USA, New Zealand and South Africa and India are fast emerging as major wine markets and producers.

Of 32,000 million litres wine produced per annum in the world, India’s share is a mere 62.14 lakh litres. With in India, the share of wine in alcoholic beverages is 1 %. The per capita consumption of wine in India is 4.5 ml per annum against 63.4 litres per annum in Luxembourg and 56.1 litres in France. However, with changing lifestyles, easier availability, greater awareness and effective promotion, consumption of wine is increasing in India.
The wine industry in India has shown robust growth. The EUR 46 mn market has grown at over 25 percent per annum over the last three years. The Government has introduced special wine policies to encourage grape cultivation and wineries in the states. For example, Maharashtra has taken initiatives such as an excise holiday for wine makers till 2011, sales tax concessions, fixed license fees for ten years and creation of a wine institute and grape board for quality control. The industry is estimated to report a 60 percent CAGR over FY06- 10 and 24 percent CAGR over FY10-15, to EUR 355 mn and EUR 1.06 bn, respectively.  In the recent past, the sector has attracted a lot of interest in investment in India.  

	Key Players in the Indian Wine Industry  

	Flamingo Wines

	Grover

	Indage

	Mandala Valley

	ND Wines

	Renaissance Wines

	Sankalp Wines

	Sula

	Vinicola

	Vintage Wines


Beer: India is one of the world's fastest-growing beer market with per capita consumption rising from a very low base. Favourable demographics, rapid economic growth, rising disposable incomes and increasing social acceptance of alcohol consumption are key growth drivers. The Indian beer market is poised to grow at  14.3 percent CAGR over the next three years. The supply side is highly consolidated with United Breweries and SAB Miller being the dominant players. Keeping with Indian consumer tastes, about 61 percent of the beer consumed in India is “strong beer”, i.e. beer with an alcohol content of 6-8 percent. “Mild beer”, i.e. beer with an alcohol content below five percent, accounts for the remaining 39 percent. 

IMFL: The IMFL (Indian Made Foreign Liquor) market in India constitutes 31 percent of the total liquor market in India. The rest is accounted by country liquor. However, there is a discernible shift in consumption from country liquor towards IMFL. The IMFL segment is growing at 9-10 percent (in volume terms) as against   6-7 percent growth in country liquor. The industry has been witnessing a lot of mergers and acquisition activity over the last few years. The consolidation wave, spanning both the IMFL and beer segments has seen merger of companies, and acquisition of brands, manufacturing facilities and bottling units. The IMFL industry is expected to record robust volume growth across segments.
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Major Players

	Company
	Brand

	Mohan Meakin 
	Golden Eagle  

	Sab Miller 
	Haywards, Royal Challenge Premium, Knock Out  

	United Breweries
	 Kingfisher Premium, Kingfisher Strong, Zingaro, Sandpiper  


5.4 Non Alcoholic Beverages - Soft drinks, Juices, Tea and Coffee
Soft Drinks (Carbonated): Soft drinks constitute the third largest packaged foods segment, after packed tea and packed biscuits. The aerated soft drinks industry in India comprises over 100 plants across all States. It provides direct and indirect employment to over 125,000 employees. It has attracted one of the highest foreign direct investments in the country, amounting to around US$1049 million. Beverages such as colas, lemonade, squash, and fruit punch are among the most common types of soft drinks. This sector contributes over EUR 215 mn annually to excise duty, sales tax and other related taxes. 

Presently, there are more than 7000000 outlets retailing soft drinks in the country.  Penetration levels of aerated soft drinks in India are quite low compared to other developing and developed markets, an indication of further potential for rapid growth. In India, consumption of soft drinks is higher in the urban areas than in the rural areas. However this trend is slowly changing. 

Fruit Juices (Non-carbonated): Convenience and natural taste together with health-consciousness has played an important role in the growth of packaged fruit juices. Estimated market size of Fruit beverages (including juices, nectars and fruit-based drinks) is Rs.615 crore and has been growing at a steady rate of 25-30 per cent for the last three years. 

At present, according to industry estimates, Dabur Foods’ ‘Real’ is the market leader in the juice segment with a 60 per cent share followed by PepsiCo’s ‘Tropicana’, which has an estimated 33 per cent share. In the fruit-based drinks category, Coca-Cola’s ‘Maaza’ is the leader with a 33 per cent market share followed by Parle Agro’s ‘Frooti’ with 27 per cent and PepsiCo’s ‘Slice’ with 13 per cent. Some of the other players include Godrej, Rasna, Seabuckthorn Indage, Balan Natural Food Pvt Ltd, Mother Dairy, Surya Foods, etc

The fruit drink market has grown at 20 - 25 percent, of this, the exotic fruit juices segment has grown at 40 percent this year. Fruit-based milk drinks and fruit-based soya milk is another emerging segment and is valued at around EUR 2.7 - EUR 3.5 million and expected to grow rapidly. Cola sales have fallen dramatically after health concerns and this seems to have benefited the fruit beverage industry. Tetra Packs have offered a solution to provide fruit juice which are fresh and preservative free. These factors have resulted in increased consumption of juices. 
	Company
	Brand

	 Coca-Cola  
	 Minute Maid  

	 Dabur Foods  
	 Real, Activ, Twist, Coolers  

	 Godrej Industries  
	 Xs  

	 Ladakh Foods  
	 Lehberry, Fruit Mix  

	 Mother Dairy  
	 Safal  

	 Parle (Exports)  
	 Frooti, Appy  

	 Pepsi-Foods  
	 Tropicana  

	 Surya  
	 Fresh Gold  


Tea: Tea is indigenous to India and we are the largest producer of Tea in the world. Tea is an essential item of domestic consumption and is a major beverage in India. In all aspects of tea production, consumption and export, India is the world leader. India accounts for 31 percent of global tea production. Indian tea production has grown at 1.2 percent CAGR over the last ten years. Domestic demand for tea has grown at over 4 percent in the last three decades. The tea Industry provides gainful direct employment to more than a million workers mainly drawn from the backward and socially weaker section of the society. It is also a substantial foreign exchange earner.
Due to the highly competitive nature of the market, brand differentiation emerges as the most important factor in tea sector. Value addition strategies include, introduction of new variants in the form of special blends (ice tea, flavored tea, diet tea, herbal tea, organic tea, ready-to-drink tea in liquid and granulated form) and new packaging techniques that help preserve freshness, aroma and increase convenience. The U.K. and the U.S. have shown an increasing preference for instant ice tea and companies such as Tata Tea and HLL have been able to access this market.

Tea is primarily produced in four states in India Assam, West Bengal, Tamilnadu and Kerala. Tea is either sold in loose or packaged form in the domestic and export markets. India is the fourth largest tea exporter in the world. Key destinations for exports include the Russian Federation, the UAE, Iraq, the U.K., and Kazakhstan. India mainly exports bulk and packaged tea comprising instant tea, packet tea and tea bags. India's packaged tea market has around 300 brands, with some brands having a regional presence, and others enjoying national presence.

Key Players and Brands:

	Company
	Brand

	Assam Co.  
	Cheetah and Jumbo  

	Apeejay Tea  
	Mantra and Maha Mantra  

	Duncan Industries  
	Sargam, Double Diamond, Shakti and Runglee  

	Dhunseri Tea and Inds.  
	Chote Lal  

	Goodricke Group  
	Goodricke Perfect  

	Girnar  
	Girnar  

	Harrisons Malayalam  
	Touramulla  

	Hasmukhrai & Co  
	Society Tea  

	HLL  
	Brooke Bond  

	Mcleod Russel India  
	Williamson  

	Tata Tea  
	Tata Tea, Tetley  

	Wagh Bakri  
	Wagh Bakri  


Coffee: Among all the beverages consumed in India, coffee ranks third, after tea and plain milk. India is the sixth largest producer and exporter of coffee in the world. The industry can be segmented into filter coffee and instant coffee. About 72 percent of coffee production is exported. (4 percent of total global coffee exports), leaving the balance for domestic consumption. Italy is the largest export destination for Indian coffee, accounting for 25 percent of total exports. Germany is the second-largest destination, followed by the Russian Federation, Belgium and Spain. India is one of the few countries that produce both the Arabica and  Robusta varieties of coffee.
In India, HLL manufactures only mixed instant coffee. Nestle is the market leader in instant coffee, with a 59.3 percent share in the instant coffee market, followed by HLL which accounts for nearly 40.7 percent. In the filter coffee segment, HLL is the market leader accounting for 60 percent of the market share with its Deluxe Green Label Brand. Tata Coffee Ltd (TCL) is the second largest with a share of 12 percent. The share of regional players in the coffee segment is very low.

5.5 Ready-to-eat

The Ready-to-eat industry is estimated to be around EUR 92.5 mn, growing at 30 percent. This can be attributed largely to the demand from global Indians, Non Resident Indians (NRIs) and others looking for convenient food, (almost) authentic dishes and entrée on the go. The industry is estimated to cross EUR 277.5 mn by 2010. One of the reasons for this boom is the use of new technology and ensured sterilization which has helped reduce prices and increase shelf life without the need for refrigeration.

	Company
	Product Range

	Amul  
	Processed cheese, nutramul and mithaee gulab jamuns among its offerings.  

	Capital Foods  
	RTE Indian delicacies.  

	Gits  
	Variety of ethnic Indian cuisine, where the recipes have "global palette acceptance".  

	Haldirams  
	Packaged bhel puri chats such as sev puri, chana masala, samosa, pakoras, alu tikki, pao bhaji, gol gappa, dhokla among others.  

	ITC  
	Ready to cook foods and dishes ranging from bukhara (uzbek recepie) to murgh methi and other exoctic cuisines and includes "regular" biryanis, curry pastes and dishes.  

	MTR  
	Twenty-two delicious and completely authentic Indian curries, gravies and rice.  

	Priya Foods  
	Traditional recipes starting from dal makhani, navaratan kurma to palak paneer, paneer butter masala, punjabi chhole and rajma masala along with true southern delicacies like andhra veg pulav, mango dal, gongura dal.  

	Rajbhog Foods Inc.  
	Manufacturing and distribution of sweets, snacks, savories, frozen foods, ice cream and beverages.  

	RainbowFoodsIndia  
	All types of Indian frozen vegetables, meals & snacks, frozen vegetables, meals, fruits, parathas, punjabi veg curries, vegetables, fruits, pickles, pastes and snacks.  

	Satnam Overseas Ltd  
	RTE Indian delicacies.  

	Tasty Bite  
	Range of entrées and Ready meals.  


5.6 Organic Food

In large parts of the world today, consumers are averse to Genetically Modified (GM) foods and chemical additives, and are gravitating towards organic/bio-foods. Organic foods are a EUR 25 bn market growing at 8-10 percent annually, this is an exciting opportunity for India across key segments.
Organic Foods include almost everything that is used in the kitchen from fruits, vegetables, pulses, cereals, bread, and sweeteners such as honey, brown sugar and raw sugar to all cereals, pulses, flours and spices, bakery and dairy products, typically sourced from farmers practicing organic farming, free from conventional chemical systems of farming using artificial fertilizers and pesticides. India's export of organic produce is quite low, however, the entry of larger and more organized companies in this segment is likely to give a boost to the industry.

5.7 Diet Snacks

Diet snacks is another segment which is gaining vast popularity with improving standards of living and increasing health-consciousness. While the market for low-calorie foods is small in developing countries, India already ranks among the top 10 consumers of diet foods. The market size is expected to nearly double in the next five years. Total sales in this category is estimated to have grown by 3.8 percent in value in 2006. The current market size of the sweetener category, is close to EUR 12.4 million, and is growing at about 15 percent per annum. In recent times, the positioning of these products has also changed, with the target audience no longer being diabetics, but healthy people for whom sweeteners are  preventive products.
5.8 Strategy for Unlocking the potential in Consumer Foods Sector:

	Determinant
	Status
	Strategy
	Industry Outlook

	Current Status
	· With the increased income levels and booming retail sector many new products have reached the consumers

· Export opportunity to expatriate Indians being targeted
	Innovation and efficiency are key 

· Integrators to expand scale in mass market products like Atta, biscuits etc.

· Collectively lobby with government to remove/reduce  tax on various food products

· Innovative products at affordable prices can open a huge rural market.

· Promotion of the convenience and health benefits.

· Packing size, packing material innovation can help reach rural customer
	· End to end integration as in case of Ashirvad Atta depending on the product nature

· Most of the segments are expected to grow at very high rates.

· Exciting opportunities in diet foods, organic foods for both domestic and export market.

· High scope for both innovation and introduction of  products from across the world.



	Industry Status
	· Entry of organised players such as MTR, Tasty Bite, ITC-Aashirwad MTR recently broke price barrier of Rs.20 for serving two people (1 side-dish)
· Huge FDI inflows in beverages sector

· Consolidation in tea 
	
	

	Environmental constraints
	· Tax and excise duties still high compared to other countries

· FDI in retail


	
	

	Market Opportunity
	· Very high scope in RTE segment, Organic Foods and designer foods
· Bakery segment, wine and packaged water growing at a high rate.
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6. Analysis of Cereals
6.1 Importance of Cereal

Cereals provide the major caloric and carbohydrate source for humanity and therefore are the mainstay of agriculture. Eight cereal grains -wheat, maize, rice, barley, sorghum, oats, rye, and millet provide 56% of the food energy and 50% of the protein consumed on earth. Three cereals: wheat, maize and rice together comprise at least 87% of the world’s grain production.
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6.2 Wheat

Wheat is the primary staple food for almost one-third of the world’s population (including most developed countries). Among the developing countries, wheat ranks first in dietary shares in countries in the Near East and North Africa, in many localities in Latin America, Pakistan, and the North of India. It is also the secondary staple for over 3.3 billion people in developing regions (or 70 percent of this population). Wheat is not a homogeneous grain. For instance, in the Near East and North Africa, and in parts of South Asia (India and Pakistan), wheat is processed into an unleavened bread; in East and South East Asia, it is eaten in the form of noodles; and in North Africa, as ‘couscous’. Other wheat preparations featuring in many diets include bread, biscuits, and bakery products.

Wheat cultivation has traditionally been dominated by the northern region of India. The northern states of Punjab and Haryana Plains in India have been prolific wheat producers. India is today the second largest wheat producer in the whole world. India has the largest area in the world under wheat. India is also a major exporter of Wheat in the world. The major destinations for Indian Wheat are Bangladesh, Sri Lanka, Sudan, Benin and Thailand.

75 percent of India’s wheat production is milled into wheat flour (atta) to make rotis or chapattis (unleavened flat bread), mostly in small chakkis (small wheat grinding mills) in the unorganized sector. Branded atta is a relatively new segment, developed to provide consumers a more hygienic quality, as compared to chakki atta. 
Bakery products constitute the largest segment of grain-based processed foods. Small and medium unorganized local players and a limited number of organized units dominate the industry. Major players are Britannia, HLL, ITC, Parle, Priya Gold, and Cremica. The grain-based snack market, comprising extruded snacks and savories, is estimated at around Rs. 29 billion ($667 million). Of this, the organized segment contributes only 15 percent of sales.

Major Players

Major players are Pepsi, Haldiram, SM Dyechem, Bikanerwala, etc.Breakfast cereal production in the organized sector is very small, and is mainly confined to corn flakes. Major producers are Kellogg’s and Mohan Meakins. 

6.3 Rice
Rice is grown in many regions, in varied climatic and soil conditions. Rice is the major cereal for roughly 3.4 billion people in developing countries. It is nearly always eaten in boiled form, without further processing other than milling, which is in contrast with most other cereals. However, in some countries in the Far East, manufactured rice products appear in diets, mainly in the form of rice noodles, which compete to some extent with wheat noodles. 
China, India and Indonesia are the largest producers of rice. In fact, China and India account for about 50% of the world's rice area and 56% of production. Brazil is the largest producer of rice outside Asia. Rice is also an important staple in parts of Africa including Madagascar, Senegal, Gambia and Tanzania. A small amount of rice is grown in Europe, principally in Italy, Spain and Portugal.
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 Rice is the staple food for 65% of the population in India.. With a per capita availability of 73.8 kg it meets 31% of the total calorie requirement of the population. India is the second largest producer of rice in the world next to China. India accounts for more than 75 percent of global trade.  

Following liberalization of international trade after World Trade Agreement, Indian rice has become highly competitive and has been identified as one of the major commodities for export. This provides us with ample opportunity for development of rice based value-added products for earning more foreign exchange. Apart from milling oil extraction from rice bran is also a large opportunity.
Rice Milling:

Rice milling is the oldest and the largest agro processing industry of the country. At present it has a turn over of more than Rs. 25,500 crore per annum. It processes about 85 million tonnes of paddy per year and provides staple food grain and other valuable products required by over 60% of the population. From manufacturing angle, it is categorized as 

· Raw Rice (Processed as raw i.e. without giving boiling / heating treatment to Paddy) 

· Parboiled Rice (Processed after / water heating treatment to the Paddy).   

There are 82,000 single hullers registered in the country. Further, there are also a large number of unregistered single hulling units in the country. Around 60% of these are also linked with par-boiling units and sun -drying yards. Most of the tiny hullers of about 250-300 kg/hr capacities are employed for custom milling of paddy. Apart from it over 2600 double hulling units, 5000 disc shellers cum cone polishers and over 10000 rubber roll shellers cum friction polishers are also present in the country. Further, over the years there has been a steady growth of improved rice mills in the country. Most of these have capacities ranging from 2 tonnes per hour to 10 tonnes per hour. 

Rice Exports: Basmati Rice

India is the largest producer and exporter of basmati rice in the world. The annual production in the country is around 10-15 lakh metric tonnes a year, of which around two-thirds is exported. The remaining is consumed, within the country. Basmati rice is grown exclusively in the northern part of Western Punjab, Haryana and Western Uttar Pradesh. India’s export of basmati rice has increased from Rs. 2792.81 Crores in 2006-07 to Rs. 4344.58 Crores in 2007-08.
India's major markets for basmati rice exports have been Saudi Arabia, Kuwait, U.K, U.A.E, Yemen, etc. Pakistan is the sole competitor for India in the international market for basmati rice.
Non-Basmati Rice:

Any rice other than basmati rice is called non- basmati rice.. Basmati rice contributes to only 1% total production of rice in India. According to the recent statistics released by the Government of India, we have exported 51.02 lakh tons of non-basmati rice till January 2008.India’s export of non basmati rice has increased from Rs. 4243.08 Crores  in 2006-07 to Rs. 7409.79 Crores in 2007-08. The Major Importing countries of Indian Non Basmati rice are Nigeria, Bangladesh, South Africa, U.A.E and Ivory Coast etc.

Rice Bran Oil:

India ranks second in production of rice in the world and has a potential to produce about 12 lakh tonnes of rice bran oil but currently produces only 7 lakh tonne of oil per annum. Out of this, hardly 1.5 lakh tonne is used for direct human consumption as refined rice bran oil and rest is used for blending and vanaspati. Rice bran oil is vastly superior to traditional cooking oils and can be considered nutraceutical (food as medicine) oil that is perfect for all cooking  [image: image3.png]



needs. Rice Bran Oil is quickly becoming a favorite in commercial frying to replace hydrogenated oils that contain trans fat. 
  

6.4 Maize

Among the major coarse grains, maize represents either the major staple or main supplementary staple for over 1 billion people in developing regions, mostly in Sub-Saharan Africa. In Latin America, white and yellow maize is extensively used to make unleavened bread (‘tortilla’), and also eaten ‘on the cob’, while in Sub-Saharan Africa white maize is processed into various products, but popular forms include starchy pastes such as porridge. In the Near East, maize flour is commonly used to make bread, while in South and South East Asia (notably Indonesia and the Philippines) it is consumed in a number of diverse ways.
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Maize is an important cereal in India. Both its area and production have steadily increased during the past two decades. It is also a versatile crop, allowing it to grow across a range of agro ecological zones. Every part of the maize plant has economic value: the grain, leaves, stalk, tassel, and cob can all be used to produce a large variety of food and non-food products.

Maize is doing wonderful things in our everyday life. Maize is present in one form or other in
the Food we eat; the Milk we drink; the Chocolates/Biscuits we take; the Clothes we wear
the Paper we read; the Medicines we take.

Maize (Corn) contains about 70% starch, other components being protein, fibers and fat. The basis of the maize milling process is the separation of the maize kernel into its different parts. Maize starch is produced by the wet milling process, which involves grinding of softened maize and separation of corn oil seeds (germs), gluten (proteins), fibers (husk) and finally pure starch.  

In India, maize is emerging as third most important crop after rice and wheat. Maize has its significance as a source of a large number of industrial products besides its uses as human food and animal feed. Diversified uses of maize and potential for exports has added to the demand of maize all over world.

Feed Industry: Maize is a important component of animal feed. At present, the Indian organized feed industry produces around 3 million tonnes of feed peryear, which is only 5 percent of its actual potential. A substantial quantity of feed is prepared by the farmers themselves in order to reduce the feed cost.
Starch Industry: Though starch can be technically extracted from all plant sources, the commercial realities of the starch recovery process limit the industrial sources mainly to wheat, maize and tapioca. Indian starch industry mainly consumes maize as input raw material..

Byproducts from Maize: The byproducts from maize based industries find various applications:
i. Maize Steep Liquor : It contains amino acids, proteins and is used by antibiotics drugs manufacturers. Also it is a large source of biogas, which is being used as fuel for driers, boilers etc.
ii. Maize Gum: Corn Oil is produced by expelling oil from the germs. Corn Oil finds applications in food and other chemical industries. Maize oil cake obtained after expelling oil is used as cattle and poultry feeds.
iii. Maize Gluten : Maize Gluten contains high protein content and it is used as cattle and poultry feeds
iv. Maize Husk : It contains starch, protein and fat as minor components and mainly consumed as cattle feed.
Uses of Maize Starch: Maize starch forms viscous, relatively short and opaque paste with cereal flavor. Its paste sets to stiff gels. It is widely used for thickening sauces, gravies, puddings and pie fillings. Maize starch finds numerous uses in the baking industry for the production of cakes, cookies, in ice-cream preparations etc. In Paper industry a large quantity of starch is consumed as a surface-sizing agent, as a binder, as a paper coating agent etc. In textile industry, starch is used in sizing to strengthen the warp yarn, in finishing and changing the appearance of fabric after it is bleached, dyed or printed, in printing and increase the consistency of printing pastes. Also, starch is used as a component in finishing agent to glaze and polish sizing thread.

Starch Derivatives: Starch when cooked forms high viscous gels and this property limits its applications. But by acid and other chemical treatments at varying temperatures the characteristics of the native starch is modified to suit various end users. Products like White Dextrins ,Yellow Dextrins, British Gums are made by the chemical / acid and heat treatments of starches. These products are partly soluble in water and find several applications in food industry as Thickner in Sauces and Soups, Gel Former in Puddings,Suspension Stabilizer ,Bodying agent in Baking.

Starch Sweeteners: Starch based sweeteners are other class of products manufactured in starch industries. A variety of sweeteners for very specific end users are produced by acid/enzyme hydrolysis of starch. Following starch sweeteners are available in the market : Malto dextrin, Liquid glucose, Dextrose monohydrate, High Maltose syrup, Liquid Sorbitol.  They are mainly used in baby food and medical preparations , confectionary bakery, jam, canning and leather industries, fermentation industries, pharmaceutical industries for Glucose-D, Glucose-C manufacture as a malt replacement in brewing industry, in confectionary for Candy  making, tooth paste, pharmaceuticals, cosmetics and tobacco industries.

6.5 Major Players in Cereals

	Player
	Products

	Satnam Overseas
	Basmati 

	KRBL
	Basmati

	Phoenix
	Basmati and Non Non Basmati

	Carrgill
	Basmati and Non Non Basmati

	Adani
	Basmati and Non Non Basmati

	Agrotech
	Branded Popcorn


* Wheat players discussed in chapter 5
6.6 Strategy for Unlocking the potential in Cereals Sector:

	Determinant
	Status
	Strategy
	Industry Outlook

	Current Status
	· Primary processing mostly done

· Need for better producing cultivars

· Post harvest handling to be improved

· Facing competition from other countries
	· Industry advisory body for addressing the policy issues , product innovation and marketing is the key

· Policy reforms and market liberalization to bring price ratios more in line with world prices, and additional public investment in agriculture and rural areas
· Conventional mills are required to be modernized to get recovery of higher percentage of head rice suitable for export.


	· Other sources of growth, such as improved crop management or advances in biotechnology, will be required if reasonable rates of increase of cereal production are to be sustained into the future. 
· A combination of greater productive investments plus more favorable terms of trade for agriculture could bring about an additional 20–30 million tons of cereals by 2020



	Industry Status
	· Majority of processing is in the unorganized sector
	
	

	Environmental constraints
	· As per the state Govt. policy, various taxes are imposed on rice exports, such as Purchase Tax (on indirect export), Market Fees, Rural Development Fund, Administrative Charges etc. These taxes are rendering the pricing of rice internationally non-competitive. 

· Lack of infrastructure at ports 
	
	

	Market Opportunity
	· With the advent of organized retail, the size of packaged cereals and cereal products is increasing

· Opportunity exists in breakfast cereals, cereals bars, corn based products like baby corn, popcorn etc

· In Bakery and biscuit segments large potential exists
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7. Analysis of Fisheries

7.1 Global Fish Consumption

Fish consumption has undergone major changes in the past four decades. Overall, consumption per person per year has been increasing steadily, from an average 9.9 kg in the 1960s to 16.4 kg in 2005. In the last few years, China has accounted for most of the global growth in fish consumption, and the Chinese per capita fish supply was about 26.1 kg in 2005. Fish and seafood consumption varies greatly between different regions of the world, with local averages ranging from 1 kg to more than 100 kg per person per year. 

The global increase in fish consumption reflects trends in food consumption in general, with per capita food consumption rising in the last few decades. Fish contributes to food security in many regions of the world, providing a valuable supplement for diversified and nutritious diets. Many populations depend on it as part of their daily diets. 

Aquaculture production is playing an increasing role in meeting the demand for fish and other fishery products. In 2006, it supplied nearly half of all fishery products for human consumption. Further growth in the availability of fish for human consumption is expected to come mainly from aquaculture. 

The current trends in fish consumption are expected to continue for the foreseeable future. In developing countries, a shift in diets towards more animal products will increase demand and, in industrialized countries, issues such as food safety and quality, environmental concerns, and animal welfare will probably be more important than price and income changes. 



7.2 Global Fish Production
In 2006, the global production from fishing and aquaculture combined reached approximately 144 million tonnes, of which 110 million was for human consumption. Capture fisheries have remained at the same level for the last few years, but aquaculture has been expanding.  In 2006, 92 million tonnes of fishery products (which includes fish, crustaceans, and molluscs) were caught by fishers around the globe. China and Peru continue to lead the top ten of countries with the largest catches. 

Oceans and seas provide close to 90% of the world’s catches. These catches have remained relatively stable since the mid-nineties (between 80 and 86 million tonnes) and reached a relative low in 2006. The most caught species is the Anchoveta in the Southeast Pacific.The share of catches from the open ocean, the international waters outside of the fishing zones under the jurisdiction of coastal countries, has increased in recent decades and reached about 13% of all marine catches in 2006. Close to a third of these catches were deep-water species. More and more efforts are being made to know more about catches made in international waters and to better regulate them. 

In 2006, catches from inland waters exceeded 10 million tonnes for the first time, which represented 7% of the total fishery production. Developing countries, particularly in Asia and Africa, accounted for most of the world’s inland water fishing. Statistics of inland catches remain, however, unreliable and incomplete. Aquaculture has grown tremendously over the last few decades. This sector alone now accounts for about a third of the world’s supply of fish products (and about half of its food fish supply) compared to only 4% in 1970. China is by far the largest producer. 

7.3 World Fishery trade

54 million tonnes of fish and other fishery products were traded on international markets in 2006 for US $85.9 billion. The value of traded goods continued to rise in 2007 along with the global increase in prices, but demand seems to have weakened in 2008 as the financial crisis was starting to take hold. Since 2002, China is the world’s largest exporter of fish and fishery products, a position strengthened both by China’s growing fishery production and expanding processing industry. The largest importers, by far, are Japan and the United States of America. 

Developing countries play a major role in the fishery industry. They account for more than three quarters of the world’s fishery production and for almost half of the world’s exports. A large part of exports from developing countries is aimed at developed countries that have a growing demand but tend to have stagnant domestic fishery productions. Several developed countries import raw materials and re-export processed fish products. 

Species and fishery products of high value on world markets include shrimp, salmon, tuna, groundfish, squid and octopus, as well as fishmeal and fish oil. However, relatively low-value species traded in large quantities, such as tilapia from aquaculture, have also gained increasing importance on world markets. 

As fish is highly perishable, more than 90% of internationally traded fish is in processed form. However, improvements in technology and logistics have allowed an increase in the trade of live fish. 

7.4 Fisheries in India

India with its considerably long coastal lines enjoys a natural advantage in the marine food sector. According to the estimates by Marine Products Export Development Authority (MPEDA), Indian seafood exports rose to US$ 1.55 billion during 2007–08. Frozen shrimp accounted for 52 per cent of total marine exports at US$ 980 million followed by frozen fish at US$ 326 million. 

India is the third largest fish producer in the world and second in in-land fish production. The Fisheries sector in India has been classified into marine, inland and aquaculture. The fisheries sector contributes 1.1 per cent to the country’s GDP. This segment also provides employment to 14.5 million people engaged fully, partially or in subsidiary activities pertaining to the sector. India is home to more than 10 % of global fish biodiversity with 2200 species of fish and shellfish in the marine and inland waters.
India’s fish production stood at a level of 6.4 million tons in 2004-05. Of this, about 60 per cent (3.9 million tons) came from marine resources. Currently fish processing is mostly targeted for export markets. Processed fish product exports include conventional block frozen products, individual quick frozen products and minced fish products like fish sausage, cakes, cutlets, pastes etc. Frozen shrimp is the largest item in terms of value contributing to 63.5 per cent of the total exports, and frozen fish is the largest in terms of volume contributing to 34.62 per cent.

The coastal states where fishing and fish processing is a major industry are Kerela, Tamilnadu, Pondicherry, Karnataka, Andhra Pradesh, Andaman and Nicobar Islands, Maharashtra, Gujarat, West Bengal, Orissa and Goa.

The sea food processing industry is quiet well developed. There are about 1273 registered exporters, 215 ice plants, 481 shrimp peeling plants, 371 freezing plants, 471 cold storage plants, 7 canning plants, 16 fish meal plants and 11 surimi plants. Around 95 % processing units are located and concentrated in 20 major clusters in 12 maritime states. Most of the processing plants are HACCP certified.

Apart from the main fishing harbors, twenty-three minor fishing harbors and ninety-five fish-landing centers are designated to provide landing and berthing facilities to fishing craft. There are over 2.2 lakh traditional craft, 0.39 lakh traditional motorized craft and 0.51mechanized boats operating in Indian waters. They use a wide range of fishing gear, including seines, stake nets, lines, bag nets, encircling nets and lift nets.

The important buyers of Indian fish are the USA, Canada, Japan, China, European Union, countries of Middle East and South East Asian countries.

Fish Processing:
Over 80% of the catch of the fish is utilized as fresh or chilled. About 6 % is said be to be used for drying and curing, 4.7% is utilized for production of fish meal and balance 5.3% is utilized for freezing and export . Although there is an increasing trend now to produce value added fish products such as fish pickles, curried and extruded products. However, the main focus of international trade is still on frozen fish.

7.5 Vannamei in India:
As discussed in the previous section, Aquaculture is among the biggest sectors in fish processing industry. This sector till date is dominated by the black tiger species. World over Aquaculture is dominated by the Vanamei (White Prawn) species. The agriculture ministry has made it legal to cultivate vannamei shrimp in India, a move long awaited by the aquaculture and seafood export industry. India had lost much of its former market shares in the United States and European Union (EU) to cheap vannamei raised in other countries. The seafood export industry has been seeking permission to produce vannamei for the last two years in order to regain these markets.

GoI has now allowed the farming of Vannamei in India and this will bring in a whole new dimension to the industry. Currently India’s shrimp farmers produce the giant tiger shrimp (P. monodon), which has higher production costs and lower yields than Vannamei.  Vannamei costs $2.29 per kilogram to produce—half the cost of monodon  Farmers can produce 20 tons of small to medium vannamei per hectare, but only 2-3 tons of large monodon per hectare. Experts feel that there will be an increase in the domestic consumption of shrimp since shrimp can be made available at a lower cost in the domestic industry due to high yielding potential of white shrimp

7.6 Major Players in Fisheries

	Company
	Product

	Devi Sea Foods
	Shrimp exports

	Nekkanti Sea Foods
	Shrimps exports

	Falcon 
	Shrimps export

	Liberty
	Shrimp export, Tuna

	Abad
	Shrimps-Exports and Branded

	Castle Rock
	Shrimps-Exports and Branded

	Amalgam
	Shrimps-Exports and Branded

	IFB
	Shrimps-Exports and Branded

	Bristto Exports
	Shrimp Exports

	Moon Fisheries
	Tuna


7. 6 Strategy for Unlocking the potential in Fisheries Sector:

	Determinant
	Status
	Strategy
	Industry Outlook

	Current Status
	· Third largest fish producer in the world and second largest in inland fisheries
	· Long term strategy to address  environment concerns and international conventions

· Improve the domestic consumption

· Government and industry should work together on a regular basis to address the above mentioned issues in a systematic manner rather than on adhoc knee jerk reactions

· Allowing the introduction of Vanamei is considered to be one step in increasing domestic consumption of shrimp

· Monitoring of the supply chain from brood stock till export should be standardised

· Regular marketing activity
	· International agreements and conventions needs to be addressed proactively

· Usage of advanced technology to be improved in all aspects of the trade right from identifying fishery resources to exports

· Environment concerns to be addressed

· Product innovation from just frozen to value added

· How introduction of Vannamei will help the industry needs to be observed 

	Industry Status
	· Mostly Export Oriented

· Other minor sectors like dry fish etc mostly unorganized
	
	

	Environmental constraints
	·  Environmental concerns are on the rise

· Quality consciousness in the international market

· International agreements and conventions
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8. Food Processing in India – Constraints and Strategies:

The farming sector has come a long way since independence. From a country beset with shortages India has attained self sufficiency in food with sectoral surpluses emerging in production. With the growth of the economy a shift from consumption of cereals to a more varied and nutritious diet of fruit and vegetables, milk, fish, meat and poultry products is also being seen in the food basket of Indian consumer. These changes have brought in their wake the imperatives of an emerging industry of Food Processing.

With arable land of 184 million hectares, India produces 97 million tonnes of milk (highest in the world), 165 million of fruits and vegetables (second largest), 483 million livestock (largest), 210 million tonnes foodgrain (third largest), 6.2 million tonnes fish (seventh largest) and with 462307 lakh numbers (fifth largest) of eggs annually. Though yields and per capita consumption patterns are expected to improve, yet moving from subsistence levels of production to a marketable surplus stage has brought in pockets of surpluses which has led to wastages of produce. Surpluses have led to localized marketing difficulties and at times a fall in prices with consequent impacts on farmer incomes. Inspite of surpluses and wastages our level of processing has been low.

Conservative estimates put processing levels in the Fruits and Vegetables Sector at 2.2%, Meat and Poultry at 6%, Milk by way of modern dairies at 36%, Fish at 4%. Bulk meat de-boning at 21%. Foodgrains, oil seeds, tea, coffee, etc. where raw products have perforce to be processed have had a tradition of being processed. However, even in these products the demands of modern food processing sector are still emerging. Compared to the developed countries of the world we are far behind, unfortunately we lag behind even compared to countries like Philippines and China where value addition is 45% and 23% respectively as compared to our rate of 7% in food products.

The food processing sector though in the nascent stage constitutes 14% of manufacturing GDP and amounting to products value of Rs.2,80,000 crores. It employs 130 lakh persons and has the propensity to promote 2.4 times the indirect employment of its direct employment creation. Employment over value added is larger as compared to the manufacturing sector as a whole. Over the last decade or so food processing has grown at a rate of 7.1% per annum. The higher rate of growth as compared to the Agriculture growth rate is indicative of its low base, the increased availability of surpluses, changing life styles, tastes and higher disposable income with consumers. It is expected that the annual growth rate in the next five years shall be to the tune of 7.3% per annum.

With the advent of the WTO regime and the possibility of lowering of subsidies in the developed countries, our competitive advantages in food production and processing industry shall come to the fore. However, due to a variety of factors though world trade has moved more and more towards processed commodities, our export has performed unevenly with regard to such value added products.

Stepped up food processing can provide benefits to all the members in the supply chain starting right from farmer to the final consumer including government. Benefits to the various members in the food chain through food processing is summarised below:

· Higher farmer incomes and the presence of a larger as well stable market for farmer produce. 

· Reduction in wastage of farm produce. 
· Providing new business opportunities to the entrepreneurs
· Provision of nutritious, safe food and wider consumer choice. 

· Enhancing employment opportunities by way of direct and indirect employment 
· Generating foreign exchange for the nation by way of increased exports and reduced imports.

With the size of food production India has, the opportunities are many. While the above listed benefits are possible the results achieved so far are no way near the potential. There are many constraints in achieving the potential benefits. Sub-optimal growth of Food Processing can be attributed to the vicious circle of high unit cost, low demand, low capacity utilization and hence high unit cost. The constraints are both on the demand side as well as supply side. Let us examine the demand and supply constraints and possible strategies to tackle the constraints in the next section.

8.1 Demand Side Constraints:
1. Price of Processed Products: In the developed countries processed food and fresh food prices are usually within a reasonable comparative range. At times processed foods are even cheaper than fresh food. In India, affordability is the key issue. Price differential between fresh and processed food in India is very high relative to the convenience, hygiene and health values of the processed food. Low income Indians are very price sensitive since food accounts for over 50% of the family budget. High prices are due to variety of factors which include high taxation. 
2. Low customer awareness of the processed products: Food habits are generally culturally driven, deeply ingrained in the psyche of people, therefore, quite difficult to change or influence in the short term. A visible change in food habits usually indicates much deeper changes at work in the society’s lifestyles, attitudes and aspirations. Over the past few years, a number of exciting trends have been noted in India’s food habits however most of them are niche. The mindset of the Indian consumer where home- cooked and fresh food is preferred and housewives insist on making everything from snacks to multi-course meals in-house, needs to be changed to seeking convenience and variety using the vast menu of ‘ready to cook and eat’ foods. For them to really have the necessary force to expand to more consumers in the future a lot of work needs to be done by the processors and marketers of processed foods. The need is to convert the niche segments presently in tier I cities to mass markets.
3. Export markets: Besides cost competitiveness, the issues in exports are quality conforming to international standards, continuous product innovation, brand and market building on global scale, ability to deal in volumes and consistency in supply. These require global scale of operations and deep pockets which Indian companies presently lack. Moreover, exports are inextricably linked to the local production system, and cannot be sustained without systematic and qualitative expansion of the domestic industry and market. Further, domestic support and export subsidies provided in developed countries (estimated at about $ 400 billions) and occasional resort to non-tariff barriers have also retarded Indian exports. The developing countries have to face the Sanitary and Phyto Sanitary (SPS) measures adopted by the developed countries. These measures are increasingly used by the developed countries in agro and food products to impede trade. Non-acceptance of Mango on the plea of fruit fly by some countries is a glaring non-tariff barrier to trade.
8.2 Supply Side Constraints:

1. Production Constraints: 

a. Suitability of varieties: Linked with the issue of fostering relationships between processors and farmers is the possibilities of varietal relevance and productivity increases. Agriculture often suffers from varietal constraints. Oranges in Nagpur and Mangoes in Malihabad (UP) are instances where though there are gluts at harvest time processing has not taken off due to want of processable varieties. The solution lies in research and development of varieties suitable for processing by agricultural universities. Further, research is needed in development of technologies or processes where the existing varieties can be processed where institutions like CFTRI and DFRL can play a major role.
b. Awareness of Quality at farm level: High quality product can be produced only at farm level. Once the product is harvested even the best food processing technologies can only maintain or preserve the quality of the product. Indian agriculture system suffers with high cost and low quality of farm produce because of tiny and fragmented holdings, low technology, inferior agri-inputs, inappropriate variety, uncertain market, risk aversion, and inefficient farm management. Increasingly, the world market is demanding for high quality traceable products which need information linkages right farm level. 
c. Extension machinery: The traditional extension machinery has not been able to deliver on varied demands and requirements of farmers. There has been a failure in connecting the lab with the land and product with the plate. Some states have fostered public-private relationships in this regard. Others have partnered with company led initiatives like e-choupal and the encouragement of contract farming, however the results are far from desired.
2. Post harvest and Supply Chain Constraints: 

a. Post harvest handling: Various estimates put post harvest handling losses around Rs.1 lakh crores, with fruits and vegetables accounting for over Rs. 50000 crores of losses. The losses in post harvest handling are both qualitative and quantitative in nature. The post harvest losses are present all the categories discussed in the previous chapters. Though the post harvest losses are primarily due to lack of infrastructure, the associated knowledge with respect to protocols in post harvest handling are also missing. Apart from development of infrastructure, post harvest handling, cleaning, grading, packaging and storage  protocols need to be developed and promoted in a big way by the government.
b. Multiplicity in supply chain: Indian food chain is very long and fragmented chain, in the process; there is mismatch between demand and supply, limited choice to the consumers, unacceptable wastage, poor hygiene, avoidable cost addition and opportunistic profiteering. The chain today leads up to aggregation at the mandi level and then segregation to the consumer. Certain time the number of intermediaries can be as high as 6 to 7. Apart from disaggregating and delivering place value the middle men provide little value to the basic nature of the product thus being labelled as “non value adding”. Figure below shows the cost build up for a typical fruit and vegetable basket and retail mark ups in various fresh food categories in a study done by Mc Kinsey. 
[image: image18.png]o] Microsoft PowerPoint - [FAIDA_2_Bxhibis.ppy e L =g

Efficiency

e
Draw -

) Fie Edt Vew Insett Fomat Toos SideShow Window Help  Adobe PDF

Type aquestionforhelp  + X

New siide

Retailers

Less

(O Less Successful

successful

- @
@ wendy's
@ vum

Food product
companies

Less
successful
Retailers

Slde 130f 0. 39 Blark Presentation

N |

Englsh (UK.)

Start (5] opp and constrants... | (5] over regultiondoc -

| & Fosdprocessing B Micro

/A Adobe Acrabat Profe. —’“ 1:45 AM





c. DistDistribution and marketing Chain: Marketing and distribution, except by big companies, is largely unorganised and fragmented. Sales through large organized formats constitute 72% of food consumption across the world but its share is about 1% in India. About 5 million outlets are engaged in the retailing of food. While such outlets have the advantage of proximity to consumers, these are associated with low product quality, lack of variety and low hygiene and cannot provide shopping experience. Fragmented retail structure also results in inefficient storage, transportation and distribution, wastages and value loss. 
Organized retailing reduces the number of intermediaries and transaction costs thus making products and services  cheaper for consumer. It enables processors to test market their products effectively. Current distribution structure is risk averse and hence inhibits stocking new products. Distribution and intermediation increases the end consumer price by 15 to 30%. In contrast, the organized retail formats in China have been able to reduce the price of food products by as much as 25% due to disintermediation.
3. Infrastructure Constraints: 

a. Post harvest Infrastructure: Acute need is most felt for Post harvest infrastructure for perishable products. Deficiencies exist for grading and packing besides pre-cooling at farm site which could feed a cold chain. The cold storage capacity today caters to less than 10% of the produce, this too is of rudimentary nature with over 80% designed to handle only potatoes. A paucity of chilling infrastructure for milk and a lack of modern abattoirs for the meat processing sector is seen. Fish processing more specifically for exports requires a major step up in infrastructure availability.
b. Logistics: Inspite of the importance of logistics and its size (INR 4 trillion), logistics has traditionally not been accorded the attention it deserves as a separate sector in itself. The level of inefficiency in logistics activities in the country has been very high across all modes. For example, the cost of surface transportation in India is estimated at 7 cents per km against 3 cents per km in Canada, 5.5 cents in Europe. Poorly developed roads add to the woes of high turn around time, high taxation, and low skilled manpower in the logistics sector. Further, availability of reefer trucks to provide continuous cold chain has been a constraint because of high operation costs, low capacity utilisation. Poor logistics infrastructure is affecting the industry by both adding cost and reducing value because of wastages. 

Further in case of exports, currently Indian freight costs are very high, especially in the case of air freight. Exporters face severe infrastructural and procedural bottlenecks in exports due to frequency of ships/flights leaving from various ports/airports, and due to inefficiencies associated with customs clearances. Additionally, terminal handling charges at several ports are also high (as compared to other high traffic ports of Jebel Ali, Felix Stove, Hong Kong etc).These costs need to be brought down through higher throughput volumes
c. Processing Infrastructure: The small scale and unorganised sector which constitutes about 70% of the food processing sector and where the bulk of employment lies, suffers from low efficiency due to the lack of access to credit, managerial knowledge, efficient tools and technology, marketing network etc. Intense competitions from large scale players have also affected it. Food Processing is characterized by a high degree of fragmentation and low capacity utilization. The single largest issue with the processing sector is the lack of scale in most units, which in turn is linked to absence of backward and forward linkages. Most processing units are single-product facilities and are, therefore, operational only for a few months during the year, given the seasonality in availability of raw material. Knowledge of alternate usage of their processing facilities and the market potential for these products will facilitate processors to utilize their assets more effectively.
4. Quality, Safety and Hygiene Issues : World over, with unsafe food reaching the retail shelves, product recalls have been increasing. Recent recall for Chinese milk products is a classical example to elicit importance of food quality. Increasing emphasis on traceability for food products sourced from developing countries by developed countries re-emphasises the need for safe and hygienic food. Further, even in domestic market, the Indian emphasis on fresh food consumption is also linked to the quality perception of processed foods. Processed foods by definition imply a certain shelf life before consumption. Unless we are able to assure the consumer that processing and  storage has not led to deterioration in food quality the consumer would shun processed foods. Few processing units comply with quality standards which are an essential requirement, particularly for the export market. This has resulted in poor hygiene and quality levels across the processing industry. Despite widespread knowledge of such quality practices, adherence to quality cannot be enforced due to difficulty in monitoring the quality because of large number of small units. Quality certification infrastructure in terms of labs and protocols for quality certifications have to be upgraded to world standards.
5. Regulation, Legal Frame work and Taxation issues:

a. Over regulation: The legal framework governing the sector is in need of change. Nine ministries and over thirteen central orders lay down the law, rules and regulations, just at the Union level. States have their various control orders as well. These laws are often inconsistent, inflexible and non-responsive to market requirements. It creates confusion in the minds of consumers, manufactures and investors and increases costs of business, affects quality, discourages innovation. The organisations responsible for these regulations are often poorly staffed, trained and have diverse objectives and orientation. Consequently, industry is faced with an inspector raj. For example, a typical fruit processing unit is presently visited by a host of inspectors viz. under PFA, FPO, BIS, Boiler Act, W&M Act, etc. 

Several studies and analyses have been conducted on the problems 
faced by the fruit processing industry due to the multiplicity of 
ministries and laws that control the food industry. Some of the overlaps between 2 such laws (FPO and PFA) are given below as examples of the operational problems for the industry.
(i)  FPO allows use of artificial sweeteners in Fruit products. PFA 
does not. [Rule 47]
(ii) The emulsifiers and stabilizers permitted for use e.g., in Jams, Marmalade and Fruit Chutney under PFA and FPO differ. 
(iii) As
 per FPO, jam should have a minimum % of soluble solids  
(sugar content). This implies that an “All-fruit No sugar” jam cannot be marketed.
Recognising this issue the Union Government had set up a Group of Ministers committee  to consider an Integrated Food Law. Now a Food Safety and Standards Act 2006 has been enacted. 
b. Multiple Promotion Institutions: Along with the regulations Government over a period of time has created a very large number of promotional organisations. Separate commodity boards of Tea, Coffee, Cashew, Coir, etc. besides, APEDA, MPEDA, EIC, NHB, CFTRI, DFRL, IIP, DMI., Ministry of Agriculture and Ministry of Food Processing Industries to name a few. Just as it is time to consolidate the legal framework it is also time to consolidate the promotional framework to obtain optimum results both at the Union and State level. 

c. Seasonality and Manpower: Processing industry is seasonal by nature. Assets remain idle during off season time. Inflexible labour policies can be a major deterrent for large organisations willing to venture into food processing. However, some states like Karnataka in recognition of this character has given food processing industry a status which exempts it to an extent from labor, and other regulations. Efforts therefore need to be made to see how relief can be extended, given the seasonal nature of the industry across the country.
d. De-reservation of select categories: Scale of industry is determined by economic imperatives of markets and even without reservation of the overwhelming number of items over 80% of this industry is in the small scale sector. There has been no evidence of the collapse of industry or unemployment in the items dereserved over the last decade or so. While there has been progressive dereservation of processed foods, six categories still remain reserved for production in the small scale sector. A measured dereservation of the residual categories needs to be followed.
e. APMC Act: The amendment of the Agriculture Produce Marketing Committees Act would facilitate the reduction in costs, as well as, allow the fostering of a beneficial relationship between the relevant players. Contract farming is an intervention which appears to have helped the growth of the processing industry as well farmer incomes. Care shall need to be exercised to strike at the correct balance between the farmer rights and processors obligations. Model APMC act has been introduced by several states and farmers are reaping the benefits of various regulations of the act. 

f. Taxation: Taxes on food in India are very high by international standards. While there are no Central taxes on locally manufactured and processed foods, there are several state levies such as sales tax, octroi etc. which effectively 
translate into high tax rates for these products. For example, Sales Tax alone accounts for about 10-12% of MRP of processed Fruits and Vegetables. These high rates of taxation translate into higher consumer prices which in turn impact consumption. Several countries such as Ireland, UK etc., provide a differential treatment to food products and do not levy any taxes on these segments. The State Governments need to adopt a similar stance to provide a fillip to the processed foods segment. 

Further, there is a 16% excise duty on packaging material meant for  the food processing industry. This is high considering the fact that packaging material  constitutes a significant proportion of the cost of processed foods. For instance packaging material alone constitutes 50-55% of  the production cost of packaged juices, and 35-40% for jams and potato chips. In order to promote consumption of processed  foods  there 
should be zero excise duty on packaging material. In the Budget 2006-07 excise duty has been waived on condensed milk, ice cream, preparations of meat, fish and poultry, pectins, pasta and yeast. Excise duty on ready to eat packaged foods and instant  food mixes like dosa and idli mixes have been reduced from 16% to  8%. Excise duty on aerated drinks has been reduced from 24% to  16%.
6. Human Resources and Research and development: Inspite of some institutions like CFTRI and DFRL the skilled manpower requirement of the industry are not being met. Further, the knowledge created by these institutions is not reaching the industry. Institutions need to engage both fundamental and applied research and keep abreast of global demands. Based on preferences of Indian consumers they need to address parameters of physical, chemical, taste, flavour and spoilage. Research needs to be further characterised by offering scalable models. Institutions should also be charged with patenting indigenous technology as well as technology they generate. An effort therefore, to begin with, needs to be undertaken to network the present institutions and establish a database on the present availability of technologies, patents and capabilities which shall serve as the base for further work in this field. 


India has a very wide range of eating habits and food products. Such products 
and processes need to be documented, where necessary improved upon and 
patented. R&D on ethnic foods shall not only address regional needs but open 
up a market amongst the large Indian diaspora.  

Looking at industry and users’ demands Ministry of Food Processing is planning to set up National Institute of Food Technology, Entrepreneurship and Management at Kundli, Haryana, which will act like an international institute of excellence in food technology and management. 
A special area of concern is the packaging sector. High quality packaging today requires costly machinery as well as costly materials. Research on packaging needs to be stepped up to arrive at cost-effective solutions.

7. Financing Related Issues: Within the priority sector lending target of 40%, the banks are mandated to lend 18% to direct and indirect agricultural activities. Food Processing finds place within a further subcategory of indirect lending of 4.5%. This sub-category is usually oversubscribed by banks as even agriculture inputs are a part of this sub-category. Directed lending has its own limitations in expanding credit to this sector. To mitigate this uneven production we have previously discussed storage and infrastructural options. A difficulty in this endeavour is the finance needs of the farmers, processors. Still removing conditionalties of caps on financing, allowing advances for crop purchases to be considered as part of this lending shall give a signal and assist this sector in improving its financial availability and muscle.
Though Warehouse receipts have been made negotiable instruments the offtake of loans is very minimal. Issues coming in the way of this mechanism should be resolved. A system of accreditation of warehouses would need to be put in place so that receipts gain value and are tradable.  Prices of agricultural produce often fluctuate leading to confusing market signals to farmers and upsetting cost estimates of processors. To make commodity markets more stable the future markets need to be deepened. Banks, Mutual Funds and FIIs should be allowed futures participation and trading.
8.3 Realizing the Food processing Potential:

As discussed in detail in the preceding chapters there is enormous potential for the Indian food processing industry. India is in a position to lay claim to becoming the food market to the world and yet we seem to be unable to make the transitory leap into the next phase. The enormous opportunity can be unlocked by integrating the chain and removing inefficiencies in the chain. Integration would require both significant investment and active participation from the industry as well as a vital role by the government in the creation of a supportive policy environment. In achieving the potential, there would be enormous benefit to all- farmers, consumers, government and industry.

Realising the Food processing Potential – Role of Industry: Globally, value creation in food industry is driven by two factors – Product or service Innovation and Efficiency. Product or service innovation can be defined as delivering compelling consumer experience of new or improved products and services. Efficiency can be defined as significant improvement in the supply chain management by way of cost reduction, quality improvement and/or productivity improvement. The above two Value creation levers, their definition and impact is summarised in the figure below:                      Contd.
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A study of American food processing and retailing companies reveals that the successful companies have excelled on atleast one of the two dimensions of value creation. With “Successful” being defined as being in the top quartile in the sector, in terms of profitability and revenue growth the following picture emerges.
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As can be observed from the figure above, the more successful companies have delivered  atleast one of the value creation levers. An analysis of actions taken by these successful companies can give meaningful insights to the Indian food processors as well. Gist of actions taken by organisations in each segment is summarized in below:
	Segment and Companies
	      Actions

	Best-in-class grocery retailers 

Albertsons, 

Safeway, 

Publix, 

Kroger


	     Primary Dimension – Efficiency

· Reduced Cost of Godds Sold (COGS) through supplier rationalization, exerting greater pricing pressure on suppliers, investing in best-in-class distribution systems
· Reduced delivery cost through updating stores to new formats– warehouse clubs (lower service, higher volumes/SKU), super centers (scale advantage)
· Marketed private-label goods, to improve margins
· Improved tactical pricing and promotions (e.g. reduced discounts on items that are not traffic drivers


	Best-in-class food companies

General Mills, 

Kraft, 

Kellogs, 

Campbell

	      Primary Dimension – Innovation

· Wide product range spanning cereals, ready-to-eat meals, snacks, yogurt, sauces, beverages, coffee, cheese
· Strong portfolio of brands to reinforce customer value (E.g. Kraft, Kellogs, Special K, Nabisco, Post, Plantation)
· Innovative products/services to follow customer trends (E.g.  Low-calorie, small portions for health conscious, added convenience through pre-packaged microwaveable bowls)
· Declared corporate focus on innovation (E.g. General Mills stated goal of >25% sales from products < 5 years old)


	Best-in-class foodservice cos. McDonalds, 

Starbucks, 

Wendy’s, 

Yum, 

Outback Steakhouse

	     Dimensions – Both efficiency and innovation

· Expanded into new formats (e.g. full service restaurants) and new channels (e.g. Starbucks ground coffee sold through retail chains)
· Critical mass (number of outlets)  to achieve sourcing economies
· Link new store concepts to key drivers of consumer experience (different consumption occasions among various segments)
· Co-branding to introduce new products (e.g. McSlurry with Butterfinger pieces)



Drawing from the learnings of the American food industry, when we draw a similar matrix to understand the stage of Indian food processing segments based on Innovation and efficiency the following picture emerges.
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As we look at the performance of Indian companies in food in select categories (wheat, dairy, poultry and fruits/ vegetables), we find that successful initiatives have been characterised by reasonable levels of performance on either the efficiency or innovation axes. The efficient sectors have been characterised by significant increases in yield, decrease in prices and capture of share from unorganised players. 

Stand out examples are Suguna Chicken in poultry, Amul in Dairy products, Branded atta by ITC Ltd. Similarly, Mc Donald’s has been successful in India by delivering on both Innovation and efficiency. 

However, for a large number of sectors, due to lack of corporate initiative or unfavourable regulatory environmental issues, companies have not been able to create sustainable business models. In atta, barring ITC Ltd, the inability to truly integrate the value chain due to regulations, and in horticulture - the combination of lack of source access and poor infrastructure (cold chain) has prevented significant progress. Further, product innovation has been limited to the niche product areas, where small but profitable businesses have been created.
Five key opportunities are emerging in the Indian market requiring targeted strategies with strong focus on achieving the right balance of efficiency and innovation:

a. Mass-market basic foods will continue to be the largest area and will require companies to ensure distinctive efficiency across their business system to reduce inefficiencies and compete with the low-cost unorganised sector.

b. A mass-market value-added food opportunity is beginning to emerge in products like rotis, ready-to-cook/ eat products and condiments. Given their mass consumption nature, product innovation needs to be backed by a highly efficient business system to succeed.

c. Niche market opportunities in more exotic product categories will continue to exist and provide reasonable profitability, but will require tailoring of the product mix to local tastes to gain acceptance.

d. Exports of food products can become a valuable growth driver for the industry, leveraging the historic base, new specialty categories and other areas where India can build a distinctive advantage and a strong brand.

e. Finally, there will be significant growth in terms of input providers, logistics suppliers and retail.
Plotting these opportunities on the Innovation and efficiency matrix the following picture emerges

.
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The above key opportunities differ in size, key dimension for success, profitability and have varied set of key challenges to achieve success. The above parameters for each of the four segments in summarised in the figure below:
As we assess the challenges and their implications across these five opportunity areas, Indian companies need to focus their efforts on four things.

First, they should create market driven linkages across the entire chain. The key success factor is achieving integration through partnerships and virtual linkages, rather than do-it-alone or build new infrastructure. 

Second, companies should develop innovative products driven off consumer insights.

These products will have to deliver both quality and convenience, at the right price. Third, companies should develop a low-cost business system to acquire pricing flexibility and compete with a very strong unorganised sector. A distributed, asset-light manufacturing model and an innovative distribution system are essential elements of this system. 

Fourth, companies should work together to shape regulation, much like a Nasscom has done in IT services.

Realising the Food Processing Potential – Role of Government: As discussed already food processing industry is highly regulated with a battery of laws and acts, taxed heavily and poorly guided by the policy. While the direction and potential are clear, the pace of change towards realising this potential is uncertain. In order to accelerate the pace of change, the government should enable direct access to agricultural produce, create a level playing field through tax reform and a revised food law, push growth of key enablers such as retail, reduce market interference and proactively facilitate industry initiatives and exports.
The various critical initiatives required to be taken by the government to unlock the true potential of food processing industry is summarised in the figures in the next pages. Experience suggests that if both government and corporate initiatives can be implemented as discussed in the previous section the results will be tremendous. The integrated action will bring about benefit to all – greater returns and lower risk for the farmer, improved quality and variety at lower price to the consumer, new and profitable business opportunities for industry and employment creation and demand growth for the country.
8.4 Critical Steps to be taken by the Government to promote Food Processing:

	Area
	Responsibility
	Action to be taken
	Potential benefit

	APMC designation


	· State government 


	· Disband APMC acts that allow farmers to market produce only at APMC designated yards in states that have not implemented model APMC act

· Provide single-window, quick approval for organized players to get APMC designation
	· Increased sourcing ‘direct-from-farm’ leading to better farm-gate realization and lower consumer prices

· Better quality through grading, sorting and improved handling by organized players 

	Support organized  retail growth


	· Central and state governments


	· Provide industry status

· Offer single-window clearance

· Offer vide real-estate support

· Liberalize FDI in retail sector in India 
	· Integration of the chain through investments and superior technology/know-how of global retailers

· Boost to processed, chilled and frozen foods, creating additional investment

· Export-linkages, through global retailers sourcing from India 

	Tax on processed food 


	· State government 


	· Reduce sales tax and excise on processed value-added foods 


	· Greater consumer choice at lower prices (quality, hygiene)

· Boost investment in food processing (could overcome revenue loss)

	Imports duties on equipment 
	· Central government 
	· Tax holiday (5-10 years) on importing cold chain equipment 
	· Fillip to cold chain infrastructure 

· Reduce wastage; better quality

	Integrated food law 


	· Central government 


	· Introduce integrated food law to replace current complex structure with multiple laws 
	· Boost innovation and new product development, increasing consumer choice 

· Higher quality and safety standards


	Area
	Responsibility
	Action to be taken
	Potential benefit

	Interstate movement of produce 


	· Central and state governments


	· Remove ad-hoc, discretionary blocking of inter-state movement of food produce 

· Pass law/policy on free movement of agricultural produce across states
	· Improved availability/variety for consumers 

· Access to new markets for farmers 

	Export promotion


	· Central and state governments


	· Tax breaks/subsidies for EOUs/AEZs

· Brand-building of specific foods, along with industry-bodies (similar to Darjeeling tea, tourism-promotion) 
	· New market opportunity for farmers 

· Quality improvement in domestic, foods due to spill-over effects 

	Consumer awareness building


	· Central and state governments


	· Promote consumer awareness, along with industry bodies, on 

· Increased consumption of healthy foods (e.g. milk, eggs)

· Hygiene and safety standards (processed food promotion)
	· Increased consumption of nutritious foods

· Higher quality standards, driven by awareness

	Others


	
	· Link academic research to market needs and provide extension services

· Invest in irrigation infrastructure, for high potential crops

· Set up derivative markets for food commodities, to allow price hedging

· Ease investment process, creating single-window clearance at the state level
	· Increase in farm yield, through better irrigation and infrastructure

· Higher investment from the private sector, who can now hedge their risk better


NOTES

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________9. Government Policies and Schemes for development of Food processing in India
In order to promote investment in the food processing sector, several policy initiatives have been taken during the recent years. The liberal policy regime, with specific incentives for high priority food processing sector, provides a very conducive environment for investments and exports in the sector.
Food processing sector has been identified as a thrust area for development. Most food processing enterprises have been exempted from industrial licensing under the Industries (Development and Regulation) Act, 1951, with the exception of beer and alcoholic drinks and items reserved for Small Scale Sector. For foreign investment, automatic approval is given even to 100% equity for majority of the processed foods. 

The policy initiatives of the government also include automatic approvals for Foreign Technology Agreements, sale of 50% in domestic tariff area of agro-based 100% EOUs, zero duty EPCG scheme extended to Food Processing sector with a reduced threshold limit of Rs.1 crore in the Exim Policy, declaration of the industry for priority lending by banks, the Plan schemes envisaging grant of loans at a very low rate of 4% and grant-in-aid to select cooperatives and NGOs, assistance for upgrading standards to international level and assistance for R&D activities.

The government has been developing agri export zones. The concept of mega food parks to promote food processing industry in India has been the latest initiatives by Government of India. Apart from the various schemes from central government, various state governments have drafted their own food processing promotion policies and schemes. 

GoI Schemes / Policies for development of Food Processing Industry

I. Schemes/ Policies related to Infrastructure 

1. Mega Food Parks Scheme (MFPS) – MoFPI
The primary objective of the MFPS is to provide excellent infrastructure facilities for food processing along the value chain from farm to market. It includes creation of infrastructure near the farm, transportation, logistics and central processing centre. The Salient Features of the Scheme are :
· The scheme aims to facilitate the establishment of a strong food processing industry backed by an efficient supply chain, which would include collection centers, primary processing centers and cold chain infrastructure. 

· The food processing units, under the scheme, would be located at a Central Processing Centre (CPC) with need based common infrastructure required for processing, packaging, environmental protection systems, quality control labs, trade facilitation centers, etc.

· It is expected that on an average, each project will have around 30-35 food processing units with a collective investment of Rs 250 crores that would eventually lead to annual turnover of about Rs 450-500 crores and creation of direct and indirect employment to the extent of about 30,000. 

2. Scheme for Cold Chain, Value Addition and Preservation Infrastructure – MoFPI: Salient features of the scheme are: 
· To provide integrated and complete cold chain and preservation infrastructure facilities without any break, from the farm gate to the consumer. 

· Pre cooling facilities at production sites, reefer vans and mobile cooling units also need to be assisted under the integrated cold chain projects. 

· Integrated cold chain and preservation infrastructure can be set up by individual or by groups of entrepreneurs with business interest in cold chain solutions and also by those who manage supply chain. 
· Financial assistance (grant-in-aid) of 50% of the total cost of plant and machinery and technical civil works in general areas and 75% for NE region and difficult areas (North East including Sikkim and J&K, Himachal Pradesh and Uttarakhand) subject to a maximum of Rs 10 Crore.  

3. Capital Investment Subsidy for Construction/ Expansion/ Modernization of Cold Storages/Storages of Horticulture Product – National Horticulture Board (NHB) : Salient features of the scheme are: 
· To promote setting up of cold storages/ other storages in the country for reducing post harvest losses.
· Creation of 12 lakh tonnes and modernization/rehabilitation of 8 lakh tonnes of fruits and vegetables and addition of 4.5 lakh tonnes onion storages.

· 50% term loan by banks at PLR + 1% through NABARD refinance. NABARD would provide refinance to Commercial Banks/RRBs/ ADFCs/SCBs/SCARDBs @ 90% of the amount financed by the banks for which the interest will be charged to financing banks at 8.5% p.a. (however, quantum of refinance is 95% in the case of SCARDBs in North-Eastern Region and Sikkim); 

· 25% back-ended capital investment subsidy by NHB; The cost of 5000 MT capacity for new cold storage and expansion of existing capacity would not exceed to Rs. 2.00 crore. Subsidy @ 25% would not exceed Rs. 50.00 lakh per project, including CA/MA Stores and projects of higher capacity. 

4. Scheme for Development/Strengthening of Agricultural Marketing Infrastructure, Grading and Standardization – Ministry of Agriculture: Salient features of the scheme are:
· To provide additional agricultural marketing infrastructure to cope up with the large expected marketable surpluses of agricultural and allied commodities including dairy, poultry, fishery, livestock and minor forest produce.

· To promote competitive alternative agricultural marketing infrastructure by inducement of private and cooperative sector investments that sustain Incentives for quality and enhanced productivity thereby improving farmers' income.

· To strengthen existing agricultural marketing infrastructure to enhance efficiency.

· To provide infrastructure facilities for grading, standardization and quality certification of agricultural produce so as to ensure price to the farmers commensurate with the quality of the produce.

· Investment subsidy:  25% of the capital cost up to Rs.50 lakh in each project providing ‘Direct’ service delivery to producers/ farming community in post harvest management/ marketing of their produce. However, the entrepreneurs may also have an opportunity to use the infrastructure for their own purpose during the lean period.  

5. Scheme for setting up of Agri clinic and Agribusiness centers – NABARD: Salient features of the scheme are:
· Agri clinics and Agri business centers will provide input facilities, consultancy and other services to strengthen  agricultural practice. 

· They will strengthen transfer of technology and extension services and also provide self employment opportunities to technically trained persons. 

· MANAGE (National Institute of Agriculture Extension Management) is the nodal agency for imparting training under the scheme. List of trained graduates is sent to various banks in the region for financial assistance.

· Margin money/collateral requirement has been waived for loans up to Rs.5 lakhs.

· Refinance support under ARF is being allowed. Shortfall in margin money/down payment by the borrower can be supported out of soft loan margin money assistance fund’ of NABARD subject to a maximum of 50% of margin prescribed by banks. Such soft loan assistance for margin money from NABARD to banks would be without interest, but the banks may levy service charge which is 2% p.a. 

6. Schemes for Infrastructure Development- APEDA

· This scheme extends support for creation of transport facility, mechanization of harvest, operation setting up of sheds for storage/grading cleaning operation, pre cooling and handling systems and setting up of integrated post handling systems

II. Schemes/ Policies related to Quality Control & Testing Laboratories

7.
Implementation of HACCP / ISO 22000, ISO 14000 / GHP / GMP 
Quality/Safety Management System –MoFPI : Salient features of the scheme are: 
· To motivate the food processing industries for adoption of food safety and quality assurance mechanisms such as TQM including ISO 14000, ISO 22000, HACCP, GMP, GHP.
· To prepare them to face global competition in post WTO Regime.

· To enable adherence to stringent quality and hygiene norms.

· To enhance product acceptance by overseas buyers.

· To keep Indian industry technologically abreast of international best practices.

· All   Implementing   units will  be  eligible  for  reimbursement of   50%  of  cost  of consultant fee, fee charged by Certification Agency, plant and machinery, technical civil works, and  other  expenditure  towards   implementation  of  Total  Quality  Management System including ISO14000, ISO22000, HACCP, GMP and GHP in general areas subject to maximum limit of Rs. 15 lakh and 75% in difficult areas subject to a maximum of Rs. 20 lakh.  
8. Schemes for Quality Development – APEDA : Salient features of the scheme are:
· Assistance for setting up/strengthening laboratories, 25% of the cost subject to a ceiling of Rs 20 lakh per beneficiary. 
· Assistance of installing quality management, quality assurance and quality control systems, 50% of the cost subject to a ceiling of Rs 5 lakh per beneficiary.

· Testing of water, fruits and vegetables, processed fruits and vegetables, other processed foods, 50% of the total cost subject to a ceiling of Rs 5000/- per sample.

9. Setting up / up gradation of Food Testing Laboratories –MoFPI : Salient features of the scheme are: 
· To establish a surveillance system for monitoring the quality and composition of food. 
· To analyse the samples received from food processing industries, and other stakeholders. 
· To reduce the time of analysis of samples by reducing transportation time of samples.
· To ensure compliance of International standards on food in case of exports and imports. 
· Central/State Government and its organizations / Universities will be eligible for grant-in-aid   of entire cost of laboratory equipments required for labs.   In addition,  they would  also be  eligible  for  25% of  the  cost of  technical civil works  to house  the equipments  and  furniture  and  the  fixtures  associated with  the  equipments  for general  areas and 33% for difficult areas.
· Other implementing agencies/private sector organisations  will be eligible for grant-in-aid of 50% of cost of laboratory equipments and 25% of the cost of technical civil works to house the equipments and furniture and fixtures associated with the equipments for general areas and  70% of cost of lab equipment and 33% of technical civil works for difficult areas.
· The food testing facilities so created will be accessible to public and will be made available to the food processing units for testing their products in and around the area at specified rates.   
III. Schemes/ Policies related to Research & Development

10. Research & Development (R&D) – MFPI : Salient features of the scheme are: 
· Objective of the scheme is that end product / outcome / findings of R&D work to benefit Food Processing Industries in terms of product and process development, improved packaging, value addition and leading to innovative products and processes, with commercial value.

· For the Government organizations, grant to the tune of 100% of equipment cost plus cost of consumables and expenditure related to JRF/SRF, specific to the project of specified duration for maximum two years.  No assistance will be provided for already existing equipments.  

· For private organizations, grant to the tune of 50% of equipment cost in general areas and 70% in the difficult areas.

· 100% Grant will be provided for the Ministry’s sponsored projects, restricted only to public funded organizations of repute, in cases of cutting edge areas of research   leading   to   development   of   innovative   products,   processes and manufacturing practices.

IV. Schemes/ Policies related to HRD activities

11. Guide lines for HRD Schemes –MFPI: Salient features of the scheme are: 
· The objectives of the Entrepreneurship Development programme are to enable trainees to establish commercially viable enterprises in food and agri-processing by:-
· Providing   basic   knowledge   of   project   formulation   and management   including   technology,   marketing,   and profitability.

· Motivating the trainees and instilling confidence in them to start and manage a business venture.

· Educating them   on the opportunities & financial assistance available for food processing units.

· Providing   escort   services   to   enable   them   to   avail   credit facilities from banks/financial  institutions and  other  support services from the developmental organizations/ to source equipments, raw material  etc/ to  guide  them in  establishing marketing linkage  to their  products and  possible risk factors in running the units.

· Maximum   eligible amount of Rs.  75.00 Lakhs will be released in two equal installments.

V. Schemes/ Policies related to Energy

12. Solar Air Heating/Steam Generating Systems – MNRE : Salient features of the scheme are: 
· To promote Solar Air Heating/Steam Generating Systems, financial support in form of 50% of the cost of system.
· Subject to a maximum of Rs. 5000 per sq. m of dish area for solar concentrating systems, and Rs. 2500 per sq. m. of collector area for FPC based solar air heating systems/ dryers will be provided to non-profit making institutions/organizations. 
· 35% of the cost of system, subject to a maximum of Rs. 3500/-per sq. m of dish area for solar concentrating systems, and Rs. 1750 per sq. m. of collector area for FPC based solar air heating systems/ dryers will be provided to commercial/industrial organizations (profit making and claiming depreciation). 
· Proposals could be directly generated by the beneficiaries in association with suppliers & State Nodal Agencies (SNAs) and submitted to the Ministry through implementing agencies, which will be provided service charges @ 3% of MNRE support. 
13. Biomass Energy and Co-Generation (Non-Biogases) in Industry –MNRE: Salient features of the scheme are:
· To encourage the deployment of biomass energy systems in industry for meeting thermal and electrical energy requirements. 

· To promote decentralized / distributed power generation through supply of surplus power to the grid. 

· To conserve the use of fossil fuels for captive requirements in industry. 

· To bring about reduction in greenhouse gas emissions in industry. 

· To create awareness about the potential and benefits of alternative modes of energy generation in industry.

· The scheme has a provision for providing Central Financial Assistance for encouraging setting up Biomass Gasifiers and Biomass Co-generation (non-biogases) projects in the industries for meeting their thermal and electricity requirements.

VI. Schemes/ Policies related to Marketing

14. Market Information Service for Horticulture Crops –NHB : Salient features of the scheme are: 
· The generate information on wholesale prices, arrivals and trends in various markets of the country for important fruits, vegetables & flowers, etc. 

· To establish a nation-wide communication network for speedy collection and dissemination of market information data for its efficient and timely utilization. 

· To develop a sound marketing strategy especially by making use of statistics generated by various Marketing Boards/ APMCs for optimizing returns to the producers. 

· To analyze the trends of arrivals, prices and other related factors of the fruit and vegetable markets all over the country. 

· To collect and disseminate information on international prices prevailing in potential foreign markets. 
· To establish Web-sites and internet connection through efficient channels/systems for dissemination of national & international data.
15. Promotional activities through National / International Exhibitions / Fairs and Studies / Surveys / Workshops, Seminars –MFPI: Salient features of the scheme are: 
· Familiarizing the existing and prospective entrepreneurs with modern techniques of products. 

· The Ministry provides assistance for organizing workshops, seminars, exhibitions/fairs and studies/surveys/feasibility report etc. 

· Such studies/surveys/ feasibility reports are essential to monitor/ review/assess  and revise various schemes /plans/vision for Ministry as allied sectors. 

· Assistance provide for organizing study tours for exposure to various aspects of Food Processing.

16. Market Information Service for Horticulture Crops –NHB: Salient features of the scheme are: 
· The generate information on wholesale prices, arrivals and trends in various markets of the country for important fruits, vegetables & flowers, etc. 

· To establish a nation-wide communication network for speedy collection and dissemination of market information data for its efficient and timely utilization. 

· To develop a sound marketing strategy especially by making use of statistics generated by various Marketing Boards/ APMCs for optimizing returns to the producers.  

· To collect and disseminate information on international prices prevailing in potential foreign markets.
· To establish Web-sites and internet connection through efficient systems for dissemination of national & international data.
· Sector specific market studies by Industry Associations/ Export Promotion Councils/ Federation of Indian Export Organisation.

· Initiating/ contesting anti-dumping cases by SSI Associations. 
· Reimbursement of 75% of one time registration fee (w.e.f. Ist January 2002) and 75% of annual fees.
17. Market Development Assistance Scheme for Micro/ Small manufacturing enterprises/ Small & Micro exporters (SSI-MDA) – DC-MSME : Salient features of the scheme are: 
· To encourage Small & Micro exporters in their efforts at tapping and developing overseas markets.

· To increase participation of representatives of small/ micro manufacturing enterprises under MSME India stall at International Trade Fairs/ Exhibitions.

· To enhance export from the small/ micro manufacturing enterprises.
· To popularize the adoption of Bar Coding on a large scale.
VII. Schemes/ Policies related to Promotional activities

18. Horticulture Promotion Service –NHB: Salient features of the scheme are: 
· Review the present situation of horticulture development in particular area/ State. 

· Development primary/secondary data of various aspects on horticulture. 

· Identify constraints and suggest their remedial measures. 

· Development short term and long term strategies for systematic development of horticulture. 
· Provide consultancy services, expert services & establishing labs etc. in pursuance thereof.
· 100% cost of the study is to borne by the Board.

.
19. Agri Export Zones –APEDA : Salient features of the scheme are: 
· Under chapter 16 of Exim Policy 2001, a new concept of Agri Export Zone (AEZ) has been inserted by Govt. of India. 

· Strengthening of backward linkages with a market oriented approach.

· Product acceptability and its competitiveness abroad as well as in the domestic market.

· Value addition to basic agricultural produce. 

· Bring down cost of production through economy of scale. 

· Better price for agricultural produce. 

· Improvement in product quality and packaging. 

· Promote trade related research and development. 

· Increase employment opportunities. 

20. Technology Development and Transfer for Promotion of Horticulture – NHB Salient features of the scheme are: 
· Popularization of new technologies/tools/techniques for commercialization/ adoption. 

· Introduction of new concepts to improve farming systems. 

· Up gradation of skills by exchange of technical know-how. 

· Consolidating research efforts for specific problems. 

· Identification/collection, rapid multiplication & popularization of indigenous crops and other flora of horticultural importance with emphasis on domestic and export promotion. 

· Familiarization and exposure towards the newer scientific concepts/temper and research & development from hitherto unknown, unexplored and traditional status of farming and post harvest management on to the modern lines.
21. Development of Commercial Horticulture through Production and Post Harvest Management –NHB : Salient features of the scheme are: 
· To develop high quality horticultural farms in identified belts and make such areas vibrant with horticultural activity which in turn will act as hubs for developing commercial horticulture by adopting high-tech horticulture techniques.

· To develop post-harvest management infrastructure.

· To improve linkages between horticulture producers and marketers.

· To create integrated network for marketing of horticulture produce.

· To increase producer’s share in consumer price.

· To encourage networking of schemes for resource mobilization with all other related agencies/organizations; both of Govt. of India and the respective States/UT’s Govts., Financial Institutions and private agencies engaged in the field of horticulture promotion in the country

· Back-ended capital investment subsidy @ not exceeding 20% of the total project cost with a maximum limit of Rs 25 lakh per project shall be provided under the scheme to these projects which are found technically and financially viable.

· Cost of Land will not exceed 10% of the project cost, if purchased cost of Land will not exceed 10% of the project.

VIII. Schemes/ Policies related to Dairy/Poultry

22. Operational guidelines on central sector plan scheme “dairy/poultry venture capital fund” – Department of Animal & Husbandry : Salient features of the scheme are: 
· The main objective of the scheme is to create a venture capital fund for providing financial assistance to agricultural farmers/ individual entrepreneurs and groups of all sections of unorganized as well as organized sector for the following purposes.

· To promote setting up of small dairy farms for milk production. 

· To bring structural changes in the unorganized sector; processing and marketing of pasteurized milk at village level.

· To bring about up gradation of quality and traditional technology to handle milk on a commercial scale.

· To boost the unorganized poultry sector in states where development is in primitive state and also to give incentive and create infrastructure facilities for export of poultry products by
organized
sector
from
advanced States.

· Establishment of poultry and breeding farms with low input technology and also for other poultry species.

· Setting up of
poultry feed plant/laboratory.

· Setting up of egg grading, packing and storing facility for promoting export.
· Marketing of poultry products (specialized transport vehicles, cold storage etc).

23. Assistance to State Poultry/ Duck Farms - Department of Animal & Husbandry 
Salient features of the scheme are: 

· To assist State Poultry/ Duck Farms for strengthening them in terms of hatching, brooding and rearing of the birds with provision for feed mill and their quality monitoring and in-house disease diagnostic facilities. These farms will strictly maintain the parent stock of low input technology birds.
IX. Schemes/ Policies related to Exports and Imports

24. Export Promotion Capital Goods Scheme – Ministry of Commerce & Industries

· Excise and custom duties: Quantity restrictions on all food products have been removed. 
· Peak rate of customs duty has been reduced from 30% to 25% (excluding agricultural and dairy products) and duty structure on designated items has been rationalized. 
· The import of food processing machinery is allowed freely with low levels of duties. 
· Import of capital goods for exports of agricultural products and their value-added variants under the Export Promotion Capital Goods (EPCG) is allowed duty-free and Foreign Technology Agreement within norms has been made automatic. 
NOTES
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10. Packing Industry – Importance and Developments

The primary objective of packaging is to protect the contents during storage, transportation and distribution against deterioration, which may be physical, chemical or biological. Packaging is hence done at the point of production or processing or at distribution centers. Food packaging is an essential unit operation for preserving food quality, minimizing food wastage, and reducing the use of chemicals, additives, and stabilizers. The food package serves important functions like containing the food, providing protection against chemical and physical damage, providing convenience in using the product, and conveying product information to the consumers. Though package forms the last link of production, storage, marketing, and distribution, it still plays an important role in delivering the contents safe from the “farm gate to the consumer plate”. It provides consumer with convenient features like micro description of food contents, weight to volume ratio, manufacturers name and address, directions for preparing the foods and nutrition values. It also serves as an effective marketing tool for promoting product identification and selling the product. 
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Functions of food packaging materials/ containers: The following are the general specifications which are considered while choosing the packing material for food products.
i) It should contain the content within it.

ii) It should not affect the flavor of the product packed inside it.

iii) Stable performance over large range of temperature.

iv)  Adequate compulsive strength and sufficient impact and puncture strength.

v) Sufficient thickness of cushioning materials with sufficient ventilation.

vi) Sufficient space for rapid cooling of contents.

vii) Protect the content from oxygen, moisture and light.

viii) Compatible to the food product and the package material, should not contain chemicals that transfer to the produce and cause it to become toxic for humans.

ix) Protection of the content from adulteration.

x) Closure characteristics such as opening, sealing, resealing and pouring.

xi) Proper labeling, strong marketing appeal to promote the sale of food product.

xii) Low cost and availability.

Size of the packing industry: The global packaging industry is worth US $ 450 billion, in which food and beverage sector takes up a dominant share of nearly 60%. In the Indian context, packaging industry is now worth US $ 14 billion out of which 75% is attributed to food and beverage sectors. The organized retail boom in India is likely to have a massive impact on food packaging in terms of size and sophistication. Among the food categories dairy and confectionary occupy number 1 and 2 positions.
10.1 Types of Packaging Materials

a) Bags and sacks: 

They are most commonly used in developing countries, owning to its low cost and easy availability. However, its appeal is lost due  to poor moisture barrier and high perishability of the products. In India, most of the vegetables and medium-sized fruits are transported from one place to another by using sacks.

b) Wooden field boxes: They have the advantage that they could be packed flat when empty and are inexpensive. Besides wood offers good mechanical protection, good stacking ratio. However, it is not a great moisture or gas barrier and can be a source of microbial contamination, particularly by moulds. Wooden shipping containers have traditionally been used for a wide range of solid and liquid foods including fruits, vegetables, tea and beer. 
c) Fibre board boxes: These are made from either wood pulp or recycled paper. The soft wood pulp is formed in sheets, which are called Kraft (German word for strength). Solid Fibre Board (SFB) is not commonly used for fresh produce packaging but can provide an attractive container. It is made from layers of kraft, which are glued together to produce the required thickness of board. Specifications for SFB-based on the total board thickness, which varies in the range of 0.8-3mm or weight of board per unit area, which varies from 500-2000 g/m2 for produces. Since solid fiberboard is poor in compression strength, Corrugated Fiberboard Boxes (CFB) are commonly used for the export of the fresh produce. A major disadvantage of paper as packaging material is its poor barrier properties against moisture, gases, grease and odors. Furthermore, it cannot be heat-sealed. To improve its barrier and heat seal ability properties, paper is often combined with wax, plastic film, metal foil, or a combination of foil and plastic film.
d) Plastic field boxes: The advantages are, a) relatively low cost, b) good barrier properties against moisture and gases, c) heat sealability to prevent leakage of contents, d) suitability for high filling, e) wet and dry strength g) suitability for printing, g) ease in handling and convenience for the manufacturer, retailer, and consumer, addition of little weight to the food product. Flexible films are the most common form of plastic and have different properties.
Choice of Packages:
Hard fruits such as avocadoes, peaches, pears, bananas, citrus and tomatoes have lower respiration rates and are less sensitive to handling. LDPE and PVC are mostly used to pack these products. Ready prepared cut vegetables and salads have a high surface area. Therefore, they lose moisture rapidly. The packaging material for the choice is again LDPE or LDPE, EVA, which ensures the desired shell life for the products.

A) Modified Atmospheric Packaging (MAP): Can be defined as the enclosure of food products in a barrier film in which the gaseous environment has been changed or modified to slow respiration rates, reduce microbiological growth and retard enzymatic spoilage with the intent of extending the shelf life.
a) Passive MAP: If the respiratory consumption of O2 and the production of CO2 for a commodity are properly matched with film permeability characteristics, an appropriate atmosphere can be developed within the package through consumption of O2 and production of CO2 by respiration and the diffusion of these gases through the film. The gas permeability of the selected film must allow O2 to enter the package at a rate offset by the consumption of O2 by the commodity. Similarly, CO2 must diffuse from the package at a rate sufficient to offset the production of CO2 by the commodity. An ideal film for MAP must let more CO2 exit than it lets O2 to enter. Normally, the film should have 3 times more permeability to CO2 than O2.

b) Active MAP: Because of the limited ability to regulate a passively established atmosphere within the package atmosphere it can be actively established by pulling slight vacuum with usually replaced package atmosphere with the desirable atmosphere. This mixture can be further adjusted and maintained through the use of absorbing substances in the package to scavenge O2, CO2, Water and Ethylene. Molecular sieves and hydrated lime is used to absorb CO2 while KMnO4 is used for the ethylene. The absorbers like CaCl2 sorbitol or xylitol in the package absorb water. In active modification, package headspace is flushed with known concentration of O2, and N2. The main advantage of active map is that the initial vacuum – flush – seal ensures the rapid establishment of the desired atmosphere in the film package.

B) CA Packaging: CAP, the altered gas composition inside the package is monitored and maintained at the preset level by means of rubbers and the inlet of gases. New attentions in the CA package are Ultra Low Oxygen (ULO) storage and dynamic package. Dynamic storage sometimes referred as interactive CA package gases levels are not controlled in the pre-set level but continuously adapted to the physiological response of the product.
C) Vacuum Packaging: Whereas MAP and CAP mostly operate in ambient pressure (101 kpa), storage at reduced atmosphere has been experimented and is known as vacuum packaging. Apple can be stored well in below pressure of 10 kpa. 
D) Modified Humidity Packaging (MHP): Mostly used for highly perishable commodities like green leafy vegetables. MHP systems are designed to control not only dehydration but also condensation. Water absorbents like CaCl2, sorbitol, or xylitol in the package or by use of packaging with good permeability enables to provide the required MHP system. Selection of the correct permeability to oxygen, CO2 and water vapor is critical to the success of MAP of fruits and vegetables. If the film is too permeable to O2, the products respire, and ripen. If the permeability is too low, anaerobic conditions are soon reached and the product ferments. Generally, films with a CO2:O2 ratio of 3:1 is most suitable. Films with this ratio include LDPE and
E) PVC and laminates of EVA/LDPE: These films ensure that a desirable equilibrium modified atmosphere is established: i.e., the rates of permeation of O2 and CO2 through the packaging material are equal to the products respiration rate. In addition, these films are excellent barriers to moisture and minimize loss of the product during MAP storage. 

10.2 Innovations in Packaging Technology: 

Individual Seal Packaging (ISP): Individual seal packaging involves the use of heat shrinkable film (usually 0.5– 0.75 mil HDPE) that is wrapped around the individual units of fruits and vegetables and shrunk by blowing hot air over the package. ISP products have many advantages. Ripening s delayed by micro atmosphere created around the product. Furthermore, the films act as a good barrier to water so that no moisture loss occurs. ISP also prevents the spread of disease from one product to another, improves the handling and sanitation of the product, and facilitates pricing and labeling of individual products. However, off odors may occur which is the result of poor gas exchange, and high RH. To overcome these problems, ISP with perforations can be used. These perforations cover 10% of the films surface and perforations vary in diameter from 0.7 to 0.16 mm.
Edible Films: Coating of fruits and vegetables with edible materials to preserve their quality and extend their shelf life has been in practice for centuries. The most common form of costing of fruits and vegetables is wax coating to retard respiration, dehydration and senescence. Hot shelt waxes and carnauba oil in water emulsions have been used effectively for citrus fruits, apples, tomatoes and eggplants. Edible films selected should meet the requirements such as, a) food sensory qualities, ) high carrier and mechanical deficiencies, c) good biochemical, physicochemical and microbial stability d) free of toxic and safe for health, e) simple technology f) non-polluting, g) and low cost of material and process. Edible films are good gas and moisture barrier and may be suitable for coating with additives such as antimicrobials, antioxidants, nutrients and coloring agents. Most commonly used edible films are derived from polysaccharides; protein, and lipid, Polysaccharide films are made from starch, dextrin and cellulose derivatives. Protein films are made from collagen, gelatin, gluten and zein. Lipid films are made from natural waxes and surfactants. Fruits and vegetables coated with lipid films have good moisture barriers. Other materials that can be tried as edible coatings are alginate, acetylated monoglyceride and chitosan. 
Protective Packaging: Protective packaging is the term used for packaging which are primarily designed to protect the product rather than for appearance, or presentation so generally used in the outer containers used for transporting goods from the manufacturer to the point of sale, and filling materials inside the outer container, e.g., nylon barrier sealed bubble packaging.
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