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Preface 

 

I am a student of Delhi School of Economics, University of Delhi, pursuing masters 

in Economics. 

I decided to seek an internship with Rakshak Foundation, a non-profit organization 

involved with policy research, as I believed the program will allow me to develop 

an insight into the social issues currently plaguing our society and at the same time 

contribute towards improving the current situation. The mentorship program, 

numerous workshops, lectures and interactive sessions has not only helped me to 

groom my professional persona but has immensely helped me to understand the 

importance of citizen participation. 

I think above all else, what this program has taught me is to how to think outside 

the box. Rakshak has indeed helped me immensely in enabling me to be more 

independent in my learning and has allowed me the space and support to develop 

my research skills.  
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Executive Summary 

 

India today is experiencing a new age in cultivation. A growing section of Indian 

farmers are taking advantage of new technologies and are adopting various 

methods not just to maximise the yield per hectare but also improving the caloric 

and nutritional content of the crop. With the introduction of new ‘dwarfing genes’ 

in wheat cultivation, the yield has multiplied on an average three-fold. The pests 

and insects are no longer a problem with Indian farmers who are learning the 

benefit of biotechnology. Agro-scientists in numerous agro-based institutions in 

the country are developing new seed varieties which not just improve farm 

production but also add to the nutritional values of the products.  

Due to the many benefits of ‘Green Revolution’, India emerged as one of the world’s 

major agricultural producers. Compared to other countries that adopted this 

technology, India recorded the highest food grain output of 131 million tonnes in 

the late seventies. However, post economic reforms, the government’s approach 

has been to increase the production of food grains based on various policies 

through subsidies on water, fertilizer and pesticides, power.  Besides the many 

issues currently faced by the economy, rising Minimum Support Price (MSP) and 

depletion of ground water tables in the northern states of Punjab, Haryana, and 

Uttar Pradesh has caused serious concerns over the production of food grains in 

the next 20 years.  

This research paper is divided two-fold. The primary objective of this paper is to 

study the current scenario of food grain production and management of storage 

along with numerous issues contributing to post harvest losses during and after 

production as well as at the storage level. The secondary objective is to determine 

how the wastage of grains can be minimised and at what extent, suggesting some 

recommendations addressing the production losses and the insufficient storage 

capacity.  

Data was collected from Food Corporation of India and Ministry of Agriculture for 

the period 1970-2012 to study the trends post green revolution and economic 

reforms. Analysing the two periods 1970-71 to 1991-92 and 1992-93 to 2011-12, 

it was observed that the average production for period 2 is greater than the 

average production in period 1. That is, the mean difference between the two food 

grain production levels in the reference periods is significant. The overall trend of 

food grain production is quite satisfactory as it presents an evidence of increasing 

tendency of production despite a constant trend for area. The scatter plots present 

a moderate degree of positive correlation (0.5504 for period 1 and 0.5377 for 

period 2) i.e. increase in area moderately affects the production of food grains to 
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increase. However note that production is not solely based on area. The reasons 

behind the rising levels of production are many – use of modern agricultural 

techniques, various subsidies introduced post reform period etc.   

Two major issues still contributing to production losses – price volatility and 

misuse of credit have been addressed. To tackle with price volatility, the need of 

the hour is to develop on the existing parameters of the successful interventions by 

AMIS, VAM, FEWSN and other organizations operating in providing timely and 

accurate information; that have not only contributed in providing better 

information on global and local markets but improved transparency that has 

reduced the magnitude of panic driven price surges. For addressing misuse of 

credit and handling informal money lenders who charge exorbitant interest rates, 

instead of spending unnecessary time, effort and money to devise a new credit 

scheme, efforts need to be made to enhance transparency in the already existing 

KCC scheme by following the successful method adopted by ING Vysya in 

Bangalore and Chandigarh where farmers can now avail their KCC limit without 

visiting the regional bank branches for disbursements. This method which was 

introduced last year has successfully helped the bank to keep a track on the 

spending of all the farmers who have availed this new innovative scheme. 

Storage management is a vital link to maintain food security. Currently the total 

warehousing facility available is only 108.75 million tonnes. Production in 2011-12 

peaked 257.44 million tonnes. The storage capacity of FCI and CWC have been 

analyzed from 2006-07 to 2011-12 where it is quite evident that in the Eleventh 

Five Year Plan (2007-12) no significant improvement took place with increasing 

the FCI owned go-downs. Instead the hiring storage space by FCI has been 

increasing at a rapid rate.  

This paper tries to analyze Cover and Plinth (CAP) storage addressing the various 

problems faced when storing grains in this type of storage space and recommends 

adopting practices of storing grains in silo bags. Also survey analysis from villages 

of Rajasthan and Uttar Pradesh revealed some of the major issues of storing grains 

in gunny bags and keeping the sacks in an open area. Awareness as well as 

responsibilities must be entrusted with the government officials to visit the 

villages and provide training and introduce schemes where households and 

farmers can have easy access to resources to construct storage structures.  

The paper is divided into six parts: Part 1 begins with introducing how food is 

procured and the present situation of excess stocks of food grains, buffer norms as 

well as the major problems related to production and storage. Part 2 uses the 

methodology on analysing data from 1970-71 to 2011-12 on all India levels of 

production, area and yield of food grains accessed from Department of Agriculture 

and Cooperation, Ministry of Agriculture, Government of India. The various 
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statistical tools employed in the study which includes mean, correlation, scatter 

plots and hypothesis testing is used to study the relationship between production 

and area. Part 3 discusses the various initiatives undertaken by the government – 

TPDS, NFSB, PEG, NWR, etc. to address the issue of food security. Part 4 deals with 

findings from literatures as well as analysing the trends post Green Revolution, 

testing the change in area and production using various statistical tools and the 

major issues that are still contributing to production losses – price volatility and 

misuse of credit. Storage capacity of FCI has been analyzed from 2006-07 to 2011-

12 along with a critical analysis of the storage practices as witnessed in the villages 

of Rajasthan and Uttar Pradesh. Part 5 provides with some recommendations on 

the production and the storage side. Part 6 briefly concludes with Part 7 discussing 

the areas for future work.  

KEY POINTS: 

1. As of May, 2013, the food grain production has already touched 255.36 

million tonnes compared to 259.32 million tonnes of food grains recorded 

in 2012. 

2. As of 1st April 2013, India recorded 59.7 million tonnes of food grains 

against a buffer norm of 21.2 million tonnes. 

3. Since the last revised buffer norms were fixed in 2005, the procurement of 

food grains has increased from 34.3 million tonnes in 2006-07 to 63.4 

million tonnes in 2011-12. During this period, the production has also 

increased from 217.28 million tonnes to 257.44 million tonnes. However, 

the total owned storage capacity including the FCI, CWC and SWC, has not 

risen in the same proportion. From 2006-07 to 2011-12, the total owned 

(covered and cap) storage capacity has increased from 44.03 million tonnes 

to 49.18 million tonnes showing a wide gap between production and the 

available storage capacity.  

4. Over the last decade, numerous projects have been launched to tackle the 

insufficient storage capacity. However, only National Policy on Handling, 

Storage and Transportation of Food grains project was successfully 

completed that too when the government partnered with a private party on 

BOO basis.  

5. Survey conducted in Uttar Pradesh and Rajasthan revealed that traditional 

methods of storing grains were practiced. Most of the poor villagers did not 

have an access to proper storage facilities and stored their grains in plastic 

bags, jute bags, gunny bags or earthen pots. Some rich farmers were found 

to have metal drums and silos installed in their houses. 

 



 

 
 

 

1 

INTRODUCTION 

 

1.1 The Current Scenario 

Every year before the harvest season, Food Corporation of India along with other 
state affiliates procures wheat, paddy and coarse grains at Minimum Support Price 
(MSP) which is set up after the recommendations by the Commission of 
Agricultural Costs and Prices (CACP). Food grain procurement is carried out by 
different agencies such as FCI, CWC, State Affiliates and private players. Food 
grains are stored by FCI and CWC in both its owned and hired warehouses across 
the country. Under Open Market Sales Scheme (OMSS), FCI and State Governments 
dispose of the food grains based on allocation of the government. In addition, 
Decentralized Procurement (DCP) scheme is another method of procuring grains 
but in such a scheme the food grains are stored directly and then distributed under 
the TPDS and Other Welfare Schemes (OWS).  
 
Till 2011-12, ten states and one union territory were included under the 
Decentralized Procurement (DCP) scheme (Chhattisgarh, Gujarat, Karnataka, 
Kerala, Madhya Pradesh, Odisha, Tamil Nadu, Uttaranchal, Uttar Pradesh, West 
Bengal and Andaman & Nicobar Islands). However, in 2011-12, Uttar Pradesh 
opted out of the DCP scheme. Besides maintaining the required buffer norms, a 
strategic reserve is maintained for any unforeseen event such as drought, 
unexpected rainstorm or a falling trend in the production of food grains. Basu1 

(2010) discusses the two approaches of procuring grains - to provide food security 
to the vulnerable population and to even out foodgrain price fluctuation from one 
year to another.  
 
There was already a mismatch between production and the requirement for food 
grains which is now further expanding. According to the census of India2, 2011, the 
population of our country stood at 1.241 billion compared to 1.071 billion in 2001 
and it has been estimated that the population will accelerate further to 1.530 
billion by 2030. Looking at the trend of production of food grains in the last three 
decades, the total food grain production has doubled. As of May, 2013, the food 
grain production has already touched 255.36 million tonnes compared to 259.32 
million tonnes of food grains recorded in 20123. If the rate of growth of 
agricultural production does not keep pace with demand, upward pressure on 
prices will result. 
 
The graph below has been computed from the records of Food Corporation of 
India4 which provides the stock of food grains in the central pool as on 1st April 
from 2000-13. 
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  Source: Food Corporation of India3 

FIGURE 1: Stock of food grains in the central pool as on 1st April every year 

 

Here, food grains comprises of wheat, rice and coarse cereals. Looking at a period 

from 2000-2003, one can witness a variation in the food stocks compared to a 

period from 2004-08 where the stocks maintained more or less a constant trend. 

Since 2009 the food stocks have shot up to 35.5 million tonnes and have been 

increasing since then.  

 

As of 1st April 2013, India recorded 59.7 million tonnes of food grains against a 

buffer norm of 21.2 million tonnes. The buffer norms are the minimum amount of 

food grains required at the beginning of each quarter of a particular year. The 

concept of buffer norm was first introduced in the fourth Five Year Plan (1969-74). 

The existing buffer stock norms were fixed in the tenth Five Year Plan (2002-07). 

The following table lists the buffer norms w.e.f 20.4.2005 for rice and wheat. The 

norms below also include a strategic reserve of 30 lakh tonnes of wheat w.e.f. 

1.7.2008 and 20 lakh tonnes of rice w.e.f. 1.1.2009. 

 

QUARTER RICE WHEAT TOTAL 

1st April 14.2 7.0 21.2 

1st July 11.8 20.1 31.9 

1st October 7.2 14.0 21.2 

1st December 13.8 11.2 25.0 

Source: Department of Food and Public Distribution                                          (figures in million tonnes) 

TABLE 1: Buffer stock norms for food grains                                                         
 

Till 2008, the total food stocks were lower than the prescribed buffer norms. One 

reason for this trend could be due to the global food crisis. Since 2009 the stock of 

food grains in the central pool has far exceeded the buffer norms. As of 1st April, 

2013, the stock of food grains has more than doubled the approved buffer norm of 
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just 21.2 million tonnes of food grains. Below is a comparative analysis of each 

quarter’s food stock with the approved buffer norm from 2006-135. 

 

 
 

 Source: Food Corporation of India 

FIGURE 2: Buffer norms vis-a-vis stock of food grains (Jan ’06 - Apr ‘13) 

 

Looking at the recent working paper from CACP on buffer stocking policy by Gulati 

and Jain6, it is expected that by 1st July 2013, the total food grain stock in the 

central pool will be 82.2 million tonnes with 48.7 million tonnes and 33.5 million 

tonnes for wheat and rice respectively. Even if we compare this amount with the 

buffer norm for 1st July, it is more than double the amount of 31.9 million tonnes 

which is required to be maintained as on 1st July every year. With the present 

storage capacity of 71.9 million tonnes, it is estimated that around 10 million 

tonnes of food grains are likely to be stored in the open depots which offer no 

protection from rain, humidity and pests. 

The performance of agricultural GDP has been sporadic across the last four Five 

Year Plan periods. The growth rate during the Eighth Five Year Plan period (1992–

97) was 4.8 per cent. However, during the Ninth (1997-2002) and the Tenth 

(2002-07) Five Year Plan periods, the growth rate of agriculture came down to 2.5 

per cent and 2.4 percent respectively. This sudden fall in the agricultural GDP 

against the targeted 4 per cent growth rate caused a serious concern for the 

economy. The Eleventh Five Year Plan (2007-2012) although did not reach the 

potential mark but has brought some relief with a growth rate of 3.4 per cent and 

production of food grains in 2011-12 peaked 257.44 million tonnes.  
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Source: Five Year Plan Reports  

FIGURE 3: Agricultural growth rate across the last four Five Year Plans 

1.2 Main Problems  

The mismatch between demand and supply of food grains has been prevalent for 

quite some time. Before even looking at upgrading the storage facilities, we need to 

carefully look at why post harvest losses are more at the farm level than compared 

to storage, transport and market level. With no proper measures to assist the 

removal or distribution of excess stocks, it is likely that by July 2013, the estimated 

excess of 10 million tonnes are likely to rot. As a consequence there will be a price 

hike in food grains which further results in exacerbating the current food inflation. 

Immediate impacts are obvious, but there are also longer term costs imposed on 

the poorest and most vulnerable as spending is switched to less nutritious foods 

and away from other basic needs such as education or health. Typically the effects 

are felt more strongly by women and children. 

1.2.1 Food grain production 

India produces a lot of food grains, but the management of the same has always 

been a cause for concern. As per the data provided by the Department of Food and 

Public Distribution, Ministry of Consumer Affairs, Food, and Public Distribution3, 

the total amount of food grain production for 2011-2012 stood at 259.32 million 

tonnes. Referring to the 3rd advance estimates as on 3rd May, 2013, provided by 

Directorate of Economics and Statistics, the total amount of food grains has 

touched 255.36 million tonnes which is expected to increase in the coming months.  
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Even though the area has remained more or less the same, the production of food 

grains has doubled in the reference periods taken. The yield also depicts an 

increasing trend which has significantly increased to 2059 Kg/hectare by 2012.  

Due to the many benefits of Green Revolution, India emerged as one of the world’s 

major agricultural producers. Compared to other countries that adopted this 

technology, India recorded the highest food grain output of 131 million tonnes in 

the late seventies.  

However, comparing the two periods, period 1 (1970-71 to 1990-91) witnessed 

some fluctuations post Green Revolution where growth in production till the 

inception of economic reforms was too sluggish. As is evident from the graph, post 

liberalization, the rate of production has been increasing steadily and by 2012; the 

total food grain production was recorded at 259.32 million tonnes. In spite of an 

increasing trend in production of food grains in the post reforms period, the 

successive troughs and peaks in the food grain production posed serious 

challenges for the economy especially the up-gradation of the storage warehouses. 

Referring to the 3rd advance estimates from Directorate of Economics and 

Statistics, the total food grain production as on May 3rd, 2013 has touched 255.36 

million tonnes and is expected to surpass last year’s production record. 

 

Source: DES, Ministry of Agriculture, GOI 

FIGURE 4: Trends in production, area and yield of food grains from 1970-71 

to 2011-12 

  

If one looks at the growth rate between production and area then the growth rate 

of the former is greater than the latter. The growth rate of the available area in 

both the periods appears to be stagnant but this does not suggest that the policies 
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undertaken by the government to increase the area for food grain production 

failed. This stagnant condition might have been due to the result of rising 

urbanization and industrialization which has led to acquiring more agricultural 

land for non-agricultural uses.  

The following table lists the annual production of rice and wheat for the year 2010-

11 and 2011-12 and provides which state had a surplus or a deficit in the reference 

periods taken. Comparing with the all India figure, the major gainer was Bihar 

followed by Uttar Pradesh with a surplus of 4.83 million tonnes and 3.04 million 

tonnes respectively. The major loser was Maharashtra with a deficit of 3.1 million 

tonnes followed by Andhra Pradesh and Karnataka with a deficit of 1.92 million 

tonnes and 1.68 million tonnes respectively. 

STATES 2010-11 2011-12 SURPLUS/DEFICIT 

Uttar Pradesh 47.25 50.29 (+) 3.04 
Punjab 27.87 28.35 (+) 0.48 
Madhya Pradesh 14.95 19.05 (+) 4.1 
Rajasthan 18.83 18.96 (+) 0.13 
Andhra Pradesh 20.32 18.40 (-) 1.92 
Haryana 16.63 17.96 (+) 1.33 
West Bengal 14.47 16.29 (+) 1.82 
Bihar 9.22 14.05 (+) 4.83 
Maharashtra 15.42 12.32 (-) 3.1 
Karnataka 13.88 12.20 (-) 1.68 
Tamil Nadu 7.59 9.64 (+) 2.05 
Gujarat 8.34 9.07 (+) 0.73 
Chhattisgarh 7.06 6.84 (-) 0.22 
Odisha 7.62 6.43 (-) 1.19 
Jharkhand 1.88 4.66 (+) 2.78 
Assam 4.88 4.19 (-) 0.69 
Uttarakhand 1.82 1.85 (+) 0.03 
Others 6.75 6.88 (+) 0.13 
All India 244.49 257.44 (+) 12.95 
 

Source: DFPD, Ministry of Agriculture, GOI  

TABLE 2: Annual production of rice and wheat for 2010-11 and 2011-12, with 

a surplus/deficit. 

The following graph depicts the production of wheat and rice separately for 

various states in the year 2011-12. Uttar Pradesh recorded the highest production 

of wheat with 30.29 million tonnes followed by Punjab and Haryana with 17.21 

million tonnes and 12.68 million tonnes respectively. Among the major rice 

producing states, West Bengal surpassed Uttar Pradesh with 14.85 million tonnes. 

Andhra Pradesh followed Uttar Pradesh with 12.89 million tonnes.  
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Source: DFPD, Ministry of Agriculture, GOI  

FIGURE 5: Annual production of rice and wheat for the year 2011-12. 

However, from past events, it has been witnessed that post harvest losses are 

maximum at the farm level due to very few protective measures undertaken. This 

paper attempts to study the two major production related problems - price 

volatility and misuse of credit that are still contributing to colossal amounts of 

losses.  

Volatility refers to variations in prices of different agricultural commodities over 

time and becomes an issue for concern when it induces risk averse behaviour 

which leads to inefficient investment decisions and creates problems that are 

beyond the capacity of producers, consumers or nations to cope. An example of this 

situation was witnessed back in 2011 when potatoes were sold at Re. 1/Kg. To tackle this 

problem, the country relied on the already existing safety net mechanisms by 

cutting import taxes and putting a ban on exports. It would be very expensive and 

inefficient for the government to invest in developing a new system to handle price 

volatility.  

Stiglitz7 (1993, p. 33) argues that ‘there is a growing consensus that if the 

government goes where the private market fears to tread, it should do so only 

cautiously and with safeguards. The government faces the same (and sometimes 

worse) information problems; it is no better a screener of loan applications, and no 

better monitor. Worse still, it often faces political pressures.’ There has always 

been some level of uncertainty in the credit market for agriculture due to both 

demand and supply factors. Moreover, coupled with adverse selection, moral 

hazard and information asymmetries; the problem further leads to credit 
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rationing. The majority of farmers have indicated that the problem in accessing 

credit was mainly due to high interest rates. Because of lack of working capital, 

farmers’ immediate goals and plans are uncertain which makes banks view the 

farmers as a highly risk averse individual.  

Kisan Credit Cards, initiated by the government, RBI and NABARD in 1998-99 is to 

help farmers access timely and adequate credit. However, since its inception, 

instances have been witnessed in terms of misuse of the KCC as well as various 

fraudulent activities resulting in money laundering involving several bank officials. 

Moreover, there are certain households who either don’t own KCC’s or are not 

aware of such a scheme.  

1.2.2 Storage of food grains 

India currently has 71.9 million tonnes of food grain storage space which has been 

projected to be low by the Commission of Agricultural Costs and Prices (CACP) 

since according to their recent report on buffer stocking policy addressing the 

issues of the National Food Security Bill, they have estimated that by July 2013, the 

total stock of food grains will touch 82.2 million tonnes against the required buffer 

norm of 31.9 million. The excess of 10 million tonnes of food grains are likely to rot 

as no provisions have been taken yet to overcome the problem of excess stocks of 

food grains.  

 

Storage management is the most vital link in the entire system from procurement 

to distribution of food grains to the final consumer. Since the last revised buffer 

norms were fixed in 2005, the procurement of food grains has increased from 34.3 

million tonnes in 2006-07 to 63.4 million tonnes in 2011-12. During this period, 

the production has also increased from 217.28 million tonnes to 257.44 million 

tonnes. However, the total owned storage capacity including the FCI, CWC and 

SWC, has not risen in the same proportion. From 2006-07 to 2011-12, the total 

owned (covered and cap) storage capacity has increased from 44.03 million tonnes 

to 49.18 million tonnes showing a wide gap between production and the available 

storage capacity.  

For ensuring food security in the country, FCI is the nodal body responsible for the 

management and storage of food grains. At present, it has a network of 

warehouses with a storage capacity of 27 million tonnes along with 16 million 

tonnes held by the state government affiliates (SGA’s) adding to a total of 43 

million tonnes of storage capacity. CWC is  

As of 1st April, since 2005, the minimum buffer requirement is 21.2 million tonnes. 

However, looking at the performance of FCI and CWC, both are far below the 

potential mark required. The owned (covered and cap) storage capacity of FCI has 
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maintained a more or less constant trend in the range of 15.23 million tonnes in 

2006-07 to 15.64 million tonnes. Even though the percentage of utilization of 

CWC8 warehouses has increased to 91 per cent with a turnover of Rs. 1218.65 

crore in 2011-12, the same can be witnessed in the performance of CWC with an 

owned capacity of 10.22 million tonnes in 2006-07 to 10.08 million tonnes in 

2011-12 against the 21.2 million tonnes requirement.  

 

Source: FCI 

FIGURE 6: Owned Storage Capacity of FCI as on 31st March from 2006-07 to 2011-12 

against the buffer norm as on 1st April every year. 

 

Source: CWC 

FIGURE 7: Owned Capacity of CWC as on 31st March from 2006 - 2012 
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FCI however has to hire space from various agencies like the Central Warehousing 

Corporation (CWC), State Warehousing Corporation (SWC), State Government 

Affiliates (SGA’s) and private parties since its own storage space is insufficient to 

maintain the colossal amounts of food grains being produced. The hired capacity 

exceeded in 2009-10 and has peaked to 17.96 million tonnes against 15.64 million 

tonnes of owned storage space. 

 

Source: FCI 

FIGURE 8: Owned versus Hired storage capacity of FCI as on 31st March from 

2006-07 to 2011-12. 

 

The food grains produced will have to be stored before they emerge in the market. 

Even if the food grain production is deemed to be manageable, there are a lot of 

problems regarding the storage of the same. Erratic growth in food stocks has 

serious implications on the economy. It not only affects the financial management 

but also restricts investment in agriculture, which creates inefficiencies in the 

agriculture sector.  
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1.3 Objectives 

The study is divided two-fold. The primary objective of this paper is to study the 

current scenario of food grain production and management of storage along with 

numerous issues contributing to post harvest losses during and after production as 

well as at the storage level. The secondary objective was to determine how the 

wastage of grains can be minimised and at what extent suggesting some 

recommendations addressing the production losses and the insufficient storage 

capacity.  

The specific objectives include: 

(a) To study the all India levels of production, area and yield of food grains 

from 1970-71 to 2011-2012 using various statistical tools to determine 

whether there is any significant change in average production and area in 

the two periods. 

(b) To discuss the various issues contributing to food grain losses at the 

production and storage side. 

(c) To examine various efforts taken by the government to control the problem 

of excess stocks, analysing procurement-off take difference and finally the 

targeting of the PDS. 

(d) To analyze the annual storage capacities of Food Corporation (FCI) and 

Central Warehousing Corporation (CWC) against the annual production and 

the buffer norm requirement. 

(e) To critically analyze the problems faced by farmers and rural households 

while practicing the traditional modes of storing grains. 

(f) To recommend suggestions and necessary measures to be undertaken to 

minimise the wastage of grains at both production as well as at storage 

level. 
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2 

Methodology 

 

2.1 Literature Search 

Most of the research papers conduct a regression analysis taking post harvest 

losses or sometimes even the production or yield as the dependent variable and 

study the relationship regressing on the explanatory variables such as age, 

education of the respondent, area under crops, inputs such as fertilizer, pesticides, 

cost of acquiring new seeds, labour, household size, production of the crop, 

dependency ratio, prices, among other variables.  

This paper on the other hand primarily looks at the reasons that contribute to post 

harvest losses and how the growth in production can slow down. Several research 

papers as well as reports from accredited organizations were considered for this 

paper. The findings have been listed in section 4.   

2.2 Data Source and Methods 

Time series data on all-India production, area and yield of food grains were 

collected from Department of Agriculture and Cooperation, Ministry of Agriculture, 

Government of India (See Appendix B, Table B.1) from 1970-71 to 20011-12 

spanning over a period of  four decades. The data collected has been grouped into 

two periods, i.e. period 1: 1970-71 to 1991-92, period 2: 1992-93 to 2011-12 to 

study the performance of production and area post Green Revolution and post 

liberalization. Various statistical methods16 were employed such as mean, 

correlation, scatter plots and hypothesis testing (See appendix B) to test whether 

there is any significant change in production as well as area in the reference 

periods. 

Data on owned and hired storage capacities of Food Corporation of India (FCI) and 

Central Warehousing Corporation (CWC) were collected from the annual reports8,9 

of these bodies and analysis from 2006-07 to 2011-12 was done to compare 

against the production levels and the buffer requirement as on 31st March every 

year. 

2.3 Field Survey 

Survey conducted in villages of Dand Chattarpura, Kapriwas in Rajasthan and in 
Ghurai, Uttar Pradesh, the following are the questions that were asked to analyze 
the grievances faced by the households in terms of different storage practices and 
other issues. 
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1. Classification of farmers as BPL, APL, AAY. 

 
2. Do farmers own their land or farm on leased/rented land?  

 

3.  How many hectares of land are used by a farmer? 
 

4. Which crops do farmers grow the most?  
 

5. Do farmers grow only for their consumption? 
 

6. When farmers have finished growing a particular crop for one 
harvesting season, do they store the grains temporarily or transport 
or sell immediately?   

 

7. What are the various methods of storing grains when farmers have 
finished producing a particular crop?  

 

8. Do farmers face problems when storing grains in the above 
vessels/pots? 

 
9. In what kind of bags/sacks do farmers get their entitlements under 

different schemes like AAY, BPL, APL, Other Welfare Schemes (OWS) 
etc?  

 

10. After receiving the entitlements, do farmers store these bags/sacks in 
their houses in the same bags or replace the grains into their own 
storage vessels? 

 

11. Do farmers have Kisan Credit Cards or part of any other similar 
scheme(s)? 

 

12. Are the farmers content with the age old methods of storing grains in 
vessels/bags, the way they have been storing for decades? 

 
13. What are the main problems faced by the farmers when selling to 

commission agents? 
 

14. Do farmers prefer selling to government or private?  

TABLE 3: Survey conducted in villages of Rajasthan and Uttar Pradesh 
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2.4 Mentor Meetings 

Mentor          :      Dr. Milindo Chakrabarti 
Designation  :      Professor 

Affiliation      :      Sharda University, Greater Noida, UP. 
 

DATE PLACE TOPIC OF DISCUSSION* 

May 23rd, 2013 IIT-Delhi Campus Preliminary understanding, research all 
existing production and storage issues 

May 28th, 2013 Sharda University Expanding the scope of the project, how to 
structure the report 

June 28th, 2013 Sharda University Understanding the importance of 
production, storage and the link between the 
two and implications from survey analysis 

 

*Refer to Appendix A for further details 
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3 

The Role of the Government 

The Government has taken several necessary measures to control the problem of 

food security. The most important measure that benefited the country was the 

introduction of the Public Distribution System. The National Food Security Bill is 

soon going to be implemented. Let us look at how these two measures have 

contributed to the present accumulation of food stocks.  

1. Targeted Public Distribution System  

The Public Distribution System (PDS) established by the Ministry of Consumer 

Affairs, Food, and Public Distribution, Government of India and managed jointly by 

the state affiliates is responsible for distributing a fixed amount of food grains such 

as wheat, rice, sugar, and kerosene, edible oil through a network of Fair Price 

Shops operating both in rural as well in urban areas. The PDS system was 

revamped to cater to the poor households categorized as Below Poverty Line 

(BPL), Above Poverty Line (APL) and the extremely poor families classified as 

Anyodaya Anna Yojana (AAY) families of the country and thus the Targeted Public 

Distribution System (TPDS) was introduced in June, 1997.  

 

 
 
Source: DFPD, Ministry of Agriculture, GOI  

FIGURE 9: Allocation and off take of Rice and Wheat under TPDS in 2011-12 

The above figure depicts the procurement against allocation and off take of food 

grains under the TPDS for various states for the year 2011-12. The procurement of 

food grains has been the highest in Punjab followed by Haryana. In states of 
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Karnataka, Tamil Nadu Rajasthan and West Bengal, the procurement falls short of 

allocation. Most of the states presented here have a slight variation in the 

allocation – off take of food grains with Uttar Pradesh the difference can be easily 

observed. The allocation and off take of rice and wheat for various states falling 

under BPL, AAY and APL status from March 2012 to March 2013 is presented in 

the following figures 10 and 11 respectively. 

 

 
 
Source: DFPD, Ministry of Agriculture, GOI  

FIGURE 10: Allocation of Rice and Wheat under TPDS from March ‘12-March ‘13 

 

Source: DFPD, Ministry of Agriculture, GOI 

FIGURE 11: Off take of Rice and Wheat under TPDS from March 2012-March 2013 
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There is an ongoing debate between the revival of PDS versus cash transfers. 
Kotwal, Murugkar and Ramaswami10 (2011) argue that exclusion errors will be 
minimized only when coverage will be made universal. But making coverage 
universal means providing additional subsidized grains to the households. This 
would obviously minimize the exclusion errors as well as diminish the need to 
divert the selling of grains at the open market. The question is how much 
additional grains is to be provided and at what cost? Thus leaving us wondering 
whether diversion would be minimized or not. Dreze11 (2010) and Khera12 (2008) 
believe that unless and until the digitized UID cards are generated for the entire 
population, there are high chances that misuse of the authorities are likely to be 
significant. Even if the coverage is made universal, the exclusion errors will still 
likely to occur because of faulty targeting of the eligible households.   
 
Some critiques have argued that PDS only involves distribution of wheat and rice 
mainly. These staple food items which are consumed by large number of 
households in the North, North-East and South may not see much consumption of 
these items in Maharashtra which relies on coarse grains. There are tribal belts in 
Karnataka, Madhya Pradesh which rely on other food items which are more 
nutritious than rice and wheat.  
 
As pointed by Kotwal et al13 (2011), cash transfers provides households an 
incentive to choose which item it would like to consume based on availability, 
performance and pricing. Some states have already implemented this scheme and 
have started to realize its benefits. It solves the problem of diverting grains as the 
shopkeeper sells at the market price thereby providing benefits to both the parties.  
 
However the authors also argue that cash will be misused on items other than 
food. Svedberd14 (2011) argues that giving cash in the hands of the poor 
households would mean that cash will be spent on items such as alcohol, tobacco 
and other non food items.  
 

2. National Food Security Bill 

Apart from the PDS system, the government has proposed a bill on food security 
known as the “National Food Security Bill” presented in Parliament in 2011 
included legal entitlement to 64% of the total population where the population will 
be categorized into priority and general. Priority category households will be 
entitled 7 Kg grains per person per month and general category will be entitled to 
get 3-4 Kg of grains per person per month. The proposed bill will cover 75% of 
rural population and 50% urban within the broad classification and pregnant 
women to get cooked food from aanganwadis.  
 
The standing committee’s recommendations included legal entitlements to 

approximately 67% of the total population with no categorization between priority 

and general. Hence, all beneficiaries will be entitled to get uniform 5 Kg of grains 

per person per month. The coverage of rural and urban was unchanged however 
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pregnant women were now entitled to get additional 5 Kg of food grains per 

person per month.  

The revised bill15 recently declared by the Union Cabinet proposes that the Above 

and Below Poverty Line (APL & BPL) categories to be merged by beneficiaries 

under the Antyodaya Anna Yojana and all beneficiaries to get uniform 5 Kg of 

grains per person per month with pregnant women to get Rs. 1000 a month for 6 

months.  

The bill proposed requires distribution of about 61.2 million tonnes of cereals, 

primarily wheat and rice. As per the CACP reports, procurement significantly 

increased from 34 million tonnes in 2006-07 to 69 million tonnes in 2012-13 

which exceeded the requirements proposed in the bill. But one should not forget 

the export bans from 2007 to 2011 which led to higher procurement and 

accumulation of stocks. Even though the bill entitles 67% that is two thirds of the 

total population, only 2.5 crore households are covered under the Antyodaya Anna 

Yojana scheme which is only 10% of the total population that will be entitled to 35 

Kg of food grains per month. Instead of dividing beneficiaries into different groups 

with different entitlements, the bill proposes only a single category of 5 Kg of food 

grains per person per month and that would reduce even the present entitlement 

of BPL and AAY families of 35 Kg of food grain entitlements. 

Even if the bill takes care of the present status of the PDS system, the problem of 

insufficient storage still needs to be addressed. If producing large stocks of grains 

does indeed meet the requirement as proposed, will it be stored and consumed 

accordingly given the fact that the storage space available with FCI and CWC 

doesn’t even meet the minimum buffer requirements. The bill will serve no 

purpose if lack of upgradation still prevails. 

The following are some of the initiatives taken by the GOI where only the National 

Policy on Handling, Storage and Transportation of Food grains scheme introduced 

in June 2000 was successfully finished during the projected time frame against the 

PEG scheme, the owned capacity addition plan of FCI, and the Gramin Bhandaran 

Yojana schemes which have been unsuccessful in finishing the projected storage 

capacity as proposed. 

3. National Policy on Handling, Storage and Transportation of Food grains 

The National Policy on Handling, Storage and Transportation of Food grains 
introduced in June 2000 required 5.50 Lakh metric tonnes storage capacity to be 
created by June 2008. To implement this policy, FCI entered into an agreement 
with a private developer cum operator, i.e. M/s Adani Agri Logistics Limited 
(AALL) in June 2005, on ‘Build, Own and Operate (BOO)’ basis for integrated 
storage depots and bulk handling and transportation of food grains between 
depots. This is the only scheme that has met with the envisaged proposal. 
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4. Private Entrepreneurs Go-down (PEG), 2008 scheme:  

In 2008, the GOI formulated a scheme involving private partnership, CWC and 
SWC’s for the creation of additional storage space for food grains to meet the high 
procurements for TPDS arising out of an increase in MSP.  This scheme known as 
Private Entrepreneurs Godowns (PEG-2008) projected 151.96 lakh metric tonnes 
of storage capacity. However, only 28.17 lakh metric tonnes have been constructed 
in last five years causing a concern regarding the huge costs that will be incurred 
to finish the project. The projected deadline of the scheme has been extended from 
five to ten years so that construction can be carried out effectively with a revised 
ceiling rate of Rs. 4.78 per quintal per month.  (For the difference between PEG-
2008 and PEG-2009, refer Appendix B) 
 

5. Construction of Owned Storage Warehouses by FCI 

In the Eleventh Five Year Plan Scheme (2007-2012) the projected capacity of 0.52 
lakh metric tonnes have been finished. Construction of storage go-downs in the 
North Eastern states scheme was formulated in November 2010 to create 5.40 lakh 
metric tonnes. The project is to be completed in March 2015 and up till now 0.24 
lakh metric tonnes have been constructed.    
 

6. Negotiable Warehouse Receipt (NWR) System 

The non – negotiable warehousing receipts operating before 2011 was not uniform 
as it faced several criticisms in the past. There was serious amount of lack of trust 
on behalf of the banks and the legal procedures were very time consuming.  
Therefore there was a need to introduce a new system of negotiable warehousing 
receipts and thus on 26th April, 2011, the Minister of State for Consumer Affairs, 
Food and Public Distribution, Shri K.V. Thomas officially launched the negotiable 
warehouse receipt system under the Warehousing Development and Regulation 
Act (WDRA), 2007.  So far the present NWR offers several benefits to both parties – 
farmers and the warehouse traders against the previous Non- negotiable 
warehousing receipt.  The best part of having NWR’s is that the receipts are 
available both in paper as well as electronically thus increasing transparency as 
well as accountability.  
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4 

Results and Discussions 

 

4.1 Literature Review 

To understand which factors contribute the maximum damage to the harvest, 

following literatures have been cited that reveal that post harvest losses are 

maximum at the farm level compared to the storage and transportation levels.  

Arunachalam & Balakrishnan16 (2012) have employed different non-linear models 

to study the trends in area, production and productivity of wheat crop during 

1950-51 to 2009-2010 in India. The authors thus conclude that the area of 

cultivation had played a major role in increasing the trend in production.  

Mythili17 (2008) reports that the farmers respond more to non-acreage inputs than 

to acreage input for food grains in the short run. 

Gaiha & Kulkarni18 (2005) discuss the role of Minimum Support Price and its 

impact on the food grain stocks. They are of the view that food grain stocks have 

grown as a consequence of higher MSP.  

Aggarwal et al.19 (2010) present a report on analysing the future impacts of 

climate change on the growth and yield of rice and wheat in the Upper Ganga 

Basin. Their results indicate that temperature is projected to increase relatively 

during Rabi (winter) season compared to the Kharif (rainy) season. This causes a 

concern as a 10C rise in temperature can result in 4-5 million tons of wastage in 

wheat production.  

Begum et al.20 (2012) uses data from 72 rice growing and 76 wheat growing 

households and conclude that the post harvest losses for both the crops were 

maximum due to late harvesting.   

Bassapa et al21. (2007) examines the estimation of post harvest losses in maize at 

different stages at farm level. The authors estimated that post harvest losses of 

maize at farm level was 3.02 Kg/quintal compared to a loss of 0.68 Kg/quintal at 

the storage level and loss of 0.44 Kg/quintal at transportation. The share of 

harvesting loss was maximum. Based on their survey, 87 percent of the farmers 

expressed that the problem was related to lack of knowledge about marketing and 

improved practices of post-harvest handling.  

Basavaraja et al22. (2007) analyse the post harvest losses in two major food grains 

– rice and wheat using a time series data from 1982-83 to 2001-02 collected from 

100 framers, 20 wholesalers, 20 processors and 20 retailers in each crop in 
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Karnataka. The postharvest losses at the farm level have been estimated to be 3.82 

Kg/quintal and 3.28 Kg/quintal for rice and wheat respectively. The losses have 

been highest during storage in both the crops. The Important factors identified by 

the authors leading to storage losses were (a) non-availability of separate 

godowns, (b) poor storage structures, (c) presence of rodents, insects, dampness 

and (d) improper drainage at storage places. 

 

Most of the authors have conducted a field study to record the age and education of 

the farmers. The reason behind including these two factors is that there is a 

negative relationship between age, education of the respondent with the post 

harvest losses. The reasoning is not only because of the available data/field study. 

The trend projected in the literatures can be understood intuitively. As the age and 

education qualification of a farmer increases, he/she is more aware of the better 

techniques of farming – use of pesticides, fertilizers, seed variety, hybrid crops, 

usage of modern facilities etc. and thus leading to lesser wastage of crop harvests.  

It is important to note that preferences and status of a household plays a 

significant role in determining food demand patterns. Thus including household 

size, income and looking at the urban-rural food patterns, households have shifted 

towards more nutritious food items such as meat, dairy products etc. lowering 

their demand for coarse cereals and other varieties of Rabi and Kharif crops. 

Deaton & Dreze23 (2009) cover this issue while addressing the calorie intake and 

calorie norms in India. 

Karpagam et al24 (2008) document the various indigenous storage structures used 

in the villages of Tamil Nadu. These structures are designed to enable the grain to 

be loaded and unloaded, with the possibility of periodic removal of limited 

quantities of grain, after which the unloaded part is sealed. By this way the quality 

of grains are maintained in good condition. However, most of these structures 

were inadequately located, inappropriately designed and poorly managed and 

maintained leading to large wastages. 

Sidhu and Singh25 (2010) in their paper reveal that 97 per cent of the selected 

farmers had metal bins for storing food grains, particularly wheat. Around 17 

percent and 8 percent of the farmers still use Kothi and gunny bags respectively.  

While most of the rural areas still use the traditional modes of storing grains. 

Modern techniques have been developed and PAU bin, PUSA bin, and Hapur Teka 

are some examples that have led to minimizing storage losses to a great extent. 

Naik and Kaushik26 conclude to strengthen the traditional storages with modern 

equipments and provide plans for cheaper storage structures to the farmers.  



    
 

  
 
Copyright © 2013 Rakshak Foundation. All Rights Reserved.                   Page | 22 
  
 

The various issues subject to production, storage and transportation losses can be 

understood from the following diagram. 

                                             

     Age & Education of farmers    

Rainfall, humidity    PRODUCTION                          TRANPORTATION                              

  Insects                                                        DEPOTS                                                   MARKETS 

Traditional storage                                      quality of roads, inadequate number of trucks 

                                      Drying, handling, threshing 

                          TRANSPORTATION                   Improving the PDS system 

                                                                             DISTRIBUTION CHANNELS 

No protection from rodents,                                                 reducing the gap between  

Pests and birds                                                         procurement and off take 

                                       MSP 

                                                                            Trucks carrying grains are not covered 

                                                        TRANSPORTATION 

                         STORAGE   MARKETS 

                                                Physical losses 

Insects, humidity                         TRANPORTATION 

                                      DEPOTS                                                                                  MARKETS               

                                       overloaded trucks 

     

FIGURE 12: Problems related to production, storage and transportation of 

food grains. 
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The above diagram can be understood by addressing the first problem that any 

farmer faces before planting a crop, i.e. lack of knowledge regarding seed variety, 

farming techniques, soil amendments and the crop versus monsoon dilemma. 

When production takes place, the farmers thus face a series of problems related to 

changing cropping patterns, absence of irrigation facilities, rising cost of 

cultivation resulting in a lower yield.  The immediate produce is either stored 

temporarily in granaries before transporting to the main warehouses or directly 

transported to different warehouses or sold at the depots involving private 

traders. All these channels include different problems faced by the farmers. When 

food grains start accumulating at the FCI warehouses and other state warehouses, 

the excess stocks are kept at open depots subject to dust, humidity, unexpected 

rainfall, insects, rodents etc. Before even reaching the final destinations, millions of 

tonnes of grains are either spoiled or siphoned away while transporting from the 

go-downs. It is therefore important to first analyse how and why the issues related 

to the production side contribute to food losses.  

4.2 PRODUCTION 

4.2.1 DATA ANALYSIS 

Increasing competition from international markets in the wake of market 

liberalization, increasing land fragmentation with a corresponding decrease of 

farm size, accompanied by lack of knowledge of soil fertility, fertilizer and pesticide 

usage, absence of irrigation systems in drought-prone areas, combined with 

specialization in high cost crops, support prices, and the inadequacy of the credit 

system – all these factors unite to produce a clear recipe for disaster.  

 

Lack of agriculture extension and dissemination of knowledge about new varieties 

of crops from the government also left farmers solely dependent on private 

companies, which did nothing to solve their grievances. The increasing number of 

seed varieties released by the government, choice of hybrid varieties vulnerable to 

pest attack, and absence of seed certification added to the confusion between real 

and fake seeds.  

 

In a country where farmers are immensely dependent on monsoons, climate 

change emerges as an essential determinant that adversely affects crops and 

therefore contributes to negative net revenues which further add to the increased 

farmers’ indebtedness. In most states of India which used to be dominated by 

rainfed land, one can witness a gradual shift from the lost cost food crops to the 

cultivation of cash crops such as oilseeds and groundnuts hampering the food 

supply chain. With dry conditions and inadequate irrigation systems in some parts 

of these states, farmers have been pushed toward financial distress.  
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Most of the agriculture loans today come from the non-institutional sources thus 

leaving farmers with no respite from repayment of the heavy debts they had 

accumulated. Better central and state investment interventions are required to 

overcome the inadequate infrastructure facilities especially upgrading the 

transportation and the communication links to avoid further post harvest losses. 

Overloaded and lesser number of trucks, poor services when transporting from 

farm to depots for temporary storage are some of the concerns on the 

transportation side to be addressed. Thus, better accessibility of transportation 

facilities is crucial in avoiding immediate post harvest losses.  

 

It is very important to first understand the source of the problem. It was argued 

that post economic reforms more and more cultivated lands were used for non 

agricultural uses which might have suggested for hampering the food grain 

production. However the evidence suggests otherwise. Using the data sources and 

the various statistical methods mentioned in section 2.2, following is a 

comparative analysis on how area and production have changed over the last four 

decades. 

Testing between changes in production and area 

To determine a significant change in production and area between the two periods, 

the following formula for t value was used (see Appendix A). 

tcal           =          X 1 − X 2              ~ which follows N1 + N2 - 2 degrees of freedom. 

                          S
2/N1 + S

 /N2 

Where N1 and N2 (both equal to 21) are the number of observations for the two 

periods, X and S2 are the sample mean and sample variance respectively. The 

degrees of freedom refer to the number of independent observations in a set of 

data.     

 Mean 
Period 1 

(1970-71) 
to (1990-

91) 

Mean 
Period 2 

(1991-92) 
to (2011-

12) 

Standard 
Deviation 
Period 1 

(1970-71) 
to (1990-

91) 

Standard 
Deviation 
Period 2 

(1991-92) 
to (2011-

12) 

t value 

Production(mt) 131.291 205.5333*** 23.91146 23.18843 -10.21 

Area (mh) 125.9071 122.62*** 3.110109 2.543279 3.74 

TABLE 4: Mean, Standard deviation and t value of the two periods 

Note: *** represents 10% level of significance 
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In order to study the changes between area and production levels in the two 

periods, hypothesis testing using the t-value formula was conducted where the null 

hypothesis, H0, is to test whether average production was same in both the periods 

against the alternate, H1, that both average area and production differed.  

Referring to table 3, the average production of food grains in period 1 was 131.29 

million tonnes whereas it was 205.53 million tonnes in period 2. However, the 

average area in period 2 was less, i.e. 122.62 million hectares against the average 

area of 125.91 in period 1. The change between the two periods is thus significant 

at 10% level of significance for both area as well as production. That is, we can 

reject the hypothesis that the mean difference between the two food grain 

production levels as well as the area in the reference periods was same. Indeed the 

production has increased since 1991 and that is not dependent on area only but 

the various policy initiatives taken such as subsidies in power, water, upgrading 

the agricultural techniques by employing modern and sophisticated tools as well 

as creating awareness at a larger scale.  

Using Correlation analysis 

This particular statistical tool enables us to have an idea about the degree and 

direction of the relationship between the area and the production of food grains. 

Using the Pearson correlation coefficient formula (see Appendix A) denoted by r 

which takes a range of values between +1 to -1; the correlation coefficient (r1) 

between production of food grains and area for period 1 is 0.5504 whereas for 

period 2, the correlation coefficient (r2) between production of food grains and 

area is 0.5377 which suggest that for both periods, increase in area moderately 

affects the production of food grains to increase.  

The two graphs drawn below are for periods 1970-71 to 1990-91 and 1991-92 to 

2011-12. As we can clearly see that the points on the scatter diagrams reveal an 

upward trend rising from lower left hand corner and going upward to the upper 

right hand corner. Although the scatter plots generated portrays an upward trend, 

however, the two variables production and area depict a moderate degree of 

positive correlation. 

The scatter plots present a moderate degree of positive correlation  0.5504 for 

period 1 and 0.5377 for period 2) i.e. increase in area moderately affects the 

production of food grains to increase. The overall trend of food grain production is 

quite satisfactory as it presents an evidence of increasing tendency of production 

despite a constant trend for area. 
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FIGURE 13: Scatter diagram depicting a moderate degree of positive correlation 

between production and area for period 1 (1970-71 to 1990-91) 

 

FIGURE 14: Scatter diagram depicting a moderate degree of positive 

correlation between production and area for period 2 (1991-92 to 2011-12) 
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4.2.2 SURVEY ANALYSIS 

One should note that fluctuations in the production level is not solely dependent 

on the change in the available area but several other factors that have contributed 

to a fall in the all India supply of food grains. Following are the two major problems 

that contribute to maximum production losses: 

Price Volatility 

It becomes riskier for the farmers to make long term investment decisions as they 

cannot predict on the current year income to estimate what their income will be in 

the next year. Thus it becomes difficult for the farmers to decide which crops to 

grow as often they prefer growing crops that were profitable in the previous 

seasons of harvesting. As a result, many farmers decide to grow the same crop and 

consequently the price of that crop falls drastically. After some time when the 

produce starts to accumulate, farmers expect that the prices will rise and therefore 

continue to produce the same crop as switching to different crops becomes costly. 

However, due to massive production the markets are flooded with the same crop 

and farmers are not able to realize fair prices.  

Most agricultural good markets are characterized by a high degree of volatility. 

There are three reasons that might explain this situation. First, agricultural 

production varies from time to time due to natural and man-made calamities. 

Second, in the short run, the demand and supply elasticities are both relatively 

small with respect to price. In order to balance the disequilibrium situation after a 

supply shock, prices thus have to vary somewhat strongly if the stocks are too low. 

Third, since production of any crop takes time depending on various parameters 

such as monsoon, seed varieties, and timely information, the supply can only 

respond strongly to price changes once the production is completed.  

An example of this situation was witnessed in 2011 when colossal amounts of 

potatoes were sold at Rs. 2-3/Kg in most of the northern, western states. As per 

National Horticulture Board (NHB), Uttar Pradesh recorded the highest production 

of potatoes at 135.76 lakh tonnes followed by West Bengal at 133.91 lakh tonnes. 

Following a bumper crop season in 2010-11, farmers as well as traders anticipated 

a huge demand from the export markets of CIS and China and therefore held 

massive stocks of potatoes in cold storages which spiraled into a financial crisis.  

Three major reasons led to a drastic fall in the potato prices. First, the country had 

a bumper production with an estimated crop size of over 35-36 million tonnes. 

Second, the export orders did not meet even the minimum target. Third, the 

consumption of potatoes lagged by 10% compared to the previous year, owing to 

the availability of green vegetables. Farmers in Gujarat lost a significant amount of 

their produce due to the influx from states of Uttar Pradesh, Punjab and Haryana. 

The potatoes from these states were sold in Gujarat at Rs. 2-3/Kg leaving farmers 
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in distress as for one kg of potato they had to pay a rupee to a cold storage owner 

and equal amount for the freight charges, brokerage and labour charges which cost 

them more than Rs 4. 

In Kapriwas, Rajasthan, farmers complained that the Minimum Support Price 

(MSP) was set too low and that the government is mockery of the farmer’s plight. 

Different households have different stories to offer but one common problem that 

surfaced was the unfair practices on part of the commission agents. A farmer from 

Ghurai, Uttar Pradesh revealed that during bumper harvests, the commission 

agents do not provide a good price for the produce and often have to return home 

with large stocks that get spoiled easily. Some of the farmers revealed that they 

[refer selling their produce to the private traders instead of benefiting from the 

various government schemes.    

Misuse of Credit 

In 1969, after the nationalization of commercial banks, expansion of branches 

were undertaken on a large scale with a view to create a well-built institutional 

base in the rural sections therefore promoting agricultural credit extension 

through the extensive network of Rural Financial Institutions. However, the gap of 

accessibility to financial credit has been increasing and thus needs to be addressed 

urgently. It has been observed that most of the farmers are dependent on the 

income from the sale of crops in the previous season. Thus the option of saving is 

limited. Providing credit subsidies is not a long term solution as these subsidies 

will put a pressure on the government to induce borrowing which will 

consequently have a negative impact on nominal interest rates and inflation.  

According to Mishra27 (2006 b), in Maharashtra, the share of total credit utilization 

going toward agriculture declined from 20.2 to 11.2 % from 1991 to 2004. In 

Andhra Pradesh, the share of moneylenders and other sources of credit going to 

agriculture are much higher, reaching about 68 %. In both states, many of the 

families directly affected by suicide accessed local moneylenders for credit 

(Government of Andhra Pradesh 2004). A survey conducted by the Government of 

Andhra Pradesh27 revealed that 80% of financing was provided from non-

institutional sources (informal moneylenders). Also, sometimes farmers have to 

rely on commission agents for credit and are subject to various unfair practices.  

NABARD formulated a model scheme way back in 1999 in consultation with major 

banks for issue of Kisan Credit Cards to farmers based on their land holdings, 

provision of adequate and timely support for their cultivation needs including 

purchase of agricultural inputs such as seeds, fertilisers, pesticides, etc. and also 

draw cash for their production needs in a flexible and cost effective manner.  
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However, there have been many instances of the scheme being misused. In several 

districts of Bihar, farmers invented new innovative ways of minting money 

through the Kisan Credit Cards. Instead of using the cards issued by their regional 

banks, the farmers lend their cards to some other person at much higher interest 

rate. Despite several measures taken to block issuing of multiple KCC to the same 

farmer, instances have been recorded where farmers have three to four KCC for 

the same family. Once KCC is issued to a farmer, he can withdraw any number of 

times within the fixed credit limit. During 2009-10, a huge scam was unearthed 

revealing touts allegedly involved with several bank officials fraudulently 

withdrew Rs 57 lakh from the Hilsa branch of Allahabad bank using fake land 

possession certificates. 

In Ghurai, Uttar Pradesh, almost all the farmers interviewed possessed a KCC 

unlike the villagers of Dand Chattarpura, Rajasthan where very households availed 

the KCC scheme. What is most astonishing is that farmers report of the informal 

money lenders charging high interest rates.  

4.3 STORAGE 

The major objective of storing food is to ensure local food security. However, there 

is no point of having such food security when hundreds of tonnes of rice and wheat 

are rotting in godowns across the nation, the reason being there is simply no space. 

With inadequate storage capacities, the Food Corporation of India maintains its 

stocks of grains in outdoor depots. Most of the depots are open air and offer no 

protection from humidity, birds or pests. In many such depots one comes across 

the use of plastic tarps that don’t even fully cover the huge sacks of grains from 

unexpected rainstorm. Moreover there is no assistance for removing the rotting 

grains.  

4.3.1 DATA ANALYSIS 

The following table presents owned and hired storage (covered and cap) of FCI 

from 2007 to 2012. Looking at the trend of owned covered capacity, FCI has more 

or less maintained a constant trend of 129 lakh metric tonnes; however, the hired 

capacity has been rising at a rapid rate and has been double what the capacity was 

in 2007. This causes a serious concern on lack of any upgradation or construction 

of go-downs against the colossal amount of food stocks arriving every year.  

 

In various instances, gunny bags are being used to store food grains which do 

nothing to keep out the moisture or to keep out pests. The little modern storage 

facilities that FCI has are insufficient to hold the current stock of food grains. 

Traditional storage structures like Kanaja, Kacheri, Sanduka, earthen pots, etc., are 

not suitable for storing grains for very long periods. Thus lack of upgraded storage 
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facilities have not only led to rotting of grains but has also contributed to the low 

price of Indian rice at the international market.  

 

 
As on 31 

March 

Covered Storage Cap Storage  

Owned Hired Total Owned Hired Total Grand 

Total 

2007 129.41 93.42 222.83 22.92 6.32 29.24 252.07 

2008 129.48 87.13 216.61 22.06 0.27 22.33 238.94 

2009 129.67 101.24 230.91 21.73 0.15 21.88 252.79 

2010 129.69 128.90 258.59 25.08 4.69 29.77 288.36 

2011 129.91 154.59 284.50 26.16 5.44 31.60 316.10 

2012 130.03 172.13 302.16 26.37 7.51 33.88 336.04 

 
Source: FCI 

TABLE 5: FCI storage capacity (Covered and Cap) as on 31st March from 07-12 

 

The total storage capacity available in public, cooperative and private sector is 

about 108.75 million tonnes. The storage capacity available with FCI, CWC and 

SWC is 32.05 million tonnes, 10.07 million tonnes and 21.29 million tonnes 

respectively. Looking at the high production and colossal amounts of stocks 

procured the current storage capacity available in the country is not sufficient and 

as a result, a significant amount of food grain stocks are stored in Cover and Plinth 

(CAP) Storage. 

 

In June 2012, the stock of food grains in the central pool spiked to 82.4 million 

tonnes. However, the FCI owned (covered and cap) storage capacity remained a 

more or less constant ranging between 15.1 million tonnes and 15.6 million tonnes 

from 2006 to 2012. Even though the number of CWC warehouses is falling since 

2010, the owned storage capacity has significantly increased. On the other hand, 

SWC’s have performed well both in terms of increasing the number of warehouses 

as well as increasing the owned storage capacity. Below is a comparative analysis 

of the utilization of warehouses (owned & hired) by FCI, CWC and SWC for the 

period April 2012 and April 2013.  

 

In just one year the utilization of warehouses both owned and hired by FCI has 

fallen from 82% to 71%. This fall can be due to several reasons related to lack of 

upgradation, poor management practices etc. Also, the hired space has been 

increasing every year thus putting an obvious question in peoples’ minds whether 

it is cheaper to hire storage spaces or is it because there is lack of funds to upgrade 

the already existing go-downs. 
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                                  April 2013                                                          April 2012 

Source: DFPD, Ministry of Agriculture, GOI  

FIGURE 15: Utilization of FCI, CWC and SWC warehouses 
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CAP (Cover and Plinth) STORAGE 

As per FCI, CAP storage is a term given to storage of food grains in the open with 

adequate precautions such as rat and damp proof plinths, use of dunnage and 

covering of stacks with specially fabricated polythene covers etc. The stacks are 

covered with 250 micron LDPE sheets from the top and all four sides. Food grains 

such as wheat, maize, gram, paddy, and sorghum are generally stored in CAP 

(cover and plinth) storage for 6-12 month periods. FCI has 30.52 million tonnes 

(owned and hired) of storage capacity in over 1820 godowns all over India.   

The problem with CAP storage is that with inadequate storage capacities, the Food 

Corporation of India maintains its stocks of grains in outdoor depots. Most of the 

depots are open air and offer no protection from humidity, birds or pests. In many 

such depots one comes across the use of plastic tarps that don’t even fully cover 

the huge sacks of grains from unexpected rainstorm. Moreover there is no 

assistance for removing the rotting grains.  

Punjab has 12 million tonnes of storage capacity under the CAP storages out of the 

total food storage capacity of 23 million tonnes. However, very few protective 

measures are taken to protect the grain bags. Often during monsoons, due to lack 

of sheds, the jute bags easily fall prey to the harsh rains. In recent years Madhya 

Pradesh has performed surprisingly well in terms of producing wheat and has 

beaten Haryana, placing itself on the third spot after Uttar Pradesh and Punjab. 

With large amount of procurement taking place, there is no space available to stock 

the huge amount of grains.  

4.3.2. SURVEY ANALYSIS 

AGE OLD PRACTICES OF STORING GRAINS – A CRITICAL ANALYSIS           

In most of the households in Uttar Pradesh and Rajasthan, traditional practices of 

storing grains were witnessed. Most of the poor villagers did not have an access to 

proper storage facilities and stored their grains in plastic bags, jute bags, gunny 

bags or earthen pots. Some rich farmers were found to have metal drums and silos 

installed in their houses.  

It has often been debated whether traditional modes of storing grains are cost 
effective or not. From the survey conducted in villages of Rajasthan and Uttar 
Pradesh, the evidence highly favours losses in terms of storing grains in 
bags/sacks kept at one corner of the house. What one could observe is that most of 
the farmers were very conservative in their attitude towards a change. Some were 
unaware and others didn’t bother. Extreme poverty can be cited as one of the 
major determinants for farmers’ distress.  
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Most of the poor households in Kapriwas village, who are BPL, AAY card holders 
receive their entitlements in the form of gunny bags made of jute or hessian or 
Mesta fibres. Some complained the quality of bags was very poor and others were 
unaware of measures on how and where to store these bags/sacks. In Ghurai, Uttar 
Pradesh, some of the poor farmers had to resort to alternative storage methods as 
resources to construct storage structures were locally unavailable. Richer 
households kept their produce in tin drums, jute bags and plastic bags but 
complained of expensive insecticide, fertilizer applications required to protect the 
high – yielding grains which they have started producing. 

1. Storing grains in gunny bags/Sacks 

Storing grains in gunny bags/sacks made of jute, hemp or fibres commonly known 
as ‘Boree’ do provide certain advantages to households, however, the costs of 
storing in such a mode often outweighs the benefits realized. Following is a list of 
merits and demerits as witnessed in the villages of Rajasthan and Uttar Pradesh.  
According to Ramam29 (1989) bags are the versatile containers, which can be used 
for storing any type of commodities. They have low rate tare weight ratio and easy 
for handling. The grain kept in bags is well aerated. 

MERITS: 

(i) Labelling: Most of the houses were found to have labelled their bags to 
distinguish old arrivals from new ones. As a result, it helped them 
consume and sell accordingly. 

(ii) Mobility: These gunny bags can be easily moved around and no specific 
structure needs to be constructed. Therefore, households find it easier 
to carry grain bags from one place to another. 

DEMERITS: 

(i) Sacks are usually stored on grounds, in one corner of the house. Without 
any raised platform, the bags are easily attacked by insects and rodents.  

(ii) Sacks are placed one on top of the other and as a result, air cannot pass 
through. This further worsens the situation the temperature is too high 
or the moisture content is high. 

(iii) Since these bags are not waterproofed, placing on the ground during 
monsoons causes huge losses to the households. 

(iv) Some households were found to have used old bags for storing grains 
and other food items without taking any precautions to disinfect the 
bags.  

(v) Many of the villagers practiced keeping grains in an open area under the 
sun. As a result, dust creates a major roadblock in this type of grain 
storage. 
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FIGURE 16: A typical rural household in Dand Chattarpura, Baran District, 

Rajasthan, keeping their gunny bags inside the house at one corner with no raised 

platforms or proper stacking mechanism.  

2. Storing grains in Plastic Bags 

Some of the not so poorer households were found to have plastic bags for 
storing grains. When asked to one family in Uttar Pradesh, storing grains in 
plastic bags, replied that due to financial access, it is more economical to store 
in the plastic bags than in the boree. Following is a list of merits and demerits.  

MERITS: 

(i) If the plastic bags are sealed properly then they serve a very good 
purpose of storing grains as these are airtight and protects the grain 
from moisture and unexpected showers.  

(ii) One can easily remove the required grain from these bags without 
allowing any moisture or air enter into the bag and affect the remaining 
stored grain.  

DEMERITS: 

(i) Poorer households find it difficult to store grains in plastic bags as they 
state that it is too expensive for them to afford. 

(ii) Sometimes the resources are not available and at times of crisis, the 
plastic bags that they buy are of low quality and are hard to replace. 

3. Storing grains in metal drums and bins 

Usually the richer farmers and households have the advantage of storing 
grains, pulses and seeds in metal drums and bins. With better access to 
knowledge and financial viability, these families found no major problems of 
storing their produce in such bins and thus confirm its economic feasibility 
during all times of unexpected shocks.  

A native of Uttar Pradesh, this farmer remarks that metal bins serve an 
excellent purpose of storing grains. As these bins are constructed using smooth 
metal and are cylindrical in shape with a flat top and bottom, grains are 
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protected in this airtight bin against rodents, insects, moisture and rain. There 
is also a removable metal lid that can be easily used for taking out the required 
grain and no platform is required to place these bins. However, he also warns 
that metal bins need to be protected against the direct sun so that the bin 
doesn’t get too heated. Also, sometimes families store new grains on top of the 
old stored grain and forget to disinfect the bin once it has been completely 
emptied.  

VILLAGE PROFILES  

  

Village  Dand Chattarpura 

District Baran 

State Rajasthan 

Population 1500 

Own/Rented Land  Maximum farmed on leased lands and paid rent in the 

form of wheat 

Land used for farming 1 to 3 hectares 

KCC Owned by those farmers who own their land  

Type of storage Gunny bags, jute bags, steel drums 

Storage area In open/at one corner of the house 

Selling produce Preferably to private traders  

 

 

 

  

Village  Kapriwas 

District Nagaur 

State Rajasthan 

Population 1500 

Own/Rented Land  Maximum farmed on their own land 

Land used for farming 2 to 5 hectares 

KCC Majority of the households own KCC’s 

Type of storage Gunny bags, plastic bags 

Storage area In open/at one corner of the house 

Selling produce Preferably to private 
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Village  Ghurai 

District Mainpuri 

State Uttar Pradesh 

Population 600 

Own/Rented Land  Maximum farmed on their own land 

Land used for farming 8 acres (40 Bigha) 

KCC Majority of the households own KCC’s 

Type of storage Tin drums, jute bags, plastic bags 

Storage area In open/at one corner of the house 

Selling produce Preferably to private 
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5 

Recommendations 

 

The implementation of various Crop Development Schemes such as National Food 
Security Mission (NFSM), Rashtriya Krishi Vikas Yojana (RKVY), Integrated Cereals 
Development Programme (ICDP) for Rice/Wheat/Coarse Cereals and Sustainable 
Development of Sugarcane Based Cropping Systems Areas (SUBACS) under Macro 
Management of Agriculture (MMA) among many have accelerated the increase in 
the production of food grains as well as production of other crops. The total food 
grains touched 259.32 million tonnes in 2011-12. Looking at the storage side, 
schemes like National Policy on Handling, Storage and Transportation of Food grains, 

PEG scheme, Negotiable Warehouse Receipt (NWR) System, among many have solved 

the insufficient storage capacity. However, based on several studies and surveys, the 
following are some measures that the government should focus in order to control 
any shock that might occur in the near future. 

5.1 Addressing price volatility 

RECOMMENDATION 
To strengthen the communication link, a mobile based technology must be 

developed on the already existing systems in the world that have not only 

contributed in providing better information on global and local markets but 

improved transparency that has reduced the magnitude of panic driven price 

surges. 

REASON 
Better information about price movements in the domestic economy is essential to 

identify how global price changes will affect the domestic markets in the 

developing countries. Early warning systems thus could play a major role to 

monitor food prices. 

PROCEDURE 
Instead of spending crores of rupees on developing a new technology, the Ministry 

of Agriculture along with the assistance of private players should focus on creating 

a viable system based on the following initiatives that have successfully 

transitioned into enhancing food security by encouraging monitoring, reporting 

and sharing of improved data across the global markets. 

 Famine Early Warning Systems Network (FEWS NET) was created in 1985 

by the US Agency for International Development (USAID) after devastating 

famines were witnessed in Africa. Successful efforts on part of the 

organization has not only improved data reliability, timeliness and 

frequency but also enhanced policy coordination in times of unforeseen 
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shocks in many African states as well as in Haiti, Afghanistan and some 

Central American countries. 

 FAO Global Information and Early Warning System (GIEWS) provide timely 

and reliable information so that appropriate actions can be taken both by 

the governments and the private sector to plan ahead.  

 Vulnerability Analysis and Mapping (VAM) is an internal structure within 

the WFP headquarters in Rome, helps to provide temporary and long term 

assistance to identify, understand, and address the issues of food 

insecurity and vulnerability in the partner countries.  

 Agricultural Market Information System (AMIS), a G-20 initiative to 

enhance food market transparency in four important grains namely wheat, 

maize, rice and soybeans. The Global Food Market Information Group of 

the system has played a significant role in not only acting as a mechanism 

for global early warnings but providing reliable data on production, 

consumption, current and estimated stocks as well as increasing market 

transparency.  

Foreign Direct Investment could also play an important role if implemented with 

efficient bureaucracy.   

IMPACT 
If such a system is implemented then it will help the farmers make timely decisions 

on planting, seed selection, hybrid crop varieties, and expected behaviour of other 

farmers, weather forecasts and the demand-supply requirements of the state. 

Farmers would thus be able to decide when and where to sell their crops as well as 

which crops could be the most profitable and have the least volatile prices. 

5.2 Addressing the misuse of credit 

RECOMMENDATION 
The need of the hour is not to introduce a new credit scheme but to improve the 

existing KCC scheme in which huge amounts of investments have been made. 

REASON 
Under the current scheme, the farmers are free to approach any input merchant 

and meet his requirements. However, there is no facility to check the authenticity 

of the merchant as well as the bill produced by the farmers. If the banks want to 

monitor the spending made by a farmer then the KCC’s must be converted into a 

smart card or even a debit card. If such a method is effectively adopted by all the 

banks associated with KCC scheme then it would help them to track the credit 

history of the farmers more efficiently. 

PROCEDURE 

NABARD which is the nodal body that initiated the KCC scheme can design a 
procedure to improve the usage of KCC in regional banks operating the KCC 
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scheme on the existing strategy devised by the ING Vysya Bank or tie in with banks 
that have already implemented this mechanism. 

In Bangalore, ING Vysya Bank launched an ATM card exclusively for farmers that 
are linked to their KCC account. To avail this card, first, farmers need to acquire a 
KCC limit with their bank and get their loan sanctioned. Then they can then use 
their issued ATM cards to withdraw funds according to their requirements through 
the various ATM’s. According to the bank, the card was successfully launched in 
Chandigarh in 2012 and has since been able to monitor this innovative method 
efficiently.  

5.3 Addressing CAP Storage 

RECOMMENDATION 
For storing grain in bulk, CAP storage method needs to be replaced with the silo 

bags.  

REASON 
The technology for creating silo bags was first introduced in Argentina and has 

successfully been implemented in countries like USA, Canada, Brazil, Australia, 

Middle East, and some African countries. The best part of adopting this method is 

the low cost of acquiring. The basic principle is to keep the grain in a modified 

atmosphere, low in oxygen and with a high concentration of carbon dioxide. Once 

filled, the bag is sealed and there is no need of any fumigation. 

PROCEDURE 
The GOI must study the cost benefit analysis of silo bags and thus involve private 

participation or include the PPP model for introducing this effective way of storing 

and managing grains. Among many, one company named, the Panama Group has 

already initiated with this technology and has successfully demonstrated the 

benefits of adopting such a method of storing grains in India.  

If replacing CAP storages is not viable given certain restrictions then sheds need to 

be constructed and stacking mechanisms must be followed to protect the grain 

bags from moisture. 

5.4 Addressing problems related to bags/sacks  

RECOMMENDATION 
A proper awareness programme needs to be implemented and designed in such a 

way so that it can reach even the remote areas suffering from traditional practices 

of storing grains. 

REASON 

To initiate large scale projects i.e. building/upgrading the current storage capacity, 

creating awareness regarding spoilage and other issues at the micro level 

(production level) is a necessary condition for realizing benefits at later stages. 
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PROCEDURE 
Officials in FCI, CWC and other private players can be entrusted with the 

responsibility of creating awareness as well as providing formal training in various 

methods of storage. In addition, the government should design a scheme where 

local resources can be made available to farmers to construct the required 

platform and other bins/vessels required for storing the produce.  

The awareness program should include the following points. 

 To construct a raised platform. Farmers can use wood or cement to construct 
the platform or even plastic sheets will suffice. No sack/bag should be kept on 
the ground. Although this does not help much against attacks from rodents; 
however, by keeping the bags on a raised platform, rat cages, poison can be 
used around the stored gunny bags. Moreover, by keeping bags away from the 
ground, the sacks will not absorb moisture from the ground.   

 In case the bags/sacks are used to store grains or other harvested produce 
after the initial stored grain has been consumed, then the bags must be 
cleaned thoroughly with proper disinfectants and should be shaken properly 
to get rid of any dust particle.  

 Stacking mechanism needs to be practiced so as to allow air to pass through 
the stacks of sacks stored. The proper way of stacking will enable the farmers 
to protect their grain from moisture as well as erratic temperatures.  

 During monsoons, these gunny bags easily become wet and farmers are unable 
to protect their grain. As a result, waterproofing with sheets need to be 
practiced.  Also, the stacks of sacks should not be kept against the walls to 
protect the gunny bags from dampness.  
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6 

Conclusion 

 

According to the Global Food Waste Not Want Not36 report (2013), every year due 

to the lack of necessary storage capacity and other infrastructure facilities, India 

wastes 21 million tonnes of wheat which is equivalent to the entire production of 

Australia. It is not worthwhile to concentrate on more and more production, when 

the conditions for storage are woefully inadequate. This will only lead to more and 

more wastage of economic resources and creating demand for the same. On the 

other hand, if the storage facilities are made efficient without a corresponding 

upliftment on the production side, the low-quality food grains produced as a result 

may be stored indefinitely without being marketed, leading to excess supply of the 

same. 
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7 

Future Work 

 

The following is a list of areas for future research work.  

1. To conduct a detailed study on how food grain is being stored in other 

countries and how we can implement those technologies. 

2. To meet officials from Food Corporation of India to discuss on the various 

issues related to storage losses and the necessary measures undertaken by 

the organization to minimise wastage. 

3. To visit FCI, CWC CAP storage areas and record the conditions of such a 

place on various parameters such as storing, transporting, excess stock, 

damages due to rainfall, humidity, pests etc. 

4. To conduct a regression analysis using post harvest losses as the dependent 

variable, by accessing data by conducting a survey in villages.  
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                                                 Appendix A 

                                             Mentor Meetings  
                                                           Meeting No. 1 

Date: May 23rd, 2013 

Time: 5:00 PM 

Duration of Discussion: 30 minutes 

Discussions:  

1. Acquired a preliminary understanding and the scope of the project. 

2. Discussed how to proceed on the assigned topic. 

3. To understand all issues related to the management of production and 

storage of food grains in the Indian context. 

Action Items before next discussion 

1. To provide a brief write-up containing an exhaustive list of all the 

production and storage issues to present my understanding of the topic 

assigned. 

2. To meet in person with the mentor on Saturday, 25th May, 2013 to further 

discuss on the progress of the project. 

Meeting No. 2 

Date: May 28th, 2013 

Time: 11:30 AM 

Duration of Discussion: 2 hours 

Discussions:  

1. Had an in-depth discussion on what research is all about. 

2. How to form a relationship between the issues of storage and production 

using dependent-independent variable model. 

3. Using appropriate reasoning to decide what issues to include and what to 

exclude. 
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Action Items before next discussion 

1. To provide a write-up covering all the links leading to production and 

storage as well as a direct relationship between the two. 

2. To come with two-three research questions based on the issues related to 

production and storage of food grains identified last week. 

3. To meet in person with the mentor after 5th June to further discuss the 

progress of the project. 

Meeting No. 3 

Date: June 28th, 2013 

Time: 2:30 PM 

Duration of Discussion: 2 hours 

Discussions:  

1. Discussed the progress of the project.  
 

2. Discussed why storage is an important issue taking into consideration food 
security, the problem of farmer’s livelihood in case of excess stocks, 
agricultural practices adopted over the decades and the situation of any 
natural calamity along with the minimum support price (MSP).  
 

3. Discussed the traditional way of storing grains.  
 

 State specific traditional methods adopted.  
 Efficiency and management of such structures – costs v/s benefits  
 To identify who is storing the grain – farmer or trader or both  
 To question whether the grain stored is temporary to be sold later or for 

own consumption.  
 How much land is available for cultivation – own or leased?  
  Whether abandoning the age old practices are viable or not?  

 
4. To look into the loopholes of the already suggested and accepted 

recommendations made so far.  
 
Action Items before next discussion  

1. To make the necessary changes in the midterm report.  
 
 Explanation of trends in area and production since 1970 onwards to 

be included in the introduction.  
 Making a flow chart forming a link between production and storage 

in the introduction section. 



    
 

  
 
Copyright © 2013 Rakshak Foundation. All Rights Reserved.                   Page | 47 
  
 

 Analysis of production-storage capacity-procurement-off take to be 
included in the introduction (all India level as well as state wise) and 
commenting on the status.  

 Growth rate of production v/s storage over the years – gap analysis. 
 Data analysis on storage capacity and issues faced.  
 To study the traditional v/s modern methods of storage and the 

viability in terms of costs, benefits, and future scope  
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Appendix B 

 

Statistical Methods: 

1.  Difference between Two Samples Means X 1 and X 2  

As per the data taken, we have two samples of size N1 and N2, giving means of X 1 

and X 2, and we test statistically whether these two samples could reasonably have 

come from the same population or, whether they could have come from two 

assumed populations with equal means µ1 and µ2 and with the same variance 
n 

this case the hypothesis tested are: 

Ho: µ1 = µ2 

HA: µ1 ≠  µ2 

i.e., the null hypothesis that the true means of the two populations from which the 

samples have been drawn are equal against the alternative hypothesis that they 

are not.  

The test statistic to be used is given by the formula: 

                                           Zcal          =                        X 1 − X 2 


2/N1 + 

 /N2 

However, when either n1 or n2 or both are less than or equal to 30, we use the t-

test. Here n1 = 21 and n2 = 21. Moreover, when  and  are unknown then their 

estimates are based on the samples used where  

S12 = variance for period 1 

S22 = variance for period 2 

Hence the following t-test is to be used: 

tcal           =           X 1 − X 2              ~ which follows n1 + n2 - 2 degrees of freedom. 

                          S
2/N1 + S

 /N2  
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2. Correlation Analysis 

According to L.R. Connor, “If two or more quantities vary in sympathy so that 

movements in one tend to be accompanied by corresponding movements in other(s) 

then they are said to be correlated.”  Thus, if there is a correlation between two 

variables, it may be due to any of the following situations:  

(a) One of the variable may be affecting the other 

(b) The two variables may act upon each other 

(c) The two variables may be acted upon by the outside influences 

(d) A high value of the correlation coefficient may be obtained due to pure 

chance 

3. Scatter diagram 

In order to have some idea about the extent of association between variables X and 

Y, each pair (Xi, Yi) ∀ i = 1, 2, .... , n is then plotted on a graph which generates what 

is called a scatter diagram.  

(a) If the points cluster along a straight line, the association between variables 

is linear 

(b) If the points cluster along a curve, the corresponding association is non-

linear or curvilinear. 

(c) If the points neither along a straight line nor along a curve, there is absence 

of any association between the variables.  
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TABLE B.1: ALL-INDIA AREA, PRODUCTION AND YIELD OF FOOD GRAINS 

YEAR AREA 
(Million Hectares) 

PRODUCTION 
(Million tonnes) 

YIELD 
(Kg/Hectare) 

1950-51 97.32 50.82 522 
1951-52 96.96 51.99 536 
1952-53 102.09 59.20 580 
1953-54 109.07 69.82 640 
1954-55 107.86 68.03 631 
1955-56 110.56 66.85 605 
1956-57 111.14 69.86 629 
1957-58 109.48 64.31 587 
1958-59 114.76 77.14 672 
1959-60 115.82 76.67 662 
1960-61 115.58 82.02 710 
1961-62 117.23 82.71 706 
1962-63 117.84 80.15 680 
1963-64 117.42 80.64 687 
1964-65 118.11 89.36 757 
1965-66 115.10 72.35 629 
1966-67 115.30 74.23 644 
1967-68 121.42 95.05 783 
1968-69 120.43 94.01 781 
1969-70 123.57 99.50 805 
1970-71 124.32 108.42 872 
1971-72 122.62 105.17 858 
1972-73 119.28 97.03 813 
1973-74 126.54 104.67 827 
1974-75 121.08 99.83 824 
1975-76 128.18 121.03 944 
1976-77 124.36 111.17 894 
1977-78 127.52 126.41 991 
1978-79 129.01 131.90 1022 
1979-80 125.21 109.70 876 
1980-81 126.67 129.59 1023 
1981-82 129.14 133.30 1032 
1982-83 125.10 129.52 1035 
1983-84 131.16 152.37 1162 
1984-85 126.67 145.54 1149 
1985-86 128.02 150.44 1175 
1986-87 127.20 143.32 1128 
1987-88 119.69 140.35 1173 
1988-89 127.67 169.92 1331 
1989-90 126.77 171.04 1349 
1990-91 127.84 176.39 1380 
1991-92 121.87 168.38 1382 
1992-93 123.15 179.48 1457 
1993-94 122.75 184.26 1501 
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1994-95 123.86 191.50 1546 
1995-96 121.01 180.42 1491 
1996-97 123.58 199.34 1614 
1997-98 124.07 192.26 1552 
1998-99 125.17 203.61 1627 
1999-00 123.10 209.80 1704 
2000-01 121.05 196.81 1626 
2001-02 122.78 212.85 1734 
2002-03 113.86 174.77 1535 
2003-04 123.45 213.19 1727 
2004-05 120.08 198.36 1652 
2005-06 121.60 208.60 1715 
2006-07 123.71 217.28 1756 
2007-08 124.07 230.78 1860 
2008-09 122.83 234.47 1909 
2009-10 121.33 218.11 1798 
2010-11 126.67 244.49 1930 
2011-12 125.03 257.44 2059 

Source: DAC, Ministry of Agriculture, GOI 

TABLE B.2: PERFORMANCE HIGHLIGHTS  

S.NO PARAMETER 2007-
08 

2008-
09 

2009-
10 

2010-
11 

2011-
12 

1 Capacity (LMT) 98.78 105.25 105.98 102.47 100.85 
2 Owned/Constructed 

Capacity (LMT) 
67.63 67.60 68.45 69.85 71.81 

3 Capacity Utilization (%) 73 82 85 88 91 
4 Utilization by Food grains 

(LMT) 
27.65 36.50 43.88 48.72 52.16 

5 Utilization by Food grains 
(% of total utilization) 

38 45 48 54 57 

Source: 55th Annual Report of Central Warehousing Corporation (2011-12) 
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 TABLE B.3 

 

Source: Food grain bulletin, April, 2013. DFPD, GOI 
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TABLE B.4: The allotment/lifting of wheat and rice under TPDS (BPL, APL & 
AAY) during last five years 

(Figs. in Million Tonnes)/Provisional 
Year                                                  Wheat                                                      Rice 

                                         Allotment               Lifting               Allotment                Lifting 

2006-07                              14.4                       10.1                      43.3                       15.9 
2007-08                               11.9                      10.6                      27.3                       17.5 

2008-09                               14.4                         9.7                      23.7                       16.0 
2009-10                               21.3                      13.9                      24.1                        15.8 

2010-11                               22.2                      17.3                      28.4                        18.8 

2011-12                               26.0                      18.8                      32.3                        22.6 
(Figs. off take excludes stocks issued under decentralized procurement scheme) 
 
TABLE B.5: MAJOR FOOD GRAIN PRODUCING STATES 
 

 

Source: DES, GOI 
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“The highest measure of democracy is neither the 

‘extent of freedom’ nor the ‘extent of equality’ but 

rather the highest measure of participation.” 
- A.D. Benoist 

 

 

Rakshak Foundation creates awareness domestically and internationally 
about the rights and responsibilities of citizens towards the society and 
state. Rakshak engages in and supports social and scientific research on 
public policy and social issues. 
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Contact: 

Email: secretary@rakshakfoundation.org 
Website: www.rakshakfoundation.org 

 
 

Disclaimer: This report is an outcome of a student project and the content of this report represents the views of its author. 

Neither the report nor any of its parts represent the views of Rakshak Foundation and/or any of its affiliates and officials in 

any capacity whatsoever. The figures and facts used in the report are only suggestive and cannot be used to initiate any legal 

proceedings against any person or organization. However, the author shall be extremely grateful to acknowledge any 

inaccuracies in the report brought to author’s notice.  

Please email your suggestions or concerns to:  hr@rakshakfoundation.org] 
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