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Abstract 
In this paper, we develop a simple model to show that consumption of PDS food grains is 
significantly different between rich and poor households in states where the PDS 
functions relatively well; in states where the PDS is non-functional, the difference is not 
significant. Using household-level data from three recent thick rounds of the consumption 
expenditure survey (2004-2005, 2009-2010 and 2011-2012), we find evidence in support 
of the predictions from the model. This suggests that one way to make the PDS functional 
is to make it more accessible to poor and underprivileged households. 
Keywords: public distribution system; India; development policy; food security 
JEL Codes: O2; I38 

 

I. Introduction 
In India, the Public Distribution System (PDS) started in a nebulous state during the Second 

World War. Its purpose was to make essential food items available to residents of selected urban 

centres at a time of acute war time shortage. After independence of the country in 1947, the 

ambit of the programme was expanded, with a special push in the mid-1960s (Swaminathan, 

2001).This is hardly surprising given that the mid-1960s was, once again, a time of bad harvests, 
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shooting food prices, and political turmoil. Himanshu and Sen (2013) point out that the stated 

purpose of the PDS has been to ensure availability of food at affordable price at times of distress 

and to enhance nutritional intake more generally.1 

 

The operation of the PDS depends on the interplay of policies at the central and state levels. The 

central government procures certain food items, for instance rice and wheat, from farmers 

through the Food Corporation of India (FCI) and holds them in FCI storage facilities. Depending 

on some pre-determined number of beneficiaries covered by various welfare schemes and past 

utilisation of PDS food grains, food grains are then allocated to the states. The state 

governments, in turn, are free to modify the central allocation by including more items for 

distribution, by augmenting the quantity of an item, or by changing the issue price to be paid by 

beneficiaries.  

 

The scale of operation and reach of the PDS has expanded over the years. In 2011-2012 about 

45.6% of the Indian population – which translates to 552 million people – purchased some PDS 

rice or wheat; in 1993-1994, the corresponding proportion was only 24.1%. Average 

consumption of grains (rice and wheat) increased from 4.58 kilograms per household per month 

in 1993-1994 to 9.56 kilograms per household per month in 2011-2012. While rice and wheat 

remain the mainstay of the PDS, other cereals, kerosene, sugar and other food items are also 

distributed.  

 

However, the PDS has always had its detractors, who have emphasised the problem of corruption 

and leakage. A common measure of corruption in the system is called “diversion”, which is the 
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proportion of food grains collected by states from the central pool that does not reach the 

intended beneficiaries. In 2004-2005, diversion of rice and wheat was about 54% of the amount 

released by the central government (Khera, 2011b). Surely, a part of the diversion could be due 

to spoilage, losses during transportation and other incidental losses. But corruption appears to 

have been a major flaw bleeding the system. In terms of temporal evolution, diversion has 

declined over the recent past: from 54% in 2004-05, it came down to 41.7% in 2011-2012 (Dreze 

and Khera, 2015). However, if more than two fifth of the food grains sent for the PDS gets 

stolen, the system can hardly be considered to be functioning well. 

 

Critics of the PDS have used the fact of “diversion” to call for a radical change in the very 

mechanism of delivering food. For example, Kotwal et al. (2011) have advocated for dismantling 

of State procurement, transportation and distribution of food to the poor. Instead, they argue that 

the poor could be given cash entitlements (through biometric cards) to be redeemed with the 

purchase of food from a shop at market price. Since the shop owner gets the same amount of 

money whether she sells the grain to a PDS beneficiary or a non-beneficiary, there will be no 

incentive for diversion (assuming no extra transaction cost for PDS sale).  

 

Although diversion figures are high and per household PDS consumption is low at the all-India 

level, the conditions are not uniformly dismal; there is a wide variation across states. Among the 

major states, Gujarat, Haryana, Punjab, and West Bengal had PDS consumption below the 

national average in 2011-2012. On the other side, states like Andhra Pradesh, Himachal Pradesh, 

and Tamil Nadu reported PDS consumption of rice and wheat much above the national average 

in 2011-2012. In fact, the division between states with well-functioning and poorly functioning 
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PDS has been relatively stable for the past several decades (we call the former “functioning 

states” and the latter “non-functioning states”). Many researchers have emphasised this 

distinction between states (see, for instance, Khera, 2011b; Dreze and Khera, 2013; and Rahman, 

2014, among others).2 There have also been attempts to understand the determinants of well-

functioning PDS systems through detailed field studies (Khera, 2011c; Chatterjee, 2014). 

 

In this paper we take a different route: we use variation among rural areas across states and over 

time to understand factors that make the PDS relatively well-functioning. Our key hypothesis is 

that the degree of access to the PDS for socially and economically marginalised households is an 

important determinant of the health of the PDS. We develop a simple model to show that in 

states where the PDS functions well, there is a significant difference in the consumption of PDS 

food grains between privileged and under-privileged households while in states where it 

functions poorly, there is no significant difference. As behaviour of the marginalised in different 

states is similar it can be concluded that if non-functioning states had guaranteed them access to 

PDS, they would have accessed it and the PDS would have functioned well. Thus, absence of a 

well-functioning PDS is an indication of the lack of access of the marginalised to the PDS. 

 

We test the hypothesis regarding differential PDS consumption between privileged and 

marginalised households in functioning and non-functioning states using household-level data 

from the three recent most “thick” rounds of the Consumption Expenditure Survey (CES) 

conducted by the National Sample Survey Organisation (NSSO): 61st round (2004-2005), 66th 

round (2009-2010) and 68th round (2011-2012). We take account of marginalisation along 

important economic and social dimensions: wealth (measured by quantity of operated land), 
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class (measured by broad occupational categories), caste, religion, formal education, and gender. 

Our results show that in states where the PDS is functioning well, households at the bottom of 

social and economic hierarchies get higher amounts of food from the PDS compared to those 

higher up in the hierarchies. In stark contrast, non-functioning states do not show this egalitarian 

trend of PDS consumption. This key result of the paper highlights the role of socio-economic 

hierarchies in the functioning of the PDS in India. In doing so, it also connects to an existing 

literature that has analysed the effect of pre-existing hierarchies in the context of education, and 

healthcare (Desai and Kulkarni, 2008; Mukherjee, Haddad and Narayana, 2011). 

 

While this paper is similar in spirit to Khera (2011a), we extend the analysis in three key 

respects. First, we estimate a more flexible specification of the consumption of PDS food grains 

(rice and wheat taken together) by using the price of PDS food grains and the price of open 

market food grains as separate regressors, instead of using their difference as a regressor, as 

specified by Khera (2011a).3 We control for other social and economic characteristics of 

households such as schooling of household head, amount of land operated, occupation, caste, 

religion and so forth. We replicate and strengthen the key insight of Khera (2011a) regarding the 

response of PDS purchase to price changes by showing that PDS purchase does not increase 

monotonically with open market price (after controlling for PDS price and other household level 

determinants). Our results show that PDS purchase is an inverted-U function of open market 

price, so that at high values of open market price (holding PDS price constant), PDS 

consumption falls. This evidence rejects the hypothesis that consumption of PDS food is 

completely demand determined. Thus, we are left with the other possibility that purchase from 
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PDS is constrained from the supply-side (because of diversion). Hence, access to the PDS 

becomes salient.  

 

Second, we explicitly take account of the fact that a substantial proportion of households report 

zero PDS consumption. This is not only true for our sample (as explained below) but also in 

Khera (2011a: Table 2b). The implication of this is that a linear regression model estimated by 

ordinary least squares, as used by Khera (2011a), will provide biased and inconsistent parameter 

estimates. A better alternative is to use a Tobit (type-I) model, as we do in this paper.  

Third, we move beyond the analysis in Khera (2011a) by positing that access to the PDS is 

influenced by the structure of privileges entrenched in society. This leads us to explore the effect 

of social and economic hierarchies (wealth, occupation, caste, religion and gender) on PDS 

purchase. Results from our empirical analyses confirm our intuition: in well-functioning states, 

those at the bottom rungs of the ladder have greater access to PDS. Thus, this paper extends 

Khera’s (2011a) analysis by using interstate variation to tease out some important determinants 

of a well-functioning PDS. A simple but powerful conclusion emerges from our study: one of the 

important requirements of a functional PDS has to do with the easing of supply-side constraints 

on marginalised sections of society.4 

 

The rest of the paper is organised as follows. Section II develops a simple economic model of 

consumer behaviour that helps us understand the key issues involved in thinking about the 

functioning of PDS. Section III introduces the data and the econometric strategy that is used to 

test the implications of the model developed in the previous section. Section IV presents and 
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discusses the results. The final section concludes the paper by noting some caveats and pointing 

towards possible future directions of work. 

II. A Simple Model 
Let 𝑋 and 𝑌 stand for PDS and open-market food grain, and (𝑥,𝑦) represent a consumption 

bundle having 𝑥 units of 𝑋 and 𝑦 units of 𝑌, with 𝑥 ≥ 0,𝑦 ≥ 0. The preference structure of 

households over all possible consumption bundles of PDS and open-market food grains (in the 

non-negative orthant) has two elements: (a) they desire to reach a minimum amount of food 

grain consumption, 𝑐, and (b) they like open market to PDS food grains in a lexicographic sense. 

The minimum consumption, 𝑐, can be thought of as an average level of food that is required to 

satisfy hunger. It can also be understood as an average nutritional norm, akin to the “required 

daily allowance” of calories that is thought to be necessary by the Indian Council of Medical 

Research (ICMR) to lead a healthy working life. Thus, while households would not perish if they 

consumed less than 𝑐 units of food grains, their welfare would fall sharply. The lexicographic 

preference structure captures the fact that households like open market to PDS food grains, 

possibly because the latter is of significantly lower quality. Combining these two elements give 

us a precise definition of the preference structure of households as   

Assumption 1. (𝑥1,𝑦1) ≳ (𝑥2,𝑦2) if  

1. 𝑥1 + 𝑦1 ≥ 𝑐 and 𝑥2 + 𝑦2 ≥ 𝑐 and [𝑦1 ≥ 𝑦2 𝑜𝑟  (𝑦1 = 𝑦2  𝑎𝑛𝑑  𝑥1 ≥ 𝑥2)]; or 

2. 𝑥1 + 𝑦1 ≥ 𝑐 and 𝑥2 + 𝑦2 < 𝑐; or 

3. 𝑥1 + 𝑦1 < 𝑐 and 𝑥2 + 𝑦2 < 𝑐 and [(𝑥1 + 𝑦1 ≥ 𝑥2 + 𝑦2) or (𝑥1 + 𝑦1 = 𝑥2 + 𝑦2 and 𝑦1 ≥

𝑦2)] 
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It is easy to show that the preference defined by Assumption 1 is transitive, reflexive and 

complete. But the lexicographic element renders the preference discontinuous. Nonetheless, we 

can derive optimal choice bundles keeping in mind the fact that households face two constraints 

while making their choice: (a) their income, 𝑀, with prices given by 𝑝𝑥  and 𝑝𝑦 (𝑝𝑥 < 𝑝𝑦) and (b) 

the quota for PDS food grains, 𝑞, set by the government, with 𝑞 < 𝑐.  

Proposition 1. Let 𝑀 represent the income of any household with preference structure given by 

Assumption 1, and let 𝑥∗ and 𝑦∗ represent optimal choice of PDS and open market food grains. 

Then we will have the following cases:  

1. For all households with 𝑀 ≥ 𝑝𝑦𝑐 the optimal consumption will be 𝑥∗ = 0 and 𝑦∗ =

𝑀/𝑝𝑦. 

2. For all households with 𝑝𝑥𝑞 ≤ 𝑀 < 𝑝𝑦𝑐 the optimal consumption bundle will have non-

zero amounts of both PDS and open market food grains. There are two sub-cases to 

consider. 

a. For all families with 𝑝𝑥𝑞 + 𝑝𝑦(𝑐 − 𝑞) ≤ 𝑀 < 𝑝𝑦𝑐 the optimal choice has 

𝑥∗ = (𝑝𝑦𝑐 − 𝑀)/(𝑝𝑦 − 𝑝𝑥) and 𝑦∗ = (𝑀− 𝑝𝑥𝑐)/(𝑝𝑦 − 𝑝𝑥); 

b. For all families with 𝑝𝑥𝑞 ≤ 𝑀 < 𝑝𝑥𝑞 + 𝑝𝑦(𝑐 − 𝑞) the optimal choice has 𝑥∗ = 𝑞 

and 𝑦∗ = (𝑀 − 𝑝𝑥𝑞)/𝑝𝑦; 

3. For all households with 𝑀 < 𝑝𝑥𝑞 the optimal consumption bundle will have 𝑥∗ = 𝑀/𝑝𝑥 

and 𝑦∗ = 0.5  

The implication of proposition 1 is that demand for PDS roughly varies inversely with income 

level. The rich do not have any use for PDS. But as income levels go down, people become 

increasingly dependent on it.6 It is important to note that 𝑥∗ is the demand for PDS food grains. 
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But there is no guarantee that this would actually be realised, especially for marginalised 

households. Let 𝑞𝑎 denote the actual quota of PDS food grains for the socio-economically 

marginalised after different biases are taken into account. For instance, a dalit agricultural labour 

household might be given only half of the official quota by the owner of the fair price shop, with 

the rest sold off in the open market. Thus, if biases are strong, we will have 𝑞 > 𝑞𝑎. Hence, if for 

a poor household 𝑥∗ > 𝑞𝑎, actual consumption gets determined by 𝑞𝑎 and does not attain the 

optimal value of 𝑥∗. Thus, in this case, 𝑥𝑎 = 𝑞𝑎, where 𝑥𝑎 denotes actual consumption. 

 

When bias against the marginalised is high, 𝑞𝑎 might be pushed down to zero. Thus, in states 

where bias is high, actual consumption levels of the privileged and the marginalised becomes 

numerically close, and the difference between the two is no longer significant. On the other hand, 

in states where the bias has been tamed to some extent, the marginalised will be relatively free to 

get their demanded quantity. Thus, 𝑥𝑎 will be close to 𝑥∗ and significantly different from the 

consumption of X by the privileged (which is close to zero by choice).7 We summarise this result 

as 

 

Proposition 2. In states with well-functioning PDS, consumption of PDS food grains by the rich 

and poor are significantly different; in states with non-functioning PDS, consumption of PDS 

food grains by the rich and poor are not significantly different. 

 

Once a section of the people gets access to PDS benefits, it becomes difficult to take that away 

for fear of a political backlash. A well-functioning PDS thus becomes self-sustaining. Thus, 

states like Andhra Pradesh, Himachal Pradesh and Tamil Nadu not only have well-functioning 
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PDS today, where per household PDS consumption is high (and diversion low); these are the 

states where the PDS has been functioning well for several decades.8 

  

III. Data and Econometric Methodology 

III.1. Data 
To test the implications emerging from the economic model developed in Section II, we use 

household level data from the three recent-most “thick” rounds of the CES conducted by the 

NSSO: 61st round (2004-2005), 66th round (2009-2010) and 68th round (2011-2012).The “thick” 

rounds of the CES are nationally representative sample surveys that collect detailed household-

level information on (a) consumption of food and non-food items, and (b) characteristics like 

location, caste, religion, schooling and gender of the household head. For items of consumption 

that are distributed through the PDS, the CES provides information on the quantity and value of 

purchase both from the PDS and from the open market.9  

 

For the purpose of this study, we use information on PDS and open market consumption – both 

quantity and value – for rice and wheat. While we use information on the quantity of 

consumption directly, we divide the value of consumption by the quantity to compute the price 

paid by households. This allows us to separately compute the price paid by households for 

purchase (of rice and wheat) from the PDS and from the open market. Since there is likely to be 

lot of noise in the price data at the household level, we use the simple average of household-level 

prices at the state-region level for our empirical analysis.10 In addition to data on PDS 

consumption and price, we also use data on household level characteristics and possession of 

Antyodaya and BPL (below poverty line) ration card.11 
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To distinguish between functioning and non-functioning states, we follow the classification used 

by Khera (2011b). A state is categorised as a “functioning state” if average PDS consumption of 

food grains (rice and wheat) per capita has been more than 1 kg/month in the decade of the 

2000s; a state is categorised as a “non-functioning state” if PDS consumption of food grains (rice 

and wheat) per capita has been consistently below 1 kg/month over the same period. Using this 

criterion gives us the following: 

• Functioning States (NFS=0): Andhra Pradesh, Himachal Pradesh, Jammu & Kashmir, 

Kerala, Karnataka, Maharashtra, Tamil Nadu; 

• Non-functioning States (NFS=1): Assam, Bihar, Gujarat, Haryana, Jharkhand, Rajasthan, 

West Bengal, Punjab.12 

 

Thus, the final sample for our empirical analysis is comprised of rural households for the seven 

functioning and eight non-functioning states at three different time periods: 2004-2005, 2009-

2010 and 2011-2012.13  

 

[Table 1 about here] 

 

Table 1 provides summary statistics for the key variables used in this study for rural areas of the 

two groups of states. For functioning states, average household consumption of PDS food grains 

(rice and wheat) has increased from 11.17 kg/month in 2004-2005 to 14.5 kg/month; for non-

functioning states, the increase is from 2.11 kg/month in 2004-2005 to 8.80 kg/month. Thus, 

non-functioning states started the period with a very low level of PDS consumption, but reported 
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a sharper increase over the period of study. The higher consumption of PDS food grains in the 

functioning states is probably driven by easier access (as shown by the last row of Table 1). In 

each of the three years in our sample, a substantially higher proportion of households reported 

using the PDS, i.e., purchasing any rice or wheat from the PDS, in functioning than in non-

functioning states. For instance, in 2004-05, 11% of households reported using the PDS, i.e., 

purchasing any rice or wheat from the PDS, in non-functioning states; the corresponding figure 

for functioning states was 56%.  

 

Open market price and PDS price of food grains are generally higher in the functioning states 

(other than for the latter in 2009-2010), with the difference narrower for PDS price. Open market 

price has roughly doubled over the period of study, in functioning states from 11.78 Rs/kg to 

21.83 Rs/kg and in non-functioning states from 9.65 Rs/kg to 17.36 Rs/kg; but PDS price has 

declined slightly over this period, for functioning states from 5.39 Rs/kg to 5.17 Rs/kg and for 

non-functioning states from 5.31 Rs/kg to 5.25Rs/kg. 

 

We see other important difference between the two groups of states: the proportion of BPL-plus 

households (those having a BPL or Antyodaya ration card) is significantly higher in functioning 

states;14 operational holdings and household size are both larger for non-functioning states; the 

proportion of illiterate population is higher in non-functioning states; the proportion of 

agricultural labour households and female-headed households is higher in the functioning states. 

These will all be important factors to control for when we try to test our key hypothesis with an 

econometric analysis. 
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III.2. Econometric Methodology 
The discussion in Section II suggests that PDS consumption is a function of prices, income and 

some other relevant factors (which had been abstracted from in the context of the model). While 

we can estimate prices of PDS and open market food grains from NSS data, the CES conducted 

by the NSSO does not report any data on household income. Hence, we will use wealth (as 

measured by the operational holding of agricultural land) and the socio-economic categories of 

caste, occupation, religion, education, and gender as joint proxies for income.15  

 

An important feature of the data that needs to be taken into account to decide on an appropriate 

econometric model is that a substantial proportion of households, in each year, report zero 

consumption of PDS food grains (the dependent variable in our model). From the last row of 

Table 1, we can see that in 2004-05 about 89% and 44% of households reported zero PDS 

consumption in nonfunctioning and functioning states respectively. While this proportion has 

secularly decreased in both groups of states over the years, even in 2011-12, close to 60% and 

22% of households in non-functioning and functioning states report zero PDS consumption. This 

important feature of the data suggests the use of a Tobit (type I) econometric model because a 

linear regression model estimated with OLS will provide biased and inconsistent estimates 

(Wooldridge, 2002).  

 

To specify the model, let 𝑦𝑖𝑟𝑠𝑡∗  denote a latent (unobserved) variable, which is determined by a 

set of covariates 𝒙𝑖𝑟𝑠𝑡 as follows 

𝑦𝑖𝑟𝑠𝑡∗ = 𝒙𝑖𝑟𝑠𝑡′ 𝜷 + 𝜀𝑖𝑟𝑠𝑡      (1) 

with the unobserved error term having a normal distribution: 𝜀𝑖𝑟𝑠𝑡~𝑁(0,𝜎2), and 
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𝒙𝑖𝑟𝑠𝑡′ 𝜷 = 𝛼 + 𝛽1𝑝𝑥𝑟 + 𝛽2𝑝𝑦𝑟 + 𝛽3𝑝𝑥𝑟2 + 𝛽4𝑝𝑦𝑟2 + 𝛽5𝐻𝑆𝐼𝑍𝐸𝑖𝑟𝑠𝑡 + 𝛾11𝑆𝐸1𝑖𝑟𝑠𝑡 + 𝛾12𝑆𝐸1𝑖𝑟𝑠𝑡 ×

 𝑁𝐹𝑆𝑠 + ⋯+ 𝛾𝑘1𝑆𝐸𝑘𝑖𝑟𝑠𝑡 + 𝛾𝑘2𝑆𝐸𝑘𝑖𝑟𝑠𝑡 × 𝑁𝐹𝑆𝑠 + 𝛿1 × 𝑁𝐹𝑆𝑠 + 𝛿2 𝐵𝑃𝐿𝑖𝑟𝑠𝑡 +  𝑐𝑡 + 𝑢𝑖𝑟𝑠𝑡      (2) 

 

where i indexes households, r indexes state-regions, s indexes states and t indexes time periods, 

and 𝑝𝑥𝑟and 𝑝𝑦𝑟refer to the average PDS price and open market price of food grains in state-

region r, NFS is a dummy variable that takes the value 0 if the household is located in a 

functioning state and 1 if the household is located in a non-functioning state, HSIZE refers to the 

size of the household (adults + children), SE1 through SEk refer to k variables that capture socio-

economic hierarchies (caste, religion, gender, education, occupation, and operational holding), 

BPL is a dummy variable that takes the value 1 if the household possesses either a BPL or an 

Antyodaya ration card (and 0 otherwise), and 𝑐𝑡 denote year dummies. One of the key 

hypotheses of this paper is the existence of socio-economic biases that operate as supply 

constraints in non-functioning states. We capture the existence of such supply constraints by 

interacting each socio-economic category with the dummy variable for non-functioning states in 

(2). 

 

In the setting of our analysis, the latent variable can be thought of as the “optimal” consumption 

of PDS food grains. When the optimal choice is negative, households do not purchase PDS food 

grains, i.e., they purchase zero PDS food grains. Hence, observed PDS consumption (𝑦𝑖𝑟𝑠𝑡) is 

given by  
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𝑦𝑖𝑟𝑠𝑡 = �
0 if 𝑦𝑖𝑟𝑠𝑡∗ ≤ 0

𝑦𝑖𝑟𝑠𝑡∗ if 𝑦𝑖𝑟𝑠𝑡∗ > 0      (3) 

Letting Φ(. ) and 𝜙(. ) denote the cumulative distribution function and probability density 

function of the standard normal distribution the conditional mean for the Tobit model can be 

written as 

𝐸[𝑦𝑖𝑟𝑠𝑡|𝑥𝑖𝑟𝑠𝑡] = Φ(𝒙𝑖𝑟𝑠𝑡′ 𝜷/𝜎) × �𝒙𝑖𝑟𝑠𝑡′ 𝜷 + 𝜎 × 𝜙(𝒙𝑖𝑟𝑠𝑡
′ 𝜷/𝜎)

Φ(𝒙𝑖𝑟𝑠𝑡
′ 𝜷/𝜎)

�   (4) 

Since the conditional mean is a nonlinear function of covariates, coefficients no longer give 

marginal effects. Instead, the marginal effect of any covariate 𝑥𝑖𝑟𝑠𝑡 is given as 

𝜕𝐸[𝑦𝑖𝑟𝑠𝑡|𝑥𝑖𝑟𝑠𝑡]
𝜕𝑥𝑖𝑟𝑠𝑡

= 𝜷Φ(𝒙𝑖𝑟𝑠𝑡′ 𝜷/𝜎)     (5) 

The parameters of the model in (1), (2) and (3) can be estimated with the method of maximum 

likelihood, and the estimated parameters can be used to compute average marginal effects and 

their standard errors using the delta method. 

 

IV. Results and Discussion 
Table 2, 3 and 4 presents average marginal effects (and their standard errors) of key socio-

economic categories in the Tobit model in (1), (2), and (3) for non-functioning and functioning 

states. The difference in the three tables comes from the different specifications and samples 

used. The model in Table 2 includes a dummy variable for BPL-plus households and uses a 

sample of all relevant households in 2004-2005 and 2011-2012 (we call this sample “Pooled 1”). 

The model in Table 3 excludes the dummy for BPL-plus households but still uses the sample of 

2004-2005 and 2011-2012 households (pooled 1). The model in Table 4 excludes the dummy for 
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BPL-plus households and uses all households in 2004-2005, 2009-2010 and 2011-2012 (we call 

this sample “Pooled 2”).  

The advantage of using Pooled 1 is that it contains information on possession of ration cards 

(BPL or Antyodaya), but the disadvantage is that we lose observations for one round (2009-

2010). Since possession of ration cards is an important determinant of PDS consumption, our 

preferred specification is the model underlying Table 2. But, to use the information in 2009-

2010, we re-estimate the model for Pooled 2 (which does not have the BPL-plus variable) and 

report the results in Table 4. To compare the results between the two samples, we also estimate 

the model without the BPL-plus variable for Pooled 1 and report the results in Table 3. 

[Table 2 about here] 

IV.1. Diversion of PDS Food Grains 
Our first hypothesis is that PDS consumption is impacted by supply constraints in the form of 

diversion of PDS food grains to the open market by FPS owners. To test this we analyse the 

average marginal effect of open market price and its square.16 Memo items in all three 

specifications (Table 2, 3 and 4) show that the average marginal effects of open market price are 

positive and of its square are negative and significant. For specification (1) reported in Table 2, 

which is our preferred specification, an increase in the open market price of food grains by 1 

Re/kg leads to an average increase in PDS consumption by 2.13 kg/month/household. This is to 

be expected: as open market price increases, consumers substitute away from open market and 

towards PDS food grain. But the important point is that the average marginal effect of open 

market price-squared is negative (-0.05) and significant. This implies that open market price has 

a non-linear (hump-shaped) effect on PDS consumption.  



17 
 

One way to understand this hump-shaped behaviour is to think of the effect of an increase in the 

open market price of food grains on both the demand and supply of PDS food grains. When the 

open market price of food grains increases, it leads to an increase in the demand for PDS food 

grains. At the same time, an increase in the open market price of food grains increases the 

incentive of fair price owners to divert PDS food grains to the open market. At high values of the 

open market price, diversion becomes large and PDS consumption starts declining (hence the 

negative marginal effect of open market price on PDS consumption after the turning point).17 

[Table 3 about here] 

 

IV.2. Socio-Economic Hierarchies and PDS Consumption 
The key insight of the economic model developed in Section II is that PDS consumption of the 

privileged and under-privileged differ significantly in functioning states (NFS=0) but might be 

close to each other in non-functioning states (NFS=1). We can test this insight using the results 

on average marginal effects reported in Table 2, 3 and 4 for different dimensions of socio-

economic marginalisation: caste, religion, schooling, occupation, and gender. In each of these 

tables, we report the following: (a) point estimates of the average marginal effect and its 95% 

confidence interval in functioning states; and (b) point estimate of the average marginal effect in 

non-functioning states.    

[Table 4 about here] 

Let us begin with the dimension of occupation (a marker of class). We have data on five 

categories of occupation – self-employed in non-agriculture, agriculture labour, other labour, 

self-employed in agriculture and other – and use agriculture labour (the least privileged) as the 
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reference category. In specification (1) reported in Table 2, we see that the average marginal 

effect of 3 occupation categories – self-employed in non-agriculture, self-employed in 

agriculture, and professionals – is negative and significantly different from zero (because the 

95% confidence interval does not contain zero) in functioning states. This means that on average 

agricultural labour households consume significantly more PDS food grains than these more 

privileged households. If we turn to the last column of Table 2 we see that the point estimate of 

the average marginal effect of these 3 occupation categories in non-functioning states lie outside 

the 95% confidence interval of the corresponding estimate for functioning states. This means that 

the difference in PDS consumption between agricultural labour and these more privileged 

households is significantly higher in functioning states in comparison to non-functioning states. 

For instance, agricultural labour households consume 4.95 kgs/month more PDS food grains than 

professional households in functioning states but only 1.07 kgs/month more in non-functioning 

states. Thus, on average, the difference in PDS consumption between an agricultural labour and 

professional household is 3.88 kgs/month more in a functioning as compared to a non-

functioning state, and this difference in statistically significantly different from zero. 

Turning to educational categories, we see that average marginal effect on the above primary 

category is negative (-2.34) and significant in functioning states.  A comparison with the figure 

in the last column shows that the average marginal effect in non-functioning states lies outside 

the 95% confidence interval of the point estimate in functioning states. Thus, the difference in 

PDS consumption between illiterate and above-primary households is statistically significantly 

higher (1.61 kgs/month) in functioning than in non-functioning states. When we look at the 

dimension of caste, we see a similar result for scheduled caste (SC) households: the difference in 

PDS consumption between SC and upper caste households is 3.38 kgs/month higher in 
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functioning states than in non-functioning states, and this difference is statistically significantly 

different from zero. Taken together, the results on occupation, education and caste categories 

provide evidence in favour of Proposition 2.18 

The result on gender is apparently anomalous and deserves some comment. In all specifications, 

i.e., Table 2, 3 and 4, we see that the average marginal effect of the female-headed household 

dummy is negative and statistically significant for functioning states. This means that in 

functioning states, female-headed households consume less PDS food grains than male-headed 

households, in apparent conflict with Proposition 2. The apparent anomaly in this result vanishes 

once we note that female-headed households are richer than male-headed households, and 

perhaps that compensates for the gender disadvantage of female-headed households.19 The 

economic model in section II predicts that poorer households will consume more PDS food 

grains in functioning states, and that is what we find with regard to female-headed households. 

On the other hand, the result in Table 2, 3 and shows that the female-headed consume 

significantly more PDS food grains than male-headed households in non-functioning states. This 

result is unexpected and might be because the category of “female-headed” household is not 

adequate for capturing gender biases. In future research, it may be more appropriate to explore 

alternative categories to better capture gender bias. 

V. Conclusion 
The public distribution system in India has attracted lot of academic and policy attention in 

recent years. Critics have highlighted the leakage and corruption that plague the system and 

some have called for the replacement of the existing in-kind subsidy system by an in-cash 

system. While leakage and corruption that beset the PDS is undeniable, two important facts need 

to be noted about this. First, leakage (or diversion) of food grains from the PDS has secularly 
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declined over time. Second, there is large variation in leakage across Indian states, with some 

states like Tamil Nadu, Himachal Pradesh and Andhra Pradesh consistently performing well with 

regard to the PDS. Both these facts suggest that the existing in-kind PDS is not beyond 

redemption. In this paper, we focus on the variation of PDS performance – measured by PDS 

consumption of food grain per household – in rural areas across states to ask the following 

question: what makes some states more successful than others in delivering PDS food grains to 

rural households? 

We construct a simple one-period two-commodity consumer choice model to think about this 

issue. In our model, the preference structure of households over bundles of PDS and open market 

food grains have two elements: (1) a desire to consume some given minimum quantity of food, 

and (2) a lexicographic preference for open market food. We show that, under certain plausible 

conditions, consumption of PDS food grains will differ significantly between rich (or privileged) 

and poor (or underprivileged) households in states where supply constraints on the poor are not 

stringent. On the other hand, in states where supply constraints are stringent and binding, 

consumption of PDS food grains will not differ significantly between rich and poor households.  

Using household-level consumption data from the three most recent “thick” rounds of the 

consumption expenditure survey of the NSSO, we test our hypothesis in two steps by estimating 

a Tobit-I regression model with a pooled data set. In the first step, we establish that PDS 

consumption is not completely demand determined; it is impacted by supply constraints arising 

from the diversion of PDS food grains to the open market by FPS owners. In the second step we 

show that in states where the PDS is relatively well functioning, households lower down in key 

occupational, educational and caste hierarchies consume more PDS food grains than those higher 

up in the hierarchy (we find mixed results for some education and caste groups). We find no such 
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egalitarian effect in states where the PDS has not been functioning well. This provides evidence 

in support of our hypothesis that taming socio-economic biases – especially those relating to 

wealth, class and education – will help in improving the reach and delivery of the PDS. One 

important set of factors that makes states better at delivering PDS food grains to its citizens is 

probably a combination of pro-active public policy and grassroots mobilisation that counters the 

influence of socio-economic hierarchies in generating supply constraints for underprivileged 

households.20  

We would like to end by pointing out that the analysis in this paper addresses concerns raised in 

Kotwal et al. (2011) and Khera (2011a). Commenting on the argument that the existing in-kind 

PDS can be reformed, Kotwal et al. (2011) point out that such a case cannot be made on the basis 

of two relatively successful states only, Tamil Nadu and Chhattisgarh. In this paper, we have 

moved beyond individual states and compared the performance of seven well-functioning with 

eight non-functioning states. Hence, the analysis in this paper addresses the concern raised in 

Kotwal et al. (2011) that “[two] relative successes do not convincingly swing the case in favour 

of PDS, when the system has failed consistently in most states.’’ 

Coming at the issue from an opposite end, Khera (2011a) argues that aggregate all-India level 

analysis is not meaningful because of differences in the nature of PDS across states. While it is 

certainly true that there are many differences among states with regard to the PDS, this does not 

detract from aggregate analysis. In fact, by classifying states into three broad categories – 

functioning, reforming and languishing – Khera (2011b) highlights the commonality among the 

many states that fall into each of these categories. In this paper, we extend the analysis in Khera 

(2011b) and investigate the reasons that make the PDS function well in some states.  
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One possible drawback of the analysis in this paper is that it uses a pooled data set for estimating 

the empirical model. Hence, we are unable to control for household-level unobserved 

heterogeneity. In future research, it might be useful to explore the option of either constructing 

pseudo-panel data sets at the district or state-region level, or using fieldwork to construct a panel 

data set at the household level. Both these approaches would address the problem of unobserved 

heterogeneity.  
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Table 1: Summary Statistics (Rural India) 

 
2004-05 2009-10 2011-12 

 
NFS=1 NFS=0 NFS=1 NFS=0 NFS=1 NFS=0 

 
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

PDS consumption of grains (kg/hhld/month) 2.11 7.94 11.17 12.62 5.06 10.47 14.23 12.14 8.80 12.70 14.50 11.93 
Market price of grains (Rs/kg) 9.65 1.17 11.78 1.32 15.87 1.61 21.08 2.73 17.36 2.42 21.83 3.08 
PDS price of grains (Rs/kg) 5.31 1.45 5.39 1.27 5.59 1.26 4.15 2.35 5.25 1.48 5.17 2.82 
Land operated (acres) 1.73 2.66 1.59 2.63 1.57 2.66 1.39 2.39 1.45 2.54 1.38 2.36 
Household Size 5.10 2.33 4.35 2.00 4.94 2.17 4.20 1.91 4.85 2.07 4.06 1.91 
Scheduled Tribe (ST) 0.11 0.31 0.07 0.26 0.12 0.32 0.06 0.24 0.11 0.31 0.07 0.26 
Scheduled Caste (SC) 0.23 0.42 0.19 0.39 0.24 0.43 0.19 0.39 0.22 0.41 0.19 0.39 
Other Backward Castes (OBC) 0.35 0.48 0.47 0.50 0.34 0.48 0.52 0.50 0.37 0.48 0.52 0.50 
Other Castes 0.32 0.47 0.26 0.44 0.30 0.46 0.23 0.42 0.30 0.46 0.22 0.41 
Hindus 0.78 0.41 0.87 0.34 0.78 0.41 0.86 0.35 0.78 0.41 0.87 0.34 
Muslims 0.16 0.36 0.07 0.26 0.16 0.37 0.08 0.27 0.16 0.37 0.08 0.27 
Christian 0.01 0.10 0.04 0.20 0.01 0.10 0.05 0.21 0.01 0.10 0.04 0.19 
Other Religions 0.05 0.23 0.02 0.13 0.05 0.22 0.02 0.13 0.05 0.21 0.01 0.12 
Illiterate 0.45 0.50 0.44 0.50 0.41 0.49 0.37 0.48 0.40 0.49 0.37 0.48 
Primary and below 0.27 0.44 0.26 0.44 0.28 0.45 0.29 0.45 0.28 0.45 0.27 0.44 
Above Primary 0.28 0.45 0.30 0.46 0.30 0.46 0.34 0.47 0.32 0.47 0.36 0.48 
Self Employed in Non Agriculture 0.18 0.38 0.14 0.35 0.19 0.39 0.13 0.34 0.19 0.39 0.15 0.35 
Agricultural Labour 0.24 0.43 0.36 0.48 0.25 0.44 0.34 0.48 0.20 0.40 0.28 0.45 
Other Labour 0.10 0.31 0.12 0.33 0.14 0.35 0.16 0.37 0.13 0.34 0.11 0.32 
Self Employed in Agriculture 0.37 0.48 0.27 0.45 0.32 0.47 0.25 0.43 0.35 0.48 0.28 0.45 
Other 0.10 0.31 0.11 0.31 0.10 0.30 0.11 0.32 0.13 0.34 0.18 0.38 
Female Headed Household, proportion 0.10 0.29 0.14 0.35 0.09 0.28 0.14 0.35 0.09 0.29 0.17 0.37 
Ration Card (BPL or Antyodaya), proportion 0.27 0.44 0.49 0.50     0.44 0.50 0.62 0.48 
Hhlds using PDS (proportion of total) 0.11 0.32 0.56 0.50 0.26 0.44 0.75 0.43 0.41 0.49 0.78 0.41 
Note: NFS=1: non-functioning states; NFS=0: functioning states; data is for rural areas from rounds 61, 66 and 68 of the CES; authors' calculations. 



26 
 

Table 2: Average Marginal Effects for Tobit Model (Specification 1) 

 
Functioning States Non-Functioning States  

 
Marginal Effect 95% Conf Int Marginal Effect 

Occupation (Reference Category: Agricultural Labour) 
      Self Employed in Non Agriculture -2.551 -3.989 -1.113 -0.198* 

  Other Labour -1.130 -3.362 1.101 0.732 
  Self Employed in Agriculture -2.982 -4.415 -1.548 -1.324* 
  Professionals -4.947 -6.362 -3.532 -1.072* 
Education (Reference Category: Illiterate) 

      Primary & Below -0.086 -1.340 1.168 -0.003 
  Above Primary -2.339 -3.927 -0.751 -0.727* 
Caste (Reference Category: Upper Caste) 

      Scheduled Tribe 3.350 0.086 6.615 1.559 
  Scheduled Caste 4.567 1.954 7.181 1.184* 
  Other Backward Caste 3.165 0.445 5.886 1.178 
Gender (Reference Category: Male Headed Household) 

      Female Headed -0.825 -1.858 0.208 0.810* 
Religion (Reference Category: Hindu) 

      Muslim 3.269 -2.831 9.370 -0.380 

     Memo: Marginal Effect Std Err 
  Market Price 2.13 0.825 
  Market Price-Squared -0.05 0.02 
  PDS Price 0.573 0.218 
  Sample size 73263       

Note: this table reports marginal effects of the Tobit type-I model estimated with a pooled sample for 2004-05 and 2011-12 (Pooled 1); the model includes a dummy for 
BPL-plus households. The model has been estimated by MLE and standard errors have been clustered at the state-region level. Estimates of average marginal effects 
and standard errors have been computed by the delta method. * the average marginal effect in non-functioning states lie outside the 95% CI in functioning states. 
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Table 3: Average Marginal Effects for Tobit Model (Specification 2) 

 
Functioning States 

Non-Functioning 
States  

 
Marginal Effect 95% Conf Int Marginal Effect 

Occupation (Reference Category: Agricultural Labour) 
      Self Employed in Non Agriculture -2.876 -4.220 -1.532 -1.808 

  Other Labour -1.811 -3.587 -0.035 -0.421 
  Self Employed in Agriculture -3.766 -5.337 -2.195 -3.413 
  Professionals -6.422 -7.481 -5.362 -3.410* 
Education (Reference Category: Illiterate) 

      Primary & Below -0.843 -1.972 0.285 -0.394 
  Above Primary -4.100 -5.431 -2.769 -1.961* 
Caste (Reference Category: Upper Caste) 

      Scheduled Tribe 5.254 2.043 8.465 4.847 
  Scheduled Caste 5.064 3.040 7.088 2.925* 
  Other Backward Caste 2.808 0.441 5.174 1.410 
Gender (Reference Category: Male Headed Household) 

      Female Headed -0.615 -1.591 0.361 1.706* 
Religion (Reference Category: Hindu) 

      Muslim 2.239 -3.421 7.899 -0.012 

     Memo: Marginal Effect Std Err 
  Market Price 2.25 0.778 
  Market Price-Squared -0.05 0.02 

  PDS Price 0.29 0.216 
  Memo: Sample Size 83598 

   Note: this table reports marginal effects of the Tobit type-I model estimated with a pooled sample for 2004-05 and 2011-12 (Pooled 1); the model does not includes 
a dummy for BPL-plus households. The model has been estimated by MLE and standard errors have been clustered at the state-region level.  Estimates of average 
marginal effects and standard errors have been computed by the delta method. * the average marginal effect in non-functioning states lie outside the 95% CI in 
functioning states.  
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Table 4: Average Marginal Effects for Tobit Model (Specification 3) 

 
Functioning States 

Non-Functioning 
States  

 
Marginal Effect 95% Conf Int Marginal Effect 

Occupation (Reference Category: Agricultural Labour) 
      Self Employed in Non Agriculture -2.824 -4.170 -1.478 -1.803 

  Other Labour -1.878 -3.711 -0.045 -0.255 
  Self Employed in Agriculture -3.760 -5.455 -2.064 -3.254 
  Professionals -6.563 -7.670 -5.456 -3.152* 
Education (Reference Category: Illiterate) 

      Primary & Below -0.808 -2.026 0.410 -0.378 
  Above Primary -4.221 -5.622 -2.820 -1.771* 
Caste (Reference Category: Upper Caste) 

      Scheduled Tribe 5.128 1.885 8.371 4.824 
  Scheduled Caste 4.802 2.799 6.805 3.044 
  Other Backward Caste 2.866 0.534 5.197 1.153 
Gender (Reference Category: Male Headed Household) 

      Female Headed -0.535 -1.671 0.601 1.695* 
Religion (Reference Category: Hindu) 

      Muslim 2.117 -4.685 8.918 0.347 

     Memo: Marginal Effect Std Err 
  Market Price 2.12 0.787 

  Market Price-Squared -0.05 0.019 
  PDS Price 0.12 0.205 
  Sample Size 119114 

   Note: this table reports marginal effects of the Tobit type-I model estimated with a pooled sample for 2004-05, 2009-10 and 2011-12 (Pooled 2); the model does not 
includes a dummy for BPL-plus households. The model has been estimated by MLE and standard errors have been clustered at the state-region level.  Estimates of 
average marginal effects and standard errors have been computed by the delta method. * the average marginal effect in non-functioning states lie outside the 95% CI 
in functioning states. 
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1 Swaminathan (2008) noted some additional objectives like control over private trade and price stability. 
2 Rahman (2014) examines improvement in targeting, access, and reliance of PDS across India states, and also 
estimates the implicit income transfer of the PDS operation. This is an important contribution to the growing body of 
literature studying the PDS in India. However the empirical results of the paper might suffer from some problems in 
the econometric analysis. First, it is not clear if the issue of singularity of the covariance matrix of the error vector in 
the SUR model with the adding up constraint – the three dependent variables add up to unity – has been addressed. 
Second, it was not indicated whether standard errors have been clustered at the state level. 
3 A specification with the difference between open market and PDS price of food grains as a regressor is a restricted 
version of a specification with the open market price and PDS price as separate regressors. This is because the 
former specification imposes the restriction that the coefficient on the two prices be identical in magnitude and 
opposite in sign.  
4 Fieldwork in the Koraput district of Odisha by Chatterjee (2014) underlines the importance of easing supply side 
constraints, in this case inclusion in the list of PDS beneficiaries. 
5 Proofs have been excluded from the text to save space and is available upon request from the authors. 
6 For the poor (not extreme poor), the consumption basket includes both X and Y. They do not exhaust the entire 
PDS quota and spend a part of the income on the more expensive market food. This last result is different from 
Khera (2011a). 
7 Zero PDS consumption by the rich should be taken as an abstraction of the model. Instead of zero, it could be a 
positive quantity depending on the choice of the origin. What is of import is the convergence and divergence of 
consumption by the rich and poor under different conditions. 
8 There is an early support of this idea in Swaminathan (2000), based on a survey of four states: “in states with low 
coverage, such as Bihar and Uttar Pradesh, neither poor nor rich had access to the PDS. In states with high coverage, 
such as Kerala and to some extend Andhra Pradesh, the PDS was utilised more by the poor than by the rich.”  
9 Details of the consumer expenditure survey – its scope, coverage and definitions – can be found in NSSO (2014). 
Some discussion on the strengths and weaknesses of NSS data can also be found in Minhas (1991) and Deaton and 
Kozel (2005). 
10 In NSSO surveys, each state is divided into several state-regions (some of the smaller states and union territories 
have one state-region) comprising of many districts. We average prices at the state-region level to capture sub-state 
level variation in prices, but do not go down to the level of districts because many districts have relatively small 
number of (or even zero) observations on the quantity and value of consumption.  
11 Antyodaya households are the poorest among the BPL households. They are entitled to higher benefits than 
ordinary BPL households. 
12 Khera (2011b) has a third category called “reviving” states that lie between the functioning and non-functioning 
states. We exclude these states from our analysis to sharpen the difference between the functioning and non-
functioning states. 
13 We restrict our analysis to rural households to capture the specificities of the rural context, where social 
hierarchies and marginalisation remain important. Even though marginalisation is important in urban areas, it might 
have a different logic and dynamic. Hence, analysis of urban areas calls for a separate study. 
14 The 2009-2010 CES does not have information about the possession of ration cards by households. Hence we will 
run regressions on two different pooled data sets. Pooled 1 will have data from 2004-2005 and 2011-2012 (with an 
important variable being identification of the BPL-plus households); Pooled 2 will have data from 2004-2005, 2009-
2010 and 2011-2012 (with no information to identify BPL-plus household).   
15 Average monthly per capita expenditure across these groups line up nicely with our intuitive understanding of the 
various dimensions of marginalization. We do not present these figures here to save space.  
16 It is possible that expectations of future open market prices have an impact on PDS consumption through the 
following mechanism: FPS owners are more likely to hoard PDS food grains if they expect the open market price to 
increase in the future; this might reduce the supply, and hence the consumption of PDS food grains. While this is a 
plausible mechanism, we do not have data on expected prices. Hence, we cannot include expected price as a control. 
While this might give a biased coefficient on price variables (if current and expected prices are correlated), it will 
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not affect our main results to any significant extent. This is because all non-price regressors – most of which are 
household level characteristics – in the empirical model can be expected to be independent of prices.   
17 The fact that the average marginal effect of the PDS price is positive – significant in the first specification but 
insignificant in the second and third – is unexpected. This might arise from PDS food grains behaving like a Giffen 
good. This is not implausible given that the quality of PDS food grains is low.  
18 We get similar results in the other two specifications reported in Table 3 and 4. We do not comment on these two 
tables for brevity. 
19 For instance, in 2011-12, female and male-headed households reported average monthly per capita expenditure of 
Rs. 1488 and Rs. 1362 respectively. This is true for 2009-10 and 2004-05 too. 
20 Some of the concrete measures that may have contributed to mitigating the effects of socio-economic biases are 
(a) the replacement of privately run fair price shops with those run by cooperatives (Tamil Nadu and Chhattisgarh), 
(b) the establishment of fair price shops operated by women (Tamil Nadu and Chhattisgarh).   
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