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Abstract
This paper conducts a forensic examination of inflation in India with a focus on food price inflation, using
a disaggregated high-frequency commodity level dataset spanning the last two decades. First, we
document stylized facts about the behavior of overall inflation in India. We establish that low inflation
has historically been a rare occurrence in the Indian economy in the last two decades; the long-term trend
in the inflation rate exhibits a U-shaped pattern with a structural break in the trend in 2000 and an
inflection point in 2002. The long-term trend in food inflation has followed a pattern similar to overall
inflation. Domestic and international food price inflation rates have been moderately correlated,
though there is significant variation across commodities based on their tradability. Furthermore, we find
food price inflation to be consistently higher than non-food, quite persistent, and having a significant
pass-through to non-food inflation. Further, the price of food relative to non-food co-moves strongly with
aggregate inflation rate.
Next, we explicitly quantify the contribution of specific commodities to food price inflation. We find that
animal source foods (milk, fish), processed food (sugar, edible oils), fruits and vegetables (e.g. onions)
and cereals (rice and wheat) are the primary drivers of food price inflation. Finally, we conduct case
studies of some of the top contributors to food price inflation. Combining the insights from macro as well
as micro analyses, the paper suggests specific policy implications.
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I. INTRODUCTION
While inflationary policies can provide a short-run stimulus to the economy, the literature
suggests that, over the medium and long term, high rates of inflation are not conducive to
economic growth. In a seminal paper, Fischer (1993) presents cross-country evidence to show
that growth is negatively associated with inflation, and the causality runs from inflation to
growth. The mechanisms through which high inflation can reduce growth are through declines in
investment and productivity growth. He also presents few exceptional cases to show that low
inflation ( <15 percent) is not necessary for high growth, but that high inflation ( >50 percent) is
not consistent with sustained growth. Overall, he concludes based on the regression evidence and
case studies that low inflation is conducive to sustained growth.1
Furthermore, it is often claimed that the costs of inflation are likely to be borne most
heavily by the poor. The underlying argument is that the poor are typically wage earners, and
their incomes change slowly. As argued in Fischer and Modigliani (1978), “it has typically been
believed that wages lag behind inflation, and that inflation therefore implies a shift away from
wage earners, and towards profits”. In addition, the rich have assets that are more likely to be
indexed to inflation. According to Easterly and Fischer (2001), “a growing body of literature on
balance—but not unanimously—tends to support the view that inflation is a cruel tax”. They
present cross-country evidence to show that improvements in the poor’s share of national
income, the percentage decline in poverty and the percentage change in the real minimum wage
1

There is a vast literature which suggests that the relationship between inflation and growth tends to be non-linear.
However, there is significant debate about the cutoff point beyond which inflation becomes detrimental to growth.
For example, Bruno and Easterly (1995) suggest 40 percent as a danger point, beyond which increases in inflation
are very likely to lead to a growth crisis. In contrast, Khan and Senhadji (2000) estimate that the threshold above
which inflation significantly slows growth is 1-3 percent for industrial countries and 7-11 percent for developing
countries.
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are all negatively correlated with the rate of inflation. In the case of India, Datt and Ravallion
(1996) use data across states and over time to show that higher inflation is associated with higher
poverty rates.
Both from the perspective of its effect on growth and its impact on the poor, inflation
remains a top concern in India. The current Prime Minister of India noted recently that “inflation
poses a serious threat to the growth momentum. Whatever be the cause, the fact remains that
inflation is something which needs to be tackled with great urgency.” In terms of the recent trend
in inflation, India does stand out among the emerging economies. The Consumer Price Index
(CPI) inflation rate reached 12 percent in 2010, a much higher level than the group of other
emerging economies commonly known as BRICS (Brazil, Russia, India, China, and South
Africa) (Figure 1). Based on the officially reported CPI figures, the inflation rate in India in 2010
was close to thrice that in China and South Africa, and roughly twice the levels in Brazil and
Russia. Moreover, the trend in the inflation rate in India is striking. While the other BRICS show
more or less a declining trend during the last decade, India has had a steady upward trend.
Given the recent episodes of high inflation, it is important to investigate its primary
drivers, e.g. food, non-food, etc. From a policy perspective, to tackle inflation, it may, however
not be sufficient to identify the sources only at a broad level, particularly in the context of a
developing county like India. In India, both macro policies like monetary tightening by the
Reserve Bank of India (RBI) as well as commodity-specific measures by different branches of
the government ((e.g. trade policies and domestic interventions) have been used to deal with
inflation. Therefore, combining the perspectives from both macro as well as micro data may be
crucial to get a better diagnosis and to design policies to rein in inflation. In particular,
understanding the heterogeneities across commodities could be important to inform macro
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policy. For example, the assumption in standard macro models that changes in relative price of
food and fuel represent supply shocks may not hold for many commodities. Furthermore, given
that there has been a persistent upward trend in inflation, taking a long-term view rather than
focusing only on the recent inflation episodes seems imperative.
To our knowledge, there is little systematic empirical evidence on the long-term
evolution of inflation in India at a disaggregated level. The goal of this paper is to fill this gap in
the literature.
Specifically, this paper focuses on food prices. Studying food prices may be particularly
important for various reasons. As argued by Cecchetti (2007), ignoring food and energy prices
particularly in recent times when they have consistently been rising faster than other prices,
could lead to biased estimates of medium-term inflation.
In the case of India with a large share of population that is poor (42 percent in 2005,
based on Chen and Ravallion, 2008), food price inflation can be particularly important. This is
because poor spend a large proportion of their income on food (over 50 percent based on 200405 round of the National Sample Survey (NSS)), are typically net buyers of food and have
incomes that tend to be fixed.2
The rest of the paper is organized as follows. Section II discusses the measurement of
inflation in India, and Section III discusses the trends in overall inflation. Section IV establishes
the importance of food, Section V identifies the sources of food price inflation at the commodity
level and Section VI presents case studies of specific commodities. Section VII concludes and
presents some policy implications.
2

Panagariya (2005) argues more generally that an increase in food prices due to removal of OECD subsidies might
actually hurt the poor in developing countries, many of who tend to be net buyers. Specifically in the Indian case, de
Janvry and Sadoulet (2008) estimate a large share of the rural population to be net food buyers.
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II. MEASUREMENT OF INFLATION IN INDIA
Price Indices and Inflation
The official price indices in India are calculated using the Laspeyres formula. Formally,
the index is calculated as,
∑

(1)

∑

where

is the price index of the

commodity/item at time ,

item in the overall price index. The weight of
expenditure on

is the weight assigned to

item is given by ∑

, where

is the

item calculated using base year prices and quantities.3

The Laspeyres price index can in principle be calculated using producers’, consumers’, or
wholesale prices. The index calculated at each of the three sets of prices serves different
purposes. The Producer Price Index measures the average selling prices received by domestic
producers of goods and services. This contrasts with other measures, such as the Consumer Price
Index (CPI), that measure average prices from the consumer's perspective. Sellers' and
consumers' prices may differ for example due to taxes and subsidies, and distribution costs.
Finally, the Wholesale Price Index (WPI) ideally measures the average prices in the wholesale
market i.e. where goods are sold in bulk. These price indices are used to measure the average
change over time in the selling prices received by producers (PPI-inflation) or prices paid by
consumers (CPI-inflation), or the average price change in the wholesale market (WPI-inflation).
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is arrived at as the simple arithmetic average of the price relative (

Hence equation (1) can also be expressed as

∑
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The WPI is the most commonly used price index in India. The term “wholesale” in the
index is however misleading in that the index does not necessarily measure prices in the
wholesale market. In practice, the WPI in India measures prices at different stages of the value
chain. As discussed in Srinivasan (2008), according to the National Statistical Commission
(NSC, 2001), “in many cases, these prices correspond to farm-gate, factory-gate or mine-head
prices; and in many other cases, they refer to prices at the level of primary markets, secondary
markets or other wholesale or retail markets”.
The weights used in the WPI are revised every decade. The latest series available is based
on 2004-05 as the base year, and includes 676 commodities. The weights used in the 200405=100 index are shown in Figure 2. Food has a total weight of 24.3 percent - 14.3 percent
allocated to primary food articles, and the rest to manufactured ones. Fuel has a weight close to
15 percent. Among the non-food, non-fuel category, the three largest weights are for chemicals
(12 percent), metals (10.7 percent), and textiles (7.3 percent). The WPI does not include any
services.
In addition to the WPI, four consumer price indices are also officially published – these
correspond to different segments of the population viz. industrial workers (CPI-IW, base year 2001),
agricultural laborers (CPI-AL, base year 1986-87), rural laborers (CPI-RL, base year 1986-87) and
urban non-manual employees (CPI-UNME, base year 2001). A nationwide measure of CPI that
combines rural and urban areas has become available only recently starting January, 2011 (base year
2010). The weights used for new CPI have been derived from the 61st (2004-05) round of the
National Sample Surveys.4 The officially published CPI-IW include only six sub-indices – clothing,
4

The CPI weights for CPI-AL and CPI-RL are based on consumption expenditures from the National Sample
Survey Organization (NSSO) surveys; whereas those for CPI-IW and CPI-UNME are based on ad hoc family
expenditures in selected urban centers only (Srinivasan, 2008).
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food, fuel and light, housing, tobacco and intoxicants, and miscellaneous. CPI-AL and CPI-RL are
published with only five sub-indices, and exclude housing. The commodity coverage for the latest
CPI measures has been broadened, and includes 23 items. In addition to housing, six subcategories of
services have been included. Importantly, CPI gives a much larger weight to food compared to WPI
(Figure 3, the weight on food in CPI ranges from 46-69 percent depending on the segment of workers
the index refers to), hence is more likely to capture the recent surges in food prices. 5
The CPI is arguably a better measure than WPI to study changes in prices of final goods
demanded by consumers. The analysis in this paper, however, is based primarily on WPI instead of
CPI due to three main reasons. First, historical data on the nationwide measure of CPI does not exist.
Second, CPI is not available at a disaggregated commodity level (even the most recently released
nationwide index is much more aggregated compared to the WPI). Finally, CPI is as yet not
commonly used for policy purposes. Nonetheless, we also analyze CPI, wherever possible for
comparison.
Several papers have pointed out the deficiencies of the price indices used in India for
measuring inflation (see Srinivasan, 2008). The recommendations to improve the indices include
converting WPI into a producer price index and also to expand the scope of WPI to include services,
and of the CPI (2010=100) to expand the coverage of services. The CPI, even in its latest incarnation
(2010=100) has a limited coverage of both goods and services (total of 23 items), hence is not
amenable to any serious sectoral or disaggregated analysis. Therefore, if CPI were to become the
primary index for policy purposes in the longer-term (as is the norm in most countries), expanding its
coverage seems imperative.

5

The weight on fuel is lower in the CPI than in WPI (6.4 percent in CPI-IW).
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We use WPI data at the monthly frequency, covering the period July, 1988 – May, 2011.
The 2004-05=100 index with 676 items is only available for the period starting April 2004. In
order to create one comparable series for the WPI over the entire period from 1988-2011, we
project the 2004-05 series backwards using the growth rates in the price indices based on the
1993-94 (including 435 commodities), and 1981-82 series (covering 447 commodities).
Although we confirmed that using either series does not significantly change the trends in overall
inflation, yet appropriate caution should be exercised in comparing aggregate inflation trends
based on the changing basket of commodities over time.
Food Prices and Overall Inflation
As any price index is composed of many goods and prices, we need to distinguish
between situations where all prices change in the same proportion (absolute-price changes or
“pure inflation”) and changes in prices of some goods relative to others (relative-price changes).6
According to the classical theory, relative price changes are determined by real factors whereas
changes in money supply drive absolute prices. Friedman argued that changes in prices of a
subset of commodities, food or oil for example, should not feed into aggregate inflation. A rise in
the relative price of food (for a given level of money supply) should make consumers spend
more on food, and less on other items, keeping the aggregate price level and the inflation rate
unchanged.
There has been a vast literature thereafter which has studied the links between relative
price changes and aggregate inflation. For example, Fischer (1982) introduces the hypothesis of
downward inflexibility of prices to explain why relative price changes could feed into aggregate
6

The concept of pure inflation goes back to David Hume (1752): “imagine all prices increase in the same
proportion, but no relative price changes”. See also Blanchard (2009) for definition of pure inflation and Reis and
Watson (2010) for an analysis in the case of United States of both absolute and relative price changes.
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inflation. Subsequently, Ball and Mankiw (1995) show that when price adjustment is costly
(through menu costs) and firms adjust to large shocks but not to small shocks, aggregate inflation
depends on the distribution of relative price changes: inflation rises when distribution is skewed
to the right. Therefore unlike the implicit assumption of perfect flexibility of all nominal prices
in Friedman’s analysis, in a real world with rigidities, a link between relative price changes and
aggregate inflation is clearly possible. Such a link motivates analysis of price changes in a subset
of commodities.
The price of any subset of commodities can be expressed using a formula similar to
Equation (1). Specifically, this paper focuses on food prices for reasons discussed above.
The food price index can be specified as
∑

(2)

∑

where

is the price index of the

food item at time ,

is the weight assigned to

item in the food price index (not the overall price index). The weight of

∑

, where

is the expenditure on

food

food item is given by

food item calculated using base year prices and

quantities.
In order to identify the specific contributors to food price inflation, we also compile data
on prices at the disaggregated commodity level, which are available only from April 1994. There
are in total 112 primary and manufactured food items in 2004-05=100 index. The top 25 items
with the highest weights are shown in Figure 4. Milk has the highest weight in the food basket
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(13.3 percent) followed by rice (7.4 percent), sugar (7.4 percent), wheat (4.6 percent) and marine
fish (3 percent).7
All price data are publicly available on the website of the Ministry of Commerce and
Industry, Government of India (GOI). We re-base all the data to the year 2005=100. Inflation is
calculated on a year-on-year (y-o-y) basis. For the time series analysis, however, we use
quarterly data seasonally adjusted using the X12 method. 8 9 Finally, although food and fuel
prices may show similar dynamics, the focus of this paper is on food prices, and hence we will
exclude fuel; the term “non-food” will denote the items excluding food as well as fuel.
III. TRENDS IN OVERALL INFLATION
The y-o-y rates of change of different price indices (the four CPIs, and the WPI) are shown in
Figure 5. The four CPI inflation rates are highly correlated with each other (bivariate correlations
of 0.86 or higher). However, these are weakly correlated with the WPI-inflation rate. The
correlations of both CPI-AL and CPI-RL with WPI equal 0.25 whereas CPI-IW and CPI-UNME
have a comparatively high correlation of 0.6.
Since the different CPIs are highly correlated with each other, for a comparative analysis
of CPI with WPI, we focus only on CPI-IW (hereafter CPI). The historical evolution of average
y-o-y inflation (both CPI and WPI) is shown in Figure 6. There are three peaks in CPI inflation
7

The weights at the disaggregated commodity-level are not published online for the 1993-94 and 1981-82 indices;
the weights for aggregate categories are available from a report from the Ministry of Commerce and Industry.
8

Although monthly series on y-o-y inflation are reasonable for presentation purposes, they can exaggerate the
degree of persistence. Therefore for econometric analysis, we use quarterly data as is standard in many studies (e.g.
see the series of studies conducted by the ECB at
http://www.ecb.int/events/conferences/html/inflationpersistence.en.html).
9

We recognize that the X12 methodology may not be appropriate to adjust for seasonality in the Indian context (e.g.
due to the fact that certain festivals need not fall in the same quarter every year). However, the government does not
publish seasonally adjusted price data. Therefore, we repeat the analyses in the paper also with data that is not
seasonally adjusted, and the results are qualitatively similar.
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during the last two decades. First, the inflation rate reached 14.1 percent in 1991, when India had
the balance of payments crisis; the next peak of 13.2 percent occurred in 1998. Finally, the third
happened in 2010 with the inflation rate mounting to 12.1 percent, the highest during the last
decade. Importantly, as will be shown in the next section, a sharp rise in food prices contributed
to all the three episodes. Notice that while the CPI and WPI inflation rates were close during the
1991 peak; they diverged significantly around the latter two peaks. The higher weight of food in
the CPI basket and that of fuel in the WPI explains these patterns. In 1991, while the increase in
the food inflation rate contributed the most to the CPI inflation, fuel inflation also increased
significantly. In contrast, during 1998 and 2009, while there was a sharp collapse in the fuel
inflation rate, food prices inflation continued to rise steadily.
In order to assess the underlying trends in inflation, we use a Hodrick-Prescott (HP) filter
(assuming a smoothing parameter of 100 – traditional value for annual frequency data). The
trend inflation rate based on both CPI and WPI show a U-shaped pattern (Figure 6). While there
was a downward trend in inflation in the 1990’s; this has reversed since the early 2000s whereby
the inflation rate based on either index shows a clear upward trend. The Bai and Perron (1998)
test for structural break identifies a break in the trend in 2000, and an inflection point in 2002.
Subsequently, we divide the data into five sub-periods, 1990-94, 1995-99, 2000-04,
2005-09, 2010-11, and looked at the average inflation rates during these periods. Strikingly,
there has not been a single sub-period with average WPI-inflation rate less than 5 percent. In
fact, the average WPI inflation rate was higher than 9 percent in two sub-periods: 1990-94 and
2010-11. In case of CPI, there has been only one sub-period, 2000-04, when the inflation rate
was less than 5 percent. Food price inflation (discussed in detail below) tracks CPI-inflation and
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was lower than 5 percent only in 2000-04. In all the other sub-periods, food price inflation was
more than 7 percent.
Further, we conduct tests for multiple structural breaks based on Bai and Perron (1998).10
The tests reveal two breaks in the mean of overall inflation in 1999 and 2006. Accordingly, we
create three sub-periods: 1990-1998, 1999-2005 and 2006-2011. The average WPI inflation rate
is highest in the first segment and the second segment is a period of relatively low inflation
before it picks up again in the third sub-period. Importantly, the patterns of food price inflation
are congruent with that of overall inflation (Figure 7).
An important point to note is that low inflation (defined as 5 percent or less) has been a
rare occurrence in the Indian economy over the last two decades.11 Based on WPI, there have
been only seven years when the inflation rate was less than 5 percent. Strikingly, not even once
has less than 5 percent inflation rate persisted for more than two years.12 Also, in the case of CPI,
there have been only seven years with low-inflation; the difference from WPI is that these seven
years have been in continuum starting from 1999 (with food prices being less than 5 percent in
all these years).
Although inflation in 2011 (particularly the CPI inflation) seems to have declined from
its 2010 peak, mainly due to easing of pressure on food prices; inflation continues to remain a
source of concern due to two reasons: (i) the rate is still high and close to double-digits, and (ii)
there are no signs of a downward trend.
10

We conduct the tests using monthly data. More precisely, the breaks occur in April 1999 and April 2006. The test
is implemented using R software package. For implementation details, see Zeileis et. al., 2003.
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The RBI’s implicit objective is lower than 5 percent. Its objective is to “condition and contain perceptions of
inflation in the range of 4.0 - 4.5 per cent, in line with the medium-term objective of 3.0 per cent inflation …”
(Pattanaik and Nadhanael, 2011).

12

Only in 1996 and 1997, the WPI inflation rate was consistently below 5 percent.
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Any discussion on inflation may be incomplete without looking at evolution of monetary
policy. Figure 8 shows the movement of the policy rate (or the repo rate, the rate at which RBI
lends money to commercial banks, which is the primary instrument for conducting monetary
policy in India).13 Although there have been some fluctuations, the long-term trend in the policy
rate has clearly been downward, which suggests that monetary policy has largely been loose over
the last decade. In fact, since 2009 real interest rates have been negative. Although one cannot
claim that monetary policy “caused” the upward trend in inflation, there certainly appears to be a
strong positive association between the two.
IV. HOW IMPORTANT IS FOOD IN OVERALL INFLATION?
In this section, we delve into the behavior of food price inflation and its relationship with
non-food and aggregate inflation. The goal of this section is to systematically document stylized
facts about the importance of food, using some descriptive statistics and basic time series
analysis.
Broad trends in food inflation
We start by discussing some broad trends in food price inflation. We calculate food price
inflation combining the indices for primary and manufactured food commodities using the
Laspeyre’s formula and their respective weights. Looking at the historical trends, there have
been three peaks of food price inflation in the last two decades – 1991, 1998 and 2010 – where
the average annual y-o-y inflation rates reached 17.9 percent, 11.1 and 14.2 percent respectively
(Figure 9). In fact, if we look at the peaks of the monthly y-o-y inflation reached during a given
year, the three peaks were higher -- 20.8 percent in 1991, 18.1 percent in 1998, and 20.2 percent
in 2009-10 (Figure 10a). While we will look closely at the contributors of food-price inflation in
13

Data on the repo rate is available from the last quarter of 2000.
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the latter two peaks, the lack of disaggregated commodity-level data on prices prior to 1994
precludes a deeper analysis for 1991.
Domestic and international food prices
In this sub-section, we make a first pass at the question: how integrated are domestic food
prices with their international counterparts. This question has become particularly relevant since
the global food price crisis in 2008.
We find only a moderate correlation between domestic and international food price
inflation (close to 0.5, Figure 11a).14 At the commodity-level, there is significant variation in the
degree of co-movement between domestic and international prices (Table 1). In general, the
relationship is weaker for staples like rice and wheat compared to other items like edible oils and
sugar. This may reflect, in part, the government’s reluctance to allow any significant passthrough from international to domestic prices in the case of staples (as discussed in detail in
Section VI.). Broadly, the degree of co-movement depends on the actual or potential tradability
of the commodity.15 Highly tradable products like edible oils therefore exhibit a high degree of
co-movement.
Another interesting and consistent pattern that emerges across commodities is that the
degree of co-movement between domestic and international prices is stronger when international
prices are low than when they are high (for example in the case of rice and wheat shown in

14
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This is consistent with research done at the RBI (e.g. see Rajmal and Misra, 2009).

For example, if an export ban is in place on a potentially exportable commodity, then a rise in international prices
can put an upward pressure on domestic prices through different channels e.g. illegal trade, or political pressure to
raise support prices.
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Figures 11b and 11c). This may suggest that the government is more unwilling to allow the passthrough, when prices are higher.16
Comparing food and non-food inflation
How does the magnitude of food price inflation compare with that of non-food (core)?
This question is important to evaluate whether policy-makers can afford to ignore food in
deciding which measure of inflation to target.
The instances of food price inflation exceeding non-food are fairly common during the
last two decades. Since 1990, there were twelve such episodes, with the difference between food
and non-food inflation reaching a peak of 11.8 percentage points in 2009 (Figure 9). The year
2010 also recorded a positive differential between food and non-food inflation of 7.2 percentage
points. Figure 9 also shows the HP-filtered trends in food and non-food inflation. It is striking
how the trends are similar with both exhibiting a U-shaped relationship and also moving
together. Although both inflation rates show a clear upward trend since the early 2000s, the trend
growth in food prices has always been higher than non-food prices.
The differential between food and non-food is even starker when one looks at the
monthly figures on y-o-y inflation. For example, the difference between the peaks of food and
non-food inflation reached in any month during a year was higher than 16 percentage points in
2009, and close to 11.5 percentage points in 2010 (Figure 10a). Furthermore, there have been
only a couple of years during the last two decades with food not exceeding non-food in at least
one month in a year (Figure 10b). 1991, 1997, 1998 and 2009 were the four years in the last two
decades when food inflation exceeded non-food in every single month.
16

One relevant question is whether RBI pursues a policy of monetary accommodation in response to rising
international food prices. We did not find any documentation for this. We also looked at the correlation between
repo rates and international food prices – the correlation coefficient is positive but small.
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Time Series Properties of Food and Non-Food Inflation
In this sub-section, we dig further into the importance of food and non-food inflation. We
start by estimating a simple autoregressive process using quarterly data, where the food and nonfood inflation rates, measured as quarter-on-quarter changes, are regressed on their lags. The
optimal lag length is selected by using the Akaike Information Criterion (AIC). The results are
shown in Table 2. The sum of the auto-regressive coefficients which is a commonly used
measure of persistence, is quite high for food-price inflation (about two-thirds of the persistence
in non-food inflation).17
Next, we test for unit roots in both the series using an Augmented Dickey-Fuller (ADF)
test (Table 3a). The first two tests are for the null hypotheses that the food inflation and non-food
inflation series contain a unit root. We cannot reject both the hypotheses at the 1 percent level.18
Hence, the ADF tests support the earlier findings that both food and non-food price inflation are
persistent.
The next two tests check the null hypotheses that the first differences of food and nonfood inflation contain unit roots. Both the null hypotheses are rejected. Overall, these tests
suggest that both food and non-food inflation are I(1). Further, Johansen tests support the
existence of a long-run relationship between food and non-food inflation (Table 3b). We reject
the null of no-cointegration (trace statistic is greater than the 5 percent critical value).
Given the existence of a co-integrating relationship, we use two methodologies to
examine the association between food and non-food inflation. We ask the question – do changes
17

The long run response to a shock to inflation is given by

∑

, where

's are the coefficients on the lags.

Hence, larger the sum of autoregressive coefficients, bigger is the response.
18

We cannot reject the null hypothesis of the existence of a unit root in the non-food inflation series only marginally
at the 5 percent level.
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in food inflation pass through to non-food inflation? First given that OLS produces superconsistent estimates in the presence of co-integration, we use a simple linear regression of nonfood inflation on food inflation in order to estimate the pass-through. We find evidence of a
statistically significant pass-through from food price inflation to non-food inflation at the 1
percent level. The magnitude moreover is economically significant. A one percentage point
increase in food inflation is associated with a 0.2 percentage point increase in non-food inflation
(Table 4).
Second, we estimate a Vector Error Correction Model (VECM), which allows for
dynamics and explicitly includes an error correction term. The impulse responses of interest
estimated from the VECM model are shown in Figure 12.19 Two key findings emerge from the
impulse responses. First, we look at the half-life or the number of periods in which the impulse
response function falls below 0.5 following a one-unit shock in the initial period. The estimated
impulse responses suggest that food price inflation is persistent with a half-life of three to six
months. In comparison, the non-food inflation is more persistent with a half-life of two quarters.
The impulse responses for non-food, however, are imprecisely estimated.
Furthermore, as in the simple OLS regressions we find some evidence for pass-through
from food to non-food inflation. The point estimate suggests that a one unit shock to food
inflation (or a shock which results in a 0.2 percentage point long-run increase in the food
inflation rate) increases the non-food inflation by close to 0.1 percentage point in half a year. As
inflationary expectations build up, the pass-through increases at the minimum by 0.05 percentage
points in the long-run (based on the 90 percent confidence bands). Mechanisms other than the

19

Standard errors for the impulse responses have to be estimated by bootstrapping methods; the codes are not
available in standard software packages, and we are in process of developing our own codes.
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rise in general inflationary expectations could explain the pass-through as well. For example, a
rise in food prices works as an income effect for net producers of food; and this could feed into
increased demand for non-food items. Finally, the tests for Granger causality provide some
evidence for causality in both directions (from food to non-food as well as the converse). Note
that while Granger causality is a short run test, as discussed above we do find strong evidence for
a long-run relationship between food and non-food inflation rates.20
Relationship between relative price of food and overall inflation
Finally, in this subsection, we revisit the classical question: do changes in the relative
price of food feed into aggregate inflation? As discussed above, according to the Friedman view,
this should not be the case. In order to make a first pass at this question, we look at the evolution
of price of food relative to non-food and aggregate WPI-based inflation in Figure 13. Although
the relative price of food has been trending upwards since the early 1990s, there have been
distinct sub-periods (i) 1990-1999, where the increase is likely to be explained by the economic
reforms that improved the terms of trade for agriculture; (ii) 2000-2005, when the relative price
of food in fact decreased and (iii) 2006-, when the relative price of food has been increasing, but
unlike in the earlier period, is driven primarily by high-value items like animal source foods,
fruits and vegetables, and processed food – likely to be explained by the changing demand
patterns.
There is a strong co-movement between the relative price of food and aggregate inflation
rate in years 2000 and later. The relationship is stronger when we look at the long-term trends.
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For robustness, we repeated the VECM analysis in a 3-variable system: (i) food price inflation, (ii) non-food
inflation, and (iii) overall inflation. The three variables exhibit a cointegrating relationship. The impulse response
functions corroborate rest of the findings. We find evidence of pass-through from food to non-food, and from food
to aggregate inflation. We also find similar degree of persistence in food price inflation.
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In order to analyze this relationship more formally, we use quarterly data and test for the
existence of a long-term or cointegrating relationship between aggregate inflation (measured
quarter-on-quarter), and the relative price of food. Based on strong evidence for cointegration,
we estimate a simple OLS regression of aggregate inflation on the relative price of food. The
results are shown in Table 5 (columns 1-3). The simple co-movement between relative price of
food and aggregate inflation is not corroborated by regression evidence. We do not find a
statistically significant relationship for the entire period. We do find some evidence for a
significant pass-through post 2000, however the results do not survive once we control for
changes in the money stock (Table 5, columns 4-6).
Implications
The results in this section establish the importance of food prices in overall inflation in
India. An important policy question is whether central banks should focus on headline or core
measures of inflation. In principle, core inflation measures should remove temporary noise (e.g.
due to weather shocks that drive prices of food temporarily higher). As argued by Cecchetti
(2007), measured over a longer horizon, headline and a well designed measure of core inflation
should coincide. However, given that the headline inflation has been consistently above core in
the Indian case over the last two decades (the only exceptions being in 1994 and 1995, (Figure
14), core inflation is likely to be a biased estimate of medium and long-term term inflation.
Moreover, a prediction that comes out of the benchmark New Keynesian model with nominal
price rigidities is that central banks should respond by tightening if there are second round
effects of an increase in the relative commodity prices. The evidence we find for a significant
association between relative price of food and aggregate inflation, and for pass-through from
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food to non-food inflation suggests that the central bank should not ignore food prices while
making monetary policy decisions.
Overall, these results call for focusing on headline rather than core measures of inflation
for policy purposes.
Can our analysis shed light on which measure of headline inflation should policymakers
use? In order to answer this question, one of exercises we carry out is to evaluate the relationship
between relative price of food and aggregate inflation with CPI-based indices. In order to
conduct this analysis, we create sub-indices for food and non-food (excluding fuel) using the CPI
data. One surprising finding is that the food price inflation rate based on CPI tracks very closely
the inflation rate based on the WPI (the correlation between the WPI-based and either of the CPIbased food price inflation rate (and also prices) is 0.9, Figure 15a). Ideally, one would expect the
prices at the retail level to be significantly above the wholesale price due to markups along the
value-chain.21 In contrast, in the non-food category, the CPI and WPI-based inflation rates have
very low correlation (particularly for the CPI for industrial workers, Figure 15b). This could be
explained e.g. by the inclusion of services in the WPI.
Figure 16a and 16b show that the CPI-based indices also support evidence for comovement between relative price of food and aggregate inflation. Moreover, the relationship
appears to be stronger than WPI (shown in Figure 12).
Similarly, repeating the exercise in Table 2 using CPI-based indices, the results suggest a
much stronger pass-through, with the effect being strongest for rural workers. A one percentage
point increase in the relative price of food is associated with a 0.12 percentage point increase in
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Basu (2011) also finds that restricted to a common set of commodities, the WPI and CPI based indices are highly
correlated.
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the aggregate inflation in case of rural workers, and a 0.06 percentage point increase in case of
industrial workers. These effects are statistically and economically significant, and are stronger
for the sample period before 2000 (Table 6).22
These results suggest that an index of inflation relevant for consumers, CPI may be more
appropriate than WPI. However, CPI in its current form has very limited coverage and cannot be
used for disaggregate sector-level analysis, and moreover is not used in practice by Indian
policymakers. A case could therefore be made for building a more comprehensive CPI.
V. WHICH COMMODITIES DRIVE FOOD-PRICE INFLATION?
There are two main factors which determine the contribution of different commodities to
food price inflation: (i) the weight of each commodity in the overall food basket, and (ii) change
in prices of these commodities. To begin with, we look at broad trends in inflation of primary
and manufactured food items. From Figure 2, we know that primary food items constitute a
bigger weight in the food basket. At the same time, the inflation rate for primary food items is
typically also higher than that for manufactured items (Figure 17). For example, in 2010, the
difference was as high as 10 percentage points. Moreover, the long-term trend in the inflation for
primary products is always above that for manufactured food items. Hence, given the high
weights, and high inflation rates, we can expect primary commodities to be contributing to a
larger extent to the overall food inflation.
In order to dig deeper into the specific commodities which contributed to food price
inflation, we look at all the 112 commodities in the 2004-05 food basket and use a simple
methodology to quantify their contributions.
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Table 6 only shows the regressions without controlling for money stock. The results remain remarkably similar
when we control for changes in money stock.
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Recall in Equation (2), we defined the food price index using a Laspeyres formula.
Taking first differences of (2), and dividing by

,
∆

∆
∑
Or,

∑
(3)
Where

is the weight for in the food basket in the base period.

food inflation rate and

denotes the aggregate

denotes the inflation rate for commodity at time . Hence, the

contribution of item in explaining food inflation is given by

∑
(4)
is a product of three factors – (i) the share of commodity in the food basket, (ii) the inflation
rate of , and (iii) the ratio of the price index of

to the overall food price index in the previous

period. Hence, commodities with higher weights as well as high inflation are the natural
candidates for being among the biggest contributors to the overall food inflation. However,
commodities with very high weights in the food basket could also contribute significantly even
though the rise in their prices is not very significant. The converse could be true as well – there
could be commodities with relatively low weights which experience a sharp increase in prices,
and could contribute to overall food inflation.
Based on this logic, we classify all the commodities in the food baskets into 4 bins: (i)
high inflation and high weight, (ii) high inflation and low weight, (iii) low inflation and high
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weight. (iv) low inflation and low weight. High and low are defined as above and below the
median of inflation and weight respectively. The high-weight, high-inflation bin for selected
years - 1998, 2008, 2009 and 2010 is shown in Table 7.23 The commodities falling in this bin are
the most likely candidates for the biggest contributors to food inflation. Though there is some
variation in the list of commodities; broadly the high inflation and high weight commodities can
be classified into four groups: (i) animal source food – which includes milk, fish and chicken, (ii)
fruits and vegetables e.g. mangoes, cauliflower, brinjal, etc. (iii) staples e.g. rice and wheat, and
(iv) processed food – including sugar, edible oils, etc.
In what follows, from Equation (4), we compute

for each of the 112 commodities in

the food basket. We first take the annual averages of the individual commodity indices as well as
of the overall food index, and then calculate the respective inflation rates. We use the weights in
the 2004-05 basket for the calculations. Finally, as a check, we make sure that the following
identity holds in the data.

The top 50 contributors and their contributions for some selected years – 1998, 2008, 2009 and
2010 are shown in Table 8. The top 5 contributors in each of these years are also shown in Figure
18. The contributors to food inflation are typically concentrated in a few commodities. The total
contribution of the top 5 to the overall food inflation is large – 46 percent in 1998, 44 percent in
2008, 59 percent in 2009, and 51 percent in 2010. The top contributors are typically the
commodities in the high-inflation, high-weight bin. They include milk and fish in the category of
animal source food; onions, potatoes, cauliflower, and mangoes in fruits and vegetables; sugar
23

All the four bins for some selected years are shown in Table A1.
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and edible oils (mustard and rapeseed oil, and vanaspati) in processed food; and rice and wheat
in cereals.
There has been some variation in the top group as well. For example, in 2010, animal
source food was the leading group, both animal source foods and processed foods were equally
important in 2009; processed food was leading in 2008; while in 1998, fruits and vegetables
dominated the inflation. The leading individual items contributing to food inflation has also been
changing – milk in 2010, sugar in 2009, rice in 2008, and mangoes in 1998.24 Milk has been
important over the entire time period and its significance has increased. It explained about 8
percent of food inflation in 1998, and its importance has increased three times by 2010.
VI. WHAT FACTORS EXPLAIN THE RISE IN FOOD PRICE INFLATION? CASE
STUDIES OF SPECIFIC COMMODITIES
In this section, we examine in detail the possible factors that could explain the inflation patterns
for commodities which we identified as primary contributors to food inflation during the last two
decades. These factors can be classified into long-term factors and those that are more important
in the shorter term.
The long-term factors include both the structural factors as well as long-term government
policies. In particular, we consider the following: (i) demand side factors e.g. those related to
changing structure of demand away from cereals towards high-value items like livestock
products. This can be attributed to rising incomes and changing lifestyles (e.g. from
urbanization) 25 , (ii) supply-side factors e.g. changes in production and productivity. On the
24
25

Since mango is a seasonal fruit, the inflation figures are based on the few month that is available.

For example, Mittal (2006) estimates the expenditure elasticities in 1999 for different food groups in India based
on rounds in the NSS. She finds the highest elasticities for animal source food (e.g. milk), followed by processed
food (e.g. sugar) and fruits and vegetables.
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supply side, the performance of the agricultural sector in India has been abysmal. The sector has
managed an average growth rate of merely 3 percent and with high volatility in the last twenty
years. In particular, India has now lower yields per hectare of cereals than most comparable
countries including Sri Lanka, China, Bangladesh and Pakistan26, (iii) long-term policies e.g. the
cereal-centric focus of the government through a system of producer support prices and
maintenance of grain reserves. The three long-term structural factors contribute towards built-in
inherent inflationary pressures, making the system vulnerable to price increases from short-term
shocks.
In addition to longer-term structural factors and policies, there can also be short-term
contributors to inflation. These include (i) short-term shocks e.g. negative shocks like droughts,
floods etc. as well as positive income shocks (ii) domestic policy interventions e.g. revision to
minimum support prices, (iii) trade policy responses e.g. easing of export restrictions, and (iv)
movements in international commodity prices.
In the section above, we identified four groups as leading contributors to food inflation
viz. animal source food, fruits and vegetables, processed food and cereals. We will analyze the
trends in inflation for some selected items under these groups which we identified to be
important.
Animal source food- Milk
Milk was the most important contributor to food inflation in 2010. Moreover, its
contribution has steadily increased over time. Figure 19 shows the evolution of the inflation rate
and production of milk over time. Three stylized facts emerge from the figure: (i) The inflation
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For example, in rice, data from FAO for 2008 suggests that yields in China at 6.5 tons per hectare are almost
double that of India at 3.4 tons per hectare. Even the yields in Bangladesh are higher at 3.9 tons per hectare.
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rate for milk shows an increasing trend since 2005, with particularly sharp increases in 2009 and
2010. (ii) Based on data up to May, there was a reversal in inflation in 2011. As discussed above,
we classify the factors potentially responsible for explaining the inflationary patterns in milk
among long-term and short-term factors.
Long-term factors
There has been a sustained increase in the production of milk over time. Milk production
has nearly doubled between 1995 and 2010.

Moreover, the rate of increase in production has

risen from 3.7 percent prior to 2005 to 4.2 percent thereafter. In spite of being the largest
producer of milk in the world, estimates show the productivity to be quite low. Annual milk yield
per dairy animal was about one tenth of that achieved in the USA and about one fifth of the yield
of a New Zealand dairy cow (FAO 2003). Also, the milk availability was quite low at 241 grams
per capita per day (Economic Survey 2005-06).
According to Rakotoarisoa and Gulati (2006), Indian dairy policies have always been
protecting dairy farmers grouped in cooperatives from low priced dairy imports. The policies
have included both domestic support and, in the past, high trade protection measures. The
domestic support has been in the form of subsidies under the Operation Flood (OF) Program of
the government which were part of the plan expenditure. From the point of view of the effect on
prices, the OF program would be important not only in terms of increasing overall supply but
also in smoothing price differentials across time and space as it aimed to create a national milk
grid.
The long-term trade policy of the government in milk and milk products has also played a
role in sustaining inflationary pressures. Milk traditionally has faced high trade barriers. The
trade protection before 1990 was mainly in the form of quota and canalization where all imports
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were controlled by National Dairy Development Board (NDDB). However, the import of milk
powder, as per one of the earlier GATT agreements, was being allowed at a rate of zero per cent.
There was a spurt in imports of milk powders. Subsequently, the zero-duty bound rate in milk
powder was finally renegotiated and Tariff rate Quotas (TRQs) were imposed towards 2000.
In 2010, for example, with a 3 percent education cess, milk and cream face a substantially
high tariff of 68 percent. In addition, there are administrative hurdles, where for import of
livestock products, an applicant has to apply thirty days in advance to get clearance from the
Department of Animal Husbandry and Dairying.
In terms of domestic policy, until 1991, the dairy industry was subject to licensing. The
dairy industry was progressively de-‘canalized’ after 1991 and private sectors including multinational companies with milk processing and manufacturing plants were allowed.27 All these
supply side measures meant that milk production increased in India but the growth turned out to
be insufficient.
Thus the most important factor contributing to the rising inflation in milk, given the
continued increase in production, is probably the substantial increase in its demand over time.
Based on the different rounds in the NSS, Gandhi and Zhou (2010) show the demand for
livestock products to be going up significantly.28 Their expenditure share rose to 21 percent in
2004/05, being the second largest after cereals. Furthermore, they show that within livestock
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In 1992, because of concerns raised about excessive capacity of milk products and sale of adulterated/
contaminated milk, limited controls were brought back through the Milk and Milk Products Order (MMPO), see
Rakotoarisoa and Gulati (2006). MMPO from June 1992, reintroduced registration for milk processing units and
was thus an entry barrier for private sector. In March 2002, the government made some important amendments so
that the MMPO would basically restrict itself to regulating food safety, quality, sanitary and hygiene conditions of
all registered units (see Jha 2003).
28
Gokarn (2011) also presents evidence for rising demand for proteins, both animal (e.g. milk) and plant (e.g.
pulses) based due to rising incomes and changing lifestyles.
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products, milk and milk products have the largest share at nearly three-quarters in both rural and
urban areas.
In addition, the demand for milk and milk products also have the greatest sensitivity to
changes in income (proxied by expenditure). Based on their estimates of income elasticity,
Gandhi and Zhou project the demand for milk to grow at about 10.6 percent per year from
2004/05, which is much smaller than the rate of growth in its production of about 4.2 percent
(between 2005 and 2010 from Figure 19). Therefore, inflationary pressures in milk since 2005
can be attributed mainly to the rising demand which has outpaced the increases in its production.
Short-term factors
In addition to longer-term structural factors and policies, we also identify some key short-term
shocks – both positive and negative, which could have contributed to the observed patterns of
inflation in milk.
Two key developments since 2005/06 which constitute positive income shocks to
households are worth mentioning. First, the National Rural Employment Guarantee Scheme
(NREGA) was introduced with the first phase starting early 2006. Second, the sixth pay
commission was implemented starting early 2009. Both these schemes brought significant
increases in the disposable incomes of households. Combined with the high income elasticity of
milk, these developments could contribute towards explaining the rising trend in its inflation
since 2005, and the spikes in 2009 and 2010.
Furthermore, the droughts in 2009 in North India that hiked the price of fodder and raised
the cost of milk production could also have reinforced the inflationary pressures from the input
side.
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Finally the reversal in the inflation rate in 2011 (based on data till May) can be due to two
main reasons. First, the improved supply of fodder possibly reduced the costs of milk production
and eased inflationary pressures. Second, the recent trade policy responses by the government
could have played a role as well. The government allowed duty-free import of 30,000 tonnes of
skimmed milk powder and 15,000 tonnes of butter oil in February 2011, which could have eased
the supply pressures. In addition, the government imposed an export ban on milk powder and
casein at the same time. Since both exports and imports of milk and milk products constitute a
very small share of production (less than one percent), these trade measures could at most play a
marginal role towards easing inflationary pressures in milk. Since the drop in the inflation rate to
single digits is fairly recent, it remains to be seen how far these measures remain successful in
taming inflation.
Sugar
Two distinct facts stand out from the Figure 20a. (i) There have been three peaks in the
inflation rate during the last two decades – 15.2 percent in 1997, 16.6 percent in 2004, and the
highest peak of 47.0 percent in 2009. Excluding these peaks, the trend in sugar prices has
actually been deflationary. (ii) The pattern on inflation closely tracks the pattern of sugarcane
(and sugar) production.
Long-term factors
Sugar has a reasonably high income elasticity of demand. Among the elasticities
estimated by Mittal (2006), with an elasticity of 0.83, it ranks second after animal source foods.
Not only the direct but also the derived demand for sugar from the processing industry (such as
soft drinks, biscuits and confectionaries) has been rising. Hence, similar to animal source foods,
the rising demand accompanying economic growth is a long-term structural factor contributing
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to sugar inflation. However, one key difference in the case of sugar is that, in spite of the longterm trend of rising demand, the demand-supply gap has not been persistent. In fact, in years of
good harvest of sugarcane, there tends to be a match between total production and domestic
demand with surplus if any (over accumulation of stocks) being allowed to be exported. In a
year like 2006-07, India harvested 355 million tonnes of sugarcane converting to 28 million
tonnes of sugar, while the demand for sugar was estimated to be only 20.8 million tonnes
(Edelweiss, 2010). However, in a bad harvest year such as 2008-09, when the production of
sugar collapsed to 14.5 million tonnes; even assuming no demand growth, there is a significant
demand-supply gap.
Long-term policies (both domestic and foreign) have played an important role in building
up inherent inflationary pressures primarily because the sugar sector has been among the most
heavily regulated industries in the country.
The complex system of support prices for different crops implies that sugarcane
production depends significantly on policy measures in competing sectors as well for example in
cereals. The central government establishes a minimum support price (MSP) for sugarcane on
the basis of recommendations by the Commission for Agricultural Costs and Prices (CACP) and
after consulting state governments and associations of the sugar industry and cane growers. Since
2009, the government has instituted a new system of fair and remunerative prices (FRP) that
would link cane prices with sugar price realization by the mills. The FRP is used by the cane
producing states of Maharashtra, Karnataka, Andhra Pradesh and Bihar. Several state
governments further augment the MSP/FRP, typically by 20-25 percent, due to political
compulsions rather than market pricing. In addition, other big cane producing states such as Uttar
Pradesh, Uttarakhand, Punjab, Haryana and Tamil Nadu declare their own State Advised Price
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(SAP) for cane. The SAP is usually higher than the FRP. For the 2010-11 sugar season, the FRP
was Rs 139 Rs per quintal while the SAP in UP, the second biggest sugar producing state, was
Rs 205 per quintal. In addition to mandates for FRP and SAP, the government has also been
levying a fee on sugar mills (currently Rs. 240 ($5.4) per ton of sugar) to fund a Sugarcane
Development Fund (SDF).
The government interventions have not been restricted to sugarcane sector per se but
encompass regulations related to marketing, stocking and futures trading as well. In marketing,
the government has followed a policy of partial control and dual pricing. The sugar mills are
mandated to supply 10 percent of their production to the government as levy sugar at belowmarket prices, which the government then channelizes to the consumers through the Public
Distribution System (PDS) system to the Below Poverty Line (BPL) families. Mills are allowed
to sell the balance of their production at market prices. However, the release of free-sale sugar
and levy-sugar is administered by the government through periodic quotas (for three months),
designed to maintain price stability in the market.
In addition, the government can also impose stocking limits under the Essential
Commodities Act. These limits are set as a proportion of requirements for particular time
periods. Prior to 2001, the government did not allow any futures trading in sugar. Since May
2001 the rules were relaxed and three national exchanges were given permission to engage in
futures trading. Finally, in terms of trade policy, the sugar sector has traditionally been closed,
with tariffs currently at a level of 60 percent. In general there has been a ban on imports of raw
sugar.
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Overall, a plethora of policy interventions on a regular basis could have long term effects
in terms of the incentives that they generate (affecting production, productivity and marketing
behavior) and efficiency of the system.
Short-term factors
The short-term factors contributing to the inflation pattern in case of sugar are related to
(i) supply shocks, (ii) changes in support prices, policies related to stocking and futures trading,
and (iii) temporary trade policies (Figure 20b). Broadly, sugar prices inversely follow the
production of sugar which follows the production of sugarcane in the country. In 2008-09 when
the production of sugarcane declined by almost a quarter, that of sugar declined by 45 percent
and prices spiked. Once sugarcane production recovered, the upward pressure on prices eased.
On domestic policies, the support prices (FRP) of sugarcane were raised in 2009-10
which could have added to the rise in the prices of sugar. Since sugar mills in some states were
required to pay the SAP (higher than FRP) to sugarcane farmers irrespective of the market price
of sugar, it could have further added to inflationary pressures. Softening sugar prices in 2010
coupled with the anticipation of a large cane crop discouraged the sugar mills to pay higher cane
prices. Nonetheless, cane prices received by farmers remained high because of government
policies to not adjust the FRP or SAP downward implying that sugar prices stayed firm for some
time.
On the marketing side, first, in May 2009, the government suspended futures trading in
sugar until September 2010. Due to improvements in domestic sugar supplies and the consequent
softening of its retail prices, futures trading was resumed on December 27, 2010. Second, the
government imposed stocking limits for six months in August 2009 to rein in prices. In February
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2010, the stock limits were extended for another four months. These limits barred bulk
consumers from stocking sugar equivalent to more than ten days of their consumption needs.
In terms of trade policies, the government response to rising prices has been to ban
exports and liberalize imports. The export of sugar was banned in September 2008, while dutyfree imports of raw and white sugar were allowed respectively in February and April 2009. The
government further exempted imported sugar, both raw and white from the levy obligations and
quota restrictions on releases to the market. Given that inflationary pressures in sugar started
emerging as far back as May 2007 (Figure 20b) hence the responses on the trade side could be
considered to be delayed.
Importantly, even when imports were allowed by the central government, the UP
government blocked imported raw sugar to be used by local mills arguing that first the sugarcane
that was locally produced in UP be crushed. This restriction by the UP government was imposed
in November 2009 and was lifted only in February 2010. The government regulation requires
that only those mills that have imported raw sugar can process it. Thus mills in UP could not
send their imports that were lying at ports to mills in other states (for example in Maharashtra) to
process. Given that UP is a large producer (contributing 26 and 27 percent to total production in
2009 and 2010 respectively, next only to Maharashtra), such policy measures could have a
significant effect on market prices in the short run.
More recently, through a series of notifications the government extended duty free
imports of raw and white sugar through December 31,suh 2010, which was further extended until
March 31, 2011. Since April 1, 2011, the 60 percent import duty structure has been reinstated.
On the export side, the ban stayed till February 2010 where it was lifted once inflationary
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pressures started receding. Given the history of high inflation in sugar as well as the recent rising
trend, the rationale for such policy reversals remains unclear.
Cereals-Wheat and Rice
Although cereals are not the top direct contributor to overall food inflation, they are
particularly important to study for various reasons. First, the government has been intervening
extensively (along the supply chain in pricing, procurement, stocking, transport, and distribution)
in the cereals markets. The government has also been the most proactive in wielding off any
inflationary pressures on cereals. Second, the cereal price rises can put pressure on prices of
other food items, through for example substitution in production away from non-cereals. Third,
the rural wages could be linked to prices of cereals; hence a rise in its price could result in a rise
in the cost of production for other food items and for non-food products as well.
The evolution of inflation rate for rice and wheat, and its potential correlates is shown in
Figure 21a. Four key facts emerge from the data. (i) In general, except for the two peaks (1999
for both rice and wheat; 2006 for wheat and 2008 for rice), inflation in cereals has been largely
muted, (ii) during the peak of the global food price crisis, the cereal prices in India continued to
be low; (iii) the correlation of domestic rice and wheat price inflation with changes in
international prices is weak (0.14 and 0.31 for rice and wheat respectively) (iv) since 2009, the
inflation rate in both rice and wheat have been declining, unlike the high value items.
Long-term factors
The production of cereals, in particular, wheat has seen only modest increases over time
(Figure 21a). Technology adoption in cereals has been slow with improved varieties of seeds
exhibiting very sluggish diffusion. The area allocated to rice declined by 3 percent in the last
decade (2000-2010). The growth rate of production subsided on average from 2 to 1.6 percent
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per annum between 1991-2000 and 2001-2010 and there was a marginal increase in yield growth
rate from 1.3 to 1.6 percent during the same period. The picture in case of wheat has been
gloomier. The growth rate in production and yield between the two decades has been reduced by
one half and one third respectively. Overall, the significant growth rates in cereal production that
were achieved during Green Revolution have now become stagnant in the last decade or so. This
has been attributed among other reasons to excess use of fertilizer (particularly urea that is
heavily subsidized) and dropping groundwater levels owing to sub-optimal crop choices.
In fact compared to wheat and rice, coarse cereals have performed much better with
nearly 4 percent increase in yields in the last decade. Other lagging crops such as oilseeds and
pulses have also outperformed cereals in terms of yields (only marginally in case of pulses). In
fact, the yield growth across all principal crops is unmatched with cotton where it grew by as
much as 11 percent in the last decade (attributed to the spread of Bt Cotton). Among the
important crops that showed worse performance than main cereals are sugarcane and some
disaggregated category of pulses.
On the domestic policy side, government has intervened heavily in the cereal markets
through three main policies: (i) procurement (ii) stocking and (iii) releases through the public
distribution system.
First, the procurement system in the form of minimum support prices (MSP) that has the
objective of ensuring reasonable income to farmers and adequate availability of food grains to
consumers at reasonable prices plays an important role in determining food inflation. MSP acts
as a floor price and serves as a benchmark for inflation. Importantly for MSP to be effective in
procurement, it has to rise above the market clearing price else the government will not find any
sellers. Hence any increases in MSP can set up inflationary pressures in the system. Gaiha and
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Kulkarni (2005) showed a strong positive correlation between the level of MSP (for rice and
wheat) and WPI as well as CPI-AL after controlling for time trends and level of income.
Though MSP is aimed at providing incentives to farmers, it traditionally has been below
international prices. This implies an implicit tax on the farmers given the regulations on exports.
Further, as the fiscal costs of the MSP system have spiraled, a long term effect has been the
declining public investment in agriculture (Gaiha and Kulkarni (2005)).
Second, the government maintains both buffer stocks and strategic grain reserves (the
latter since 2008). The stockpiling and the release of reserves are tools used by the government
for price stabilization. Third, on the side of disbursement, by keeping the variation in issue prices
to the PDS low, government has tried to stabilize prices for the consumers. The PDS however is
mired with leakages and corruption (Kotwal et. al., 2011) and does not serve as an adequate tool
for shielding consumers from price pressures.
On the trade side, there was a ban on exports of both wheat and rice till the mid-1990s.
For most of the period we focus on in this paper, the restrictions on exports were already lifted.
However, similar to milk and sugar, the tariffs on both rice and wheat are nearly prohibitive at 70
and 50 percent respectively.
With significant public intervention, the 1990s witnessed some small steps at reforming
the food policies of the government. The government has more or less removed the restrictions
on interstate movement of commodities and proposed to do away with the Essential
Commodities Act and replace it with an emergency act. Since, agriculture is a state subject, the
government has advised states to amend laws such as Agriculture Produce Marketing Committee
act (APMC). In reality most of the restrictive policies have remain unchanged (see Jha et al
2010).
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Short-term factors
One of the short-term factors contributing to inflation in cereals has been weather shocks
e.g. a drought in 2009 in North India. As shown in Figure 21a, the drought affected mainly the
production of rice, which declined by 10 percent.
While the existence of a support price system constitutes a long-term factor for
explaining inflation as discussed above, we consider revisions in MSP as a short-term cause of
inflation. In principle MSP is based on cost of cultivation (C2) calculated by CACP that takes
into account all expenses in cash and in kind, plus rent paid for leased land, imputed value of
family labor and interest costs on working and fixed capital. Since 1997-98, the MSPs have often
been set higher than the C2 benchmark (for political reasons). In 2001-02, for example, the
weighted average C2 costs of 8 wheat producing states was Rs 4.83 per kg while the MSP was
set at Rs 6.20 per kg (Gaiha and Kulkarni 2005).
MSP generally gets revised upwards every year but the magnitude of increase can vary
and sometimes substantially. For example, the MSP for both wheat and rice increased by onethird in 2007-08 and 2008-09 respectively. The increases in MSP have moreover tended to be
higher in high-inflation years in order to maintain procurement. For example, in case of wheat,
the sharp increases in MSP by 15 and 33 percent in 2006-07 and 2007-08 coincided with the
steady rise in inflation rate throughout 2006, and the first half of 2008 (Figure 21b). Ideally
MSP should be low to reduce procurement in bad (high inflation) years and should be high in
good (low inflation) years to procure more and stock up as argued by Basu (2010). The absence
of any downward revision in MSP over time and the lack of adjustment for inflationary pressures
make it an important factor accounting for inflation in cereals.
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Another domestic policy that the government has used has been the restriction on futures
trading. For example, in February 2007, in order to reduce incentives for hoarding, the
government banned futures trading in rice and wheat (Figure 21b).
Further, one of the main short-term measures to address inflationary pressures in cereals
is trade policy i.e. allowing imports and restricting exports during times of adverse production
shock. The peak in wheat inflation in November 2006 of nearly 30 percent was followed by
immediate action by the government where it imported nearly 6 million tonnes of wheat, and it
did put significant downward pressure on prices. Similarly, concomitant with the May 2008 peak
in the inflation rate of nearly 14 percent, the government again imported 1.7 million tonnes in the
month of May itself. Likewise, export bans were placed on wheat in February 2007 immediately
after the inflation rate peaked; and on non-basmati rice in April 2008 in the midst of high and
rising inflation. Overall, the trade policy response in cereals is distinctive in terms of its
promptness in reaction to rising inflation and in stark contrast to the case of sugar and milk.
Edible Oils
The edible oil sector in India comprises vanaspati, mustard and rapeseed oil, soybean oil,
palm oil, sunflower oil, safflower oil and others. According to the FAOstat, India has
consistently been ranked among the top four producers of oilseeds and top consumers of edible
oils in the world. It is now the biggest importer of edible oils overtaking China in 2009.
Specifically the imports include soybean oil mainly from Brazil and Argentina and palm oil from
Indonesia and Malaysia. Over the long run, imported oils mostly palm and soybean have
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accounted for most of the consistent growth in consumption and now account for about half of
the oil consumed in India.29
Among the edible oils, we focus more on vanaspati and mustard and rapeseed oil given
that they appear frequently as top contributors to the overall food price inflation (Figure 18), both
are among the top five in 2003, and are in the top ten in many years. These two edible oils,
however, are different from others in terms of high domestic production and comparatively low
import penetration (particularly in the case of mustard and rapeseed oil).
The pattern of inflation in these two commodities (Figure 22) shows that in the last
decade there have been three key peaks in their inflation rates. The first one occurred in 1998 for
mustard and rapeseed oil when its inflation rate jumped to more than 40 percent; the second in
2002 and 2003, when the inflation rate for both vanaspati and mustard and rapeseed oil reached
close to 20 and 40 percent respectively. The third peak for both which was relatively muted
corresponded to the global food price crisis in 2008. Other than these peaks, the inflation has
been quite low. Recently, since September 2010, there has been some upward pressure on prices
of both vanaspati, and mustard and rapeseed oil with their inflation rates in May reaching 10-11
percent.
Long term factors
The major long term factors responsible for the high consumption and import of edible
oil in India are increases in per capita income and population, change in tastes and preferences as
well as low productivity in the domestic oilseed sector.
In terms of policies, imports were liberalized in 1994 with edible oils taken off the
negative list and put under Open General License. Since then, an increasing portion of the edible
29

Source: Directorate of Vanaspati, Vegetable Oils and Fats, Government of India.
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oil consumption started getting sourced from imports (Dohlman et al., 2003). The per capita
availability of edible oils went up drastically after liberalization. In the decade prior to
liberalization the growth of about 6 percent occurred in per capita availability while in the
decade after, it went up by more than 60 percent.
The liberalization in edible oils occurred in phases. Based on Lahiri Committee report
(2006) on edible oils, two distinct phases are discernible: the first between 1994 and 1998, when
customs duty on edible oils progressively came down to reach a low of 15% in July 1998; and
the second after 1999, when such duties witnessed an upward trend, touching a high of 92
percent for refined palm oil in April 2005.30 Between 1994 and 2005, import duties were revised
17 times (Table A2 from Lahiri Committee report), creating uncertainty for both edible oil
producers and importers.
With these upward revisions in tariffs after 2000, the import penetration has continued to
be high. This reflects the lack of competitiveness of the edible oil sector where even with high
tariff walls, the import’s share in consumption has been maintained. Further, two developments
could have counteracted the effect of rising tariffs in edible oils viz. the Indo-Nepal Treaty on
trade and the India Sri Lanka Free Trade Agreement. Both these treaties allowed duty free
imports without any quantitative restrictions; the latter was restricted only to vanaspati. These
treaties were further revised to relax the rules of origin requirements.31
Edible oil production, particularly, mustard and rapeseed oil has typically been
fluctuating in line with the variability in oilseed production, which partly explains fluctuations in
30
31

We thank Ashok Lahiri for pointing this out.

On March 2, 2002, the Treaty was modified by incorporating a yearly import limit of 1 lakh tonnes to address the
concerns of Indian vanaspati industry.
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its inflation rate. This is possibly because the share of imports in consumption of mustard and
rapeseed oil is much lower than in other edible oils. Vanaspati, on the other hand, has exhibited a
distinct downward trend in production over the last decade. Yet, this has not translated into a
consistent increase in the inflation rate for two reasons: (i) shifting preferences away from
vanaspati towards other edible oils, and (ii) imports from regional markets under trade treaties.
Among the long-term factors accounting for inflation patterns, outcomes in the oilseed
sector need to be looked at as well. India’s trade policy in oilseeds has been quite restrictive
with high tariffs (of about 30 percent) and non-tariff barriers such as the need for proof of
genetically modified (GM) free status.
On the domestic side, over the long run even though India has been one of the largest
producers of oilseeds in the world, the productivity in the sector has been quite low (fifty percent
of the world average). More importantly, the yields for domestic oilseed production have been
quite variable as oilseeds are mostly cultivated in un-irrigated areas with low quality of seeds
(Srinivasan, 2005).
The increase in the prices of oilseeds has been higher than that in edible oils partly as a
result of deliberate policy of giving higher support prices to oilseeds to encourage diversification
away from cereals. However, oilseed cultivation has remained unattractive and since 2000, the
area under oilseeds has stagnated (after a peak in 2004-05 of about 27 million hectares it has
hovered around there).
Short Term Factors
Historically, the two spikes in the inflation rate for mustard and rapeseed oil in 1998 and
2003 coincide with production shocks but importantly also with significant increases in the
support prices for oilseeds. The support prices for mustard and rapeseed went up by over 20
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percent between 2002-03 and 2003-04. This coincided with the sharp rise in world prices around
the same time.
Another short-term factor in explaining the patterns of inflation is the movement in
international prices. The domestic prices of mustard and rapeseed oil and vanaspati like all other
edible oils track the international prices quite closely. The international prices of edible oils have
shot up recently, with an average y-o-y inflation of 32 percent between September 2010 and May
2011. Although total imports of edible oils by private traders also increased quite significantly
during this period, this did not result in lower inflation rates in general due to the high prices at
which the imports came in.
Fruits and Vegetables
Fruits and vegetables typically exhibit significant variability in production and yields
over time. Weather shocks in the principal production centers tend to have significant effects on
the prices of vegetables in particular. Among vegetables the highest spikes have been observed
in the case of onions followed by potatoes while among fruits, rise in prices of mangoes have
been most pronounced (Figure 23). In some years the price rises in onions and potatoes have
tended to coincide (e.g. in 1998), possibly because they are grown in the same regions
(Karnataka and Maharashtra), and also during the same seasons. One of the striking features of
inflation in the fruits and vegetables category is that the magnitude of the peaks in inflation at
times for some products have gone into triple digits.
Inflation in fruits and vegetables exhibits two distinctive features. First, looking at
monthly inflation patterns, the seasonality in prices of fruits and vegetables is quite evident. All
fruits and vegetables tend to have comparatively high prices in some seasons compared to others.
Second, there are wide swings in prices implying that there are both periods of scarcity as well as
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glut in the market within short time frames. This happens probably because supply tends to be
seasonal, while demand does not (e.g. in case of onions).
Long Term Factors
Both demand and supply side factors could account for the inflationary pressures in fruits
and vegetables. As discussed above, there has been a continuous shift in demand patterns
towards high value products that includes fruits and vegetables. Some of the increases in demand
for vegetables are linked to the demand for other commodities, for example the demand for
onions in part is derived from increases in meat consumption. Similarly, in the case of fruits,
there could be links to the rising demand for processed food such as juices and ice creams.
On the supply side, the usual factors where non-cereal sectors have been neglected by the
government can be considered to be responsible for the inflationary pressures in fruits and
vegetables. There has been a gradual shift in production towards fruits and vegetables but it
probably is slower than what would be required to meet the needs from the changing demand
patterns (Birthal et al 2007).
The important constraints for fruits and vegetables are most likely off-farm where there
has been very slow progress. There is an inadequate capacity for cold storage and there are no
cold chains or drying technologies. Seasonal shocks in the main production centers thus increase
the prices instantly. In addition, the supply chains remain uncoordinated with a host of
middlemen that add to mark ups throughout the chain. Also, the benefits of the increases in
prices in most part do not accrue to the farmers. The lack of coordinated chains also implies that
there is high incidence of waste and spoilage, the importance of which gets magnified in times of
scarcity. The long-term policies on retail and processing have played a role in creating this
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situation. The wide swings in the prices of fruits and vegetables also suggest that the market
information systems have historically not been well developed in the country.
Onions is a particularly interesting and important case to study given the frequent and
high peaks in its inflation rate. Moreover, it has attracted considerable media and policy
attention. Figure 23 shows that both production and productivity of onions has gone up
significantly in recent years. Yet, owing to the declining agricultural research and extension
systems, the productivity in India remains extremely low in international comparison. According
to the FAO, compared to 51 tons per hectare in the US and 22 tons per hectare in China, India’s
productivity was only 13 tons per hectare in 2006. Nevertheless, the production is usually
sufficient to meet the domestic needs and the surplus is exported.
On the marketing side National Agricultural Cooperative Marketing Federation of India
(NAFED) intervenes whenever there is a glut in the market and provides price support. Thus, though
there is no consistent system of MSP for onions, NAFED does cover the downside risk to some
extent. NAFED is also the agency that handles the export of onions and it fixes a minimum export
price. Since exports are canalized (they have to necessarily go through NAFED), this could affect the
incentives of producers to grow onions as an exportable crop.

Short term factors
Because of inadequate transport, storage and processing infrastructure, seasonal
variations lead to changes in prices of fruits and vegetables including in the case of onions. In
2010, in the main production center of onions in the winter season i.e. Maharashtra, higher than
expected rains destroyed the crops and there was an immediate push towards rising prices of
onions starting end of the year. These rain shocks could also affect seeds and saplings and thus
affect crops for the immediate next period and give short term persistence to inflationary
pressures. Since onion is an exportable crop, the government responded by imposing a ban on
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exports of onions in December 2010. At the same time the government allowed the imports of
onions from Pakistan. Moreover government raided many warehouses of traders to prevent
hoarding. In an earlier inflation episode, towards end of 1998, the government had also banned
exports of onions to stem price increases.
The rapidity in response of the government towards checking the rise in prices is
exceptional for a non-cereal foods category. Possibly the events in 1998 where there were strong
political fallouts from rise in onion prices pressured the government to act quickly.

VII. CONCLUSIONS AND POLICY IMPLICATIONS
This paper uses a disaggregated commodity level and high frequency dataset to provide a
forensic account of inflation in India over the last two decades, with a focus on food prices. This
forensic analysis comprises several elements.
We start by discussing the measurement of inflation in India, the different indices
officially published, and outline the measurement of food price inflation. We then discuss the
trends in overall inflation. We establish the commonly overlooked fact that low inflation has
been a rare occurrence in the Indian economy in the last two decades. Importantly, the long-term
trend in the inflation rate exhibits a U-shaped pattern with a structural break in 2000 and an
inflection point in 2002 (2003 for CPI).
Next, we show that the long-term trend for food inflation has also followed a U-shaped
path over the last two decades, with a clear reversal of the declining trend starting early 2000s. In
addition, there is evidence for a moderate correlation between international and domestic food
price inflation, albeit with significant variation across commodities based on tradability, e.g.
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edible oils exhibit a higher degree of pass-through. Moreover, the correlation is lower when
world prices are high than when they are low.
Further, we distinguish between food and non-food inflation based on WPI and find that
food price inflation is typically higher than non-food (with the long-term trend for food always
above non-food). Moreover, its persistence is close to that of non-food. There is also evidence
for a long-run cointegrating relationship between food, non-food and overall inflation rates; and
based on both a simple linear regression as well as a framework incorporating the dynamic
behavior of inflation, we find that there is a significant pass-through from food to non-food
inflation rates. A one unit shock to food inflation which translates to a 0.2 percentage point
increase in the long-run is associated with at least a 0.05 percentage point increase in non-food
inflation.
Finally, we also establish that the relative price of food and aggregate inflation co-move
with each other post 2000, although this finding does not survive in simple regressions (with
CPI-based inflation measures, we get a more robust relationship).
Given the importance of food in overall inflation, we take a step forward and rather than
treating food as a monolith, we disaggregate it into its different components. We explicitly
quantify the contribution of specific commodities to food price inflation. Although there is some
variation over time, the top contributors are typically the following: milk and fish, sugar, rice and
wheat, onions, potatoes, and to a lesser extent, edible oils. Moreover, the increase in relative
price of food since mid-2000s has been driven primarily by high-value – likely to be explained
by the changing demand patterns. In contrast, the increase in the 1990s was influenced primarily
by the economic reforms that improved the terms of trade for agriculture.
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Finally, we conduct case studies of specific items from the list of top contributors to
study the inflation patterns and the factors explaining them. The choice of commodities is
motivated by each one of them being been among the top contributors to food price of inflation
at some point during the last two decades. Importantly, the experiences of each of these
commodities tell a distinct story about the factors explaining the inflation patterns and the policy
responses. For example, persistent demand-supply gap in milk owing to changing tastes of
consumers; post green revolution fatigue reflected in declining or stagnant productivity in
cereals; multi-pronged government interventions in sugar; high import penetration in edible oils;
and inadequate infrastructure for smoothing prices (across space and over time) for fruits and
vegetables.
Some unifying messages also emerge from the case studies. We find that long-term
structural factors and lasting government policies as well as short-term exogenous shocks and
temporary government responses could explain the patterns of inflation across commodities.
Given the built-in inflationary pressures due to the existence of long-term factors, short-term
shocks can create a magnified effect on inflation. In addition, the intensity and speed of
government responses determines how quickly and to what extent the inflationary pressures are
reined in. Moreover, commodity-specific policies have both direct effects on the targeted sectors
as well as possible spillovers to other sectors (e.g. the cereal-centric policies of the government
have effects on supply of high-value items).
The findings in this paper can have several policy implications. First, combining both the
macro and the micro analysis, a case can be made that in the context of a developing country like
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India, both the central bank and other branches of the government can play a meaningful role in
tackling the inflation problem.32 Below we discuss some specific policy recommendations.
Given the high weight of food in overall inflation and the importance of supply factors or
more structural and less interest-sensitive demand factors in explaining food price inflation, the
hope is that the RBI can control overall inflation by curbing the demand for non-food items that
are more interest sensitive.33 However, even if the monetary transmission mechanisms operate
efficiently, controlling non-food inflation may have a limited effect on overall inflation
particularly if the central bank envisages to target an inflation rate with CPI-based indices which
have a relatively small weight on non-food (31-54 percent).
Therefore, one pertinent question is can monetary policy play any role in alleviating food
price inflation? There are several possible mechanisms. First, if monetary transmission through
the exchange rate channel is effective; i.e. if tighter monetary policy results in an appreciated
exchange rate, the prices of imported food items in local currency would fall. The strength of this
mechanism would vary across commodities depending on the degree of import penetration
(which itself could be endogenous to inflationary pressures as shown above). For example, we
can expect this channel to be operative to a greater degree in edible oils. The overall importance
of this channel would therefore depend on the pass-through to exchange rate as well as the
importance of highly tradable commodities in the food price index.
Second, tighter monetary policy would reduce the aggregate demand and incomes of
households, and in turn reduce the demand for food. The strength of this mechanism would

32
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See Jha (2005) for a similar argument.

Kapoor and Ravi (2009) show using micro data for India that the demand for food items is insensitive to interest
rate changes.
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depend on monetary transmission, which itself is likely to be “weak and unreliable” in
developing countries (see Mishra, Montiel and Spilimbergo, 2010, and Mishra, Montiel and
Spilimbergo, 2011). In addition, the strength of this channel would depend on the income
elasticity of demand for food, which existing studies estimate to be less than one (e.g. Gandhi
and Zhou, 2010 and Mittal (2006)). Therefore, if transmission is weak, and/or if food demand is
relatively income inelastic, monetary policy is likely to have only limited effects in curbing food
price inflation through this mechanism.
Alternatively, one can think of another commonly ignored channel which could have an
opposite effect i.e. where monetary tightening leads to a rise, rather than a fall in food prices in
the short-run (the so-called “price puzzle”). One of the explanations for the price puzzle
considered in the literature is the existence of a “working capital channel” wherein a rise in
interest expenses increases the marginal cost of production (Christiano, Eichenbaum and Evans,
1997 and Barth and Ramey, 2001). This channel could potentially work all along the value
chain from farm to retail (including processing, transportation, etc.), and is likely to be stronger
in the case of high-value food items such as livestock products (von Braun, et. al., 2005). The
availability of working capital has also been identified as among the five major constraints
affecting agro-processing industry in India (Kachru, 2006). This channel has to our knowledge
been largely ignored in the academic and policy discussions. If the working capital channel is
quantitatively important, then this would call for a less aggressive monetary policy stance.
The relative strength of these three mechanisms is an empirical question and merits
further research. To the extent that the food demand is less interest rate sensitive; the exchange
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rate and aggregate demand channels are relatively weak; and the working capital channel is
important, it is unlikely that tightening monetary policy can relieve food price inflation.34
Aside, the paper also has implications for which price index the central bank should
target – headline or core. Given that food has a high weight in the consumption basket and that
food price inflation has been consistently above non-food by itself calls for focusing on headline
rather than core measures of inflation. This is supported by further evidence of persistence in
food price inflation, and the existence of some pass-through from food to non-food. This policy
message is consistent with previous papers e.g. Walsh (2011), Anand and Prasad (2010), and
Catao and Chang (2010), and is also in line with the RBI’s view.35
Furthermore, regarding which measure of headline should the central bank use – given
that using the WPI significantly underestimates the degree of association between relative price
of food and aggregate inflation – points to the fact that as an index relevant to consumers, CPI is
more appropriate. Thus, a strong case for developing a more comprehensive CPI can be made.
Some important policy lessons also emerge for other government branches from the
commodity-level analysis. Trade barriers are typically very high and often prohibitive for most
food items, including for the top drivers of food price inflation. Yet, in the case of almost all
commodities we studied, trade policy (e.g. export ban, duty free imports etc) has been used as a
shock absorber to cool inflationary pressures. One exception is edible oil which was liberalized
in the mid-1990s, and where inflation has been quite muted. This raises the question whether the
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A reason other than the working capital channel which could make the case for monetary tightening weaker is
when higher interest rates attract capital inflows and lead to overheating, and high overall inflation. For example,
Turkey in the recent past reduced interest rates in times of rising inflation in order to stem capital inflows.
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See for example, Subbarao (2011).
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patterns of inflation we observe in most commodities would have been different were trade was
more liberalized to begin with.
The case studies further suggest that the effectiveness of trade policy as a stop-gap tool to
curb inflation depends on the timing of the response e.g. political expediency resulted in a rapid
response in the case of onions and cereals, while in case of milk and sugar, it was much delayed.
Promptness in the implementation of trade policy measures is crucial for two reasons. First, it
takes time to build new trade relationships if none existed from before (e.g. for clearance to
import livestock products, a 30-day advance notice is required). Second, the international prices,
particularly for large buyers like India could change affecting the import prices.
Based on the case studies, one clear policy message to emphasize is that curbing
inflationary pressures could be a rationale in itself to reduce long-lasting import barriers in
agriculture (both tariff and non-tariff barriers).36 Temporary and targeted export regulations could
still be warranted from the perspective of controlling inflation (although long-term application of
export regulations need to be avoided as it could generate perverse incentives against raising
production and producitivity).
The overarching message that emerges from this paper is that multiplicity of instruments
(for example different forms of support prices, domestic subsidies, futures trading) as well as the
number of government agencies involved makes the task of controlling inflation a daunting
challenge. The in-depth case studies suggest that, in general, policies and institutions primarily
created for increasing availability and stabilizing prices – such as relatively closed borders and
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Interestingly, as also discussed above, India for a long time had negotiated zero bound tariffs for many
agricultural commodities e.g. rice and dairy products under the Geneva Protocol (1947). The bound tariffs were later
renegotiated (as late as 2000) after the Uruguay Round (e.g. to 80 percent and 60 percent in rice and milk
respectively).
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domestic restrictions – could have actually aggravated the food inflation problem. Therefore, the
recent episode of food price inflation could reopen the debate over whether a more open and less
interventionist stance of the government can stabilize food prices and hence overall inflation.
Finally, the complex web of multiple agencies and multiple instruments working potentially at
cross-purposes can make the task of enhancing the effectiveness of monetary policy an uphill
one.
Overall, we recognize that this paper barely scratches the surface for many important
topics related to the issue of inflation in India – both at the macro as well as at the micro level.
The goal of this paper is to set the stage for research on many important issues raised above. In
particular, further research is warranted to study the importance of the working capital channel.
Further, quantifying the effects of different factors/policies in explaining the patterns of inflation
across commodities and over time is also an important area for further research.
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Table 1. Correlation between Domestic and World Food
Price Inflation

Overall
Rice
Wheat
Maize
Sugar
Edible oils
Chicken
Fish

0.47
0.14
0.30
0.15
0.62
0.88
0.32
0.55

Notes. The world prices are taken from the
Commodities Database at the IMF, and covers 13 food
items. The domestic food price inflation is based on a
weighted average of WPI for the same 13 items.

Table 2. Persistence of Food/Non-Food Inflation: Sum of Autoregressive Coefficients
[1]

[2]

Food inflation
0.326***
[0.108]

Non-food inflation
0.607***
[0.113]

2-quarter lag

0.076
[0.110]

-0.007
[0.134]

3-quarter lag

0.216*
[0.109]

0.157
[0.134]

4-quarter lag

-0.230**
[0.105]
87
0.19

-0.173
[0.115]
87
0.40

0.39

0.58

1-quarter lag

N
r2
Sum of autoregressive
coefficients

The table reports the coefficients from OLS regressions of food and non-food inflation calculated
based on quarterly data on WPI-based inflation (deaseasonalized). The optimal lag length is
selected on the basis of the AIC criterion. Standard errors are denoted in parentheses. ***, ** and
* denote statistical significance at 1, 5 and 10 percent respectively.
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Table 3a. Augmented Dickey-Fuller Test for Unit Root
5%
Test
critical
Outcome: 5%
statistic
value
p-value
Null
significance
Food inflation
-3.035
-3.463
0.123
Unit root
Do not reject
Non-food inflation
-3.496
-3.463
0.040
Unit root
Do not reject^
d.food inflation
-7.382
-1.664
0.000
Unit root
Reject
d.Non-food inflation -6.445
-1.664
0.000
Unit root
Reject

Table 3b. Johansen Test for Cointegration between Food and Non-Food Inflation
5%
Trace
critical
statistic
value
Null
Outcome
Null: No
cointegration
Reject
34.2754
15.41
No cointegrati
The tests are based on quarterly inflation rates (deasonalized). Optimal lag length is
selected based on the AIC Criterion. The null hypothesis for the ADF test is the
presence of a unit root. Trend an intercept are included in the ADF regression to test
for unit roots in levels; and only the intercept in the regression to test for unit root in
differences. ^ denotes the null hypothesis is not rejected at the 1 percent level of
significance.

Table 4. Pass-through from Food to Non-Food
Dependent variable. Non-food inflation
Food inflation

N
r2

0.195***
[0.073]
91
0.1

This table reports the coefficients from an OLS regression
of non-food on food inflation, both measured as
quarterly changes. Standard errors are denoted in
parentheses. ***, ** and * denote statistical significance
at 1, 5 and 10 percent respectively.
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Table 5. Relative Price of Food (to Non-Food) and Aggregate Inflation
[1]
overall
Relative price of food

-0.017
[0.015]

[2]
[3]
post-2000 pre-2000
0.038*
[0.022]

[4]
overall

-0.053***
[0.017]

-0.017
[0.014]

Change in money stock

N
r2

[5]
[6]
post-2000 pre-2000
0.032
[0.020]

7.978** 11.660***
[3.215]
[3.527]
91
0.02

46
0.07

45
0.13

91
0.08

46
0.21

-0.052***
[0.018]

1.442
[3.939]
45
0.13

The table reports the coefficients from OLS regressions based on quarterly data on WPI-based
inflation (deaseasonalized) on relative price of food to non-food. The data used in the regressions
span 1988q1-2011Q2; columns (4)-(6) use data from 1988q1-2008q4. Money stock is given by M0.
Standard errors are denoted in parentheses. ***, ** and * denote statistical significance at 1, 5 and
10 percent respectively.

Table 6. Relative Price of Food (to Non-Food) and Aggregate Inflation based on CPI

Relative price of
food

N
r2

[1]
overall

CPI-IW
[2]
post-2000

[3]
pre-2000

[4]
overall

CPI-Rural
[5]
post-2000

[6]
pre-2000

0.057***
[0.016]

0.084***
[0.021]

0.279***
[0.072]

0.121***
[0.026]

0.143***
[0.033]

0.247**
[0.085]

65
0.18

45
0.29

20
0.36

63
0.23

47
0.34

16
0.20

These are based on OLS regressions based on quarterly data of aggregate CPI-based inflation on relative price of food to nonfood. Standard errors are denoted in parentheses. ***, ** and * denote statistical significance at 1, 5 and 10 percent
respectively.

Table 7. List of High-Inflation and High Weight Commodities: 1998, 2009 and 2010
Animal Source Products

Fruits and Vegetables

Staples (Cereals/Pulses)

Processed Food

2010

Beef and Buffalo Meat (41.6,0.5)
Marine Fish (40.5,3)
Inland Fish (37.8,2.4)
Milk (24.6,13.3)
Poultry Chicken (23.7,1.7)
Egg (21.7,0.8)
Mutton (11.9,1.4)

Mangoes (34.9,2.7)
Cauliflower (24.1,1)
Oranges (22.5,0.5)
Papaya (21.8,0.4)
Cabbage (21.7,0.8)
Brinjal (20,1.2)
Banana (19.2,1.4)
Okra (13.3,0.5)
Tomatoes (13,1.1)
Onions (11.9,0.7)

Arhar (11.2,0.6)

Ghee (17,0.9)
Groundnut Oil (13.5,1.3)
Processed Prawn (16.4,0.5)
Sugar (14.7,7.1)
Atta Wheat Flour (10.4,1.6)
Betelnuts, Arecanut (9.6,0.4)
Biscuits (9.3,1.4)
Maida (9.2,1.9)
Cattle Feed Gola (11.3,0.5)

2009

Inland Fish (34.2,2.4)
Marine Fish (8.8,3)
Mutton (20.5,1.4)
Milk (14.3,13.3)

Potatoes (70.9,0.8)
Onions (36.9,0.7)
Cashew Kernel (29.8,1.6)
Apples (27.2,0.4)
Cashwenuts (19.3,0.7)
Papaya (10.7,0.4)
Green Peas (10.5,0.5)

Arhar (39.2,0.6)
Bajra (20.8,0.5)
Rice (13.7,7.4)
Maize (11,0.9)
Wheat (10.6,4.6)

Molases (53,0.5)
Sugar (47.7,7.1)
Unblended Tea Leaf (22.3,0.7)
Cotton Seed (21.3,0.5)
Dry Chillies (19.3,0.7)
Ghee (17.3,0.9)
Blended Tea Leaf (15.2,1.1)
Cattle Feed Gola (14.7,0.5)
Blended Tea Dust (12.1,0.6)
Other Oil Cakes (10.8,0.8)

Inland Fish (10.5,2.7)
Marine Fish (8,3.4)
Milk (8.5,15.1)

Onions (186.2,0.8)
Potatoes (152.8,0.9)
Mangoes (75.2,3)
Cauliflower (73.1,1.1)
Cabbage (50.7,0.9)
Oranges (45.3,0.6)
Tomatoes (38.8,1.2)
Brinjal (25.7,1.4)
Okra (23.1,0.6)
Cashwenuts (7.8,0.8)

Arhar (29.5,0.6)

ustard and Rapeseed Oil (42.3,2
Rice Bran Oil (34.9,0.9)
Soyabean Oil (34.9,1.8)
Unblended Tea Leaf (23.3,0.8)
Cotton Seed Oil (20.2,1.2)
Groundnut Oil (19.8,1.4)
Sunflower Oil (16.1,0.8)
Ghee (9.6,1)
Biscuits (7.9,1.6)

1998

Notes. The first and second figure in parentheses indicate the inflation rate and weight in the food basket respectively. Two additional
high-inflation, high-weight commodities not falling under any of these categories are Tea (27.3,0.5) and Dry Chillies (31.8,0.7).

Table 8. Contributions of Top 50 Contributors to Food Inflation (in percent). Selected Years
Rank
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

1998
Mangoes
Onions
Milk
Potatoes
Cauliflower
Mustard/Rapeseed Oil
Tomatoes
Soyabean Oil
Cabbage
Rice
Brinjal
Marine Fish
Dry Chillies
Sugar
Cotton Seed Oil
Groundnut Oil
Rice Bran Oil
Wheat
Inland Fish
Unblended Tea Leaf
Oranges
Arhar
Bagasse
Okra
Poultry Chicken
Biscuits
Turmeric
Tea
Sunflower Oil
Black Pepper
Garlic
Vanaspati
Grapes
Ghee
Papaya
Mutton
Cashwenuts
Maida
Moong
Sapota
Gur
Salt
Blended Tea Leaf
Gingelly Oil
Khandsari
Gram
Masur
Butter
Mustard
Apples

12.8
10.6
8.1
7.2
6.9
5.5
4.9
4.1
3.9
3.5
2.9
2.4
2.3
2.3
1.9
1.9
1.8
1.7
1.5
1.5
1.4
1.4
1.2
1.1
1.1
1.1
1.0
1.0
0.9
0.9
0.8
0.8
0.7
0.7
0.5
0.5
0.5
0.4
0.4
0.3
0.3
0.3
0.3
0.3
0.3
0.2
0.2
0.2
0.2
0.2

2003
Mustard/Rapeseed Oil
Cauliflower
Marine Fish
Mangoes
Vanaspati
Soyabean Oil
Milk
Groundnut Oil
Rice
Atta Wheat Flour
Maida
Coconut
Brinjal
Unblended Tea Leaf
Cotton Seed
Rice Bran Oil
Dry Chillies
Banana
Wheat
Powder Milk
Turmeric
Copra Oil
Onions
Cabbage
Blended Tea Leaf
Tapioca
Arhar
Ghee
Oranges
Mutton
Canned Fish
Green Peas
Gingelly Oil
Rawa Sooji
Okra
Bagasse
Sunflower Oil
Groundnut
Coffee
Bajra
Cattle Feed Gola
Mustard
Maize
Guava
Cashwenuts
Dry Ginger
Apples
Corriander
Papaya
Ragi

13.6
13.1
10.2
9.8
8.7
7.2
6.8
6.1
5.7
4.8
4.6
4.2
4.0
3.7
3.5
3.5
2.8
2.7
2.7
2.6
2.4
2.3
2.3
2.1
2.0
1.7
1.3
1.2
1.1
1.0
0.9
0.9
0.9
0.9
0.9
0.8
0.7
0.7
0.7
0.7
0.7
0.6
0.6
0.5
0.5
0.4
0.4
0.4
0.4
0.4

2008
Rice
Mangoes
Milk
Wheat
Sugar
Marine Fish
Tomatoes
Mustard/Rapeseed Oil
Vanaspati
Brinjal
Others
Cauliflower
Soyabean Oil
Cotton Seed Oil
Mutton
Tea
Blended Tea Leaf
Banana
Palm Oil
Corriander
Papaya
Coconut
Rice Bran Oil
Groundnut
Arhar
Masur
Atta Wheat Flour
Ghee
Rice Bran Extraction
Unblended Tea Leaf
Maida
Coffee
Oranges
Cattle Feed Gola
Ginger
Unblended Tea Dust
Excluding Oil
Guava
Biscuits
Salt
Sunflower Oil
Gur
Rice Bran
Gingelly Oil
Mustard
Tapioca
Maize
Turmeric
Groundnut Oil
Grapes

12.6
11.2
10.1
5.4
4.4
4.2
3.3
2.9
2.9
2.7
2.5
2.3
2.2
2.2
2.1
1.8
1.7
1.5
1.5
1.4
1.2
1.1
1.0
1.0
1.0
1.0
0.9
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.7
0.7
0.7
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.5
0.5
0.5
0.5
0.5
0.5

2009
Sugar
Milk
Rice
Inland Fish
Wheat
Potatoes
Cashew Kernel
Onions
Mutton
Marine Fish
Arhar
Dry Chillies
Urad
Blended Tea Leaf
Gur
Molases
Turmeric
Moong
Unblended Tea Leaf
Ghee
Tea
Tapioca
Apples
Cashwenuts
Maize
Bajra
Cotton Seed
Atta Wheat Flour
Banana
Others
Khandsari
Masur
Unblended Tea Dust
Poultry Chicken
Cattle Feed Gola
Maida
Egg
Blended Tea Dust
Groundnut
Coffee
Biscuits
Oranges
Papaya
Rice Bran Extraction
Garlic
Green Peas
Mustard
Vegetables Seeds
Powder Milk
Sapota

23.4
15.6
9.3
5.5
4.8
4.6
3.1
2.7
2.7
2.5
2.1
1.4
1.4
1.4
1.4
1.4
1.4
1.3
1.3
1.2
1.2
1.2
1.0
1.0
0.9
0.9
0.9
0.8
0.8
0.8
0.8
0.7
0.7
0.7
0.6
0.6
0.5
0.5
0.5
0.5
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.3
0.3

2010
Milk
Marine Fish
Sugar
Mangoes
Inland Fish
Rice
Turmeric
Wheat
Garlic
Poultry Chicken
Banana
Brinjal
Moong
Urad
Cauliflower
Mutton
Cabbage
Beef and Buffalo Meat
Atta Wheat Flour
Guava
Maida
Egg
Tomatoes
Groundnut Oil
Ghee
Onions
Oranges
Tapioca
Vanaspati
Biscuits
Rice Bran Extraction
Papaya
Blended Tea Leaf
Arhar
Litchi
Cashew Kernel
Cardamoms
Maize
Powder Milk
Okra
Cattle Feed Gola
Processed Prawn
Pork
Gur
Jowar
Wheat Bran
Butter
Bajra
Bagasse
Rawa Sooji

22.2
9.0
7.7
6.5
5.9
4.2
3.2
2.8
2.4
2.2
1.8
1.6
1.6
1.5
1.4
1.4
1.3
1.3
1.2
1.1
1.1
1.1
1.1
1.0
1.0
0.9
0.9
0.9
0.8
0.7
0.7
0.7
0.6
0.6
0.6
0.6
0.5
0.5
0.5
0.5
0.4
0.4
0.4
0.4
0.4
0.4
0.3
0.3
0.3
0.3
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Figure 1. Inflation in Emerging Economies
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Notes. This graph shows the annual inflation rates based on the consumer price indices (CPI). Source. International Financial Statistics, IMF.

Figure 2. Weights. WPI, 2004-05=100
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Figure 3. Weights: CPI, 2001=100
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Figure 4. Weights in the Food Basket: WPI (2004-05=100)
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Figure 5. Various Prices Indices in India: Rates of Change
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Notes. This figure shows the average y-o-y inflation rates.The WPI figure for 2011 is based on Jan-May; for CPI, from Jan-April. CPI-IW,
CPI-AL, CPI-RL and CPI-UNME are the CPI for industrial, agriculture, rural, and urban non-manual employees respectively. Source. Ministry
of Commerce and Industry, Government of India.

Figure 6. Inflation Rate: CPI and WPI
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Notes. This figure shows the average y-o-y inflation rates.The WPI figure for 2011 is based on Jan-May; for CPI, from Jan-April. The trends are
estimated based on a HP filter, with a smoothing parameter of 100. Sources. Ministry of Commerce and Industry, Government of India, and
authors' calculations.
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Figure 7. Average Inflation Rate by Sub-Periods
(in percent)
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Figure 8. Inflation and Policy Rate
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Notes. This figure shows the trend in the average y-o-y inflation rates based on WPI.The policy rate is the repo rate , the rate at which the RBI
lends money to commercial banks. WPI figure for 2011 is based on Jan-May; for repo rate, from Jan-June. The trends are estimated based on a HP
filter, with a smoothing parameter of 100. Sources. Ministry of Commerce and Industry, Government of India, and Reserve Bank of India.
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Figure 9. Inflation Rate: Food and Non-Food
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Notes. This figure shows the average y-o-y inflation rates based on WPI. The trends are estimated based on a HP filter, with a smoothing
parameter of 100. Sources. Ministry of Commerce and Industry, Government of India, and authors' calculations.

Figure 10a. Peaks. Food and Non-Food Inflation
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Notes. This figure shows the peaks in any month in a year for the y-o-y inflation rates based on WPI. The WPI figure for 2011 is based on JanMay; for CPI, from Jan-April. Sources. Ministry of Commerce and Industry, Government of India, and authors' calculations.
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Figure 10b. Number of months with food inflation higher than non food
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Notes. This figure uses y-o-y inflation rates based on WPI. The WPI figure for 2011 is based on Jan-May. Sources. Ministry of Commerce and
Industry, Government of India, and authors' calculations.

Figure 11a. Domestic and International Food Prices
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Notes. This figure shows the evolution of world and domestic food prices. The world prices are for 13 food items; domestic prices are
based on the WPI, and are a weighted average of the 13 items for which the world prices exist. Sources. IMF Commodities Database,
Ministry of Commerce and Industry, Government of India and authors'calculations.
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Figure 11c. Wheat: Domestic and International Prices
Price Indices (2005=100)
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Figure 12. Impulse Responses from a VECM model
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Figure 13. Relative Price of Food to Non-Food and Aggregate Inflation
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Notes. This figure shows the average inflation rate and the relative price of food to non-food based on WPI. The trends are estimated
based on a HP filter, with a smoothing parameter of 100. Sources. Ministry of Commerce and Industry, Government of India, and
authors' calculations.

Figure 14. Inflation rates: headline and core
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Notes. This figure shows the average y-o-y inflation rates based on WPI. Core inflation is defined over all commodities excluding food and fuel. T
he trends are estimated based on a HP filter, with a smoothing parameter of 100. Sources. Ministry of Commerce and Industry, Government o
f India, and authors' calculations.
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Figure 15a. Food Price Inflation Rate: CPI and WPI
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Notes. This figure shows the average y-o-y food inflation rates.The WPI figure for 2011 is based on Jan-May; for CPI, from Jan-April. CPIIW, CPI-AL, CPI-RL and CPI-UNME are the CPI for industrial, agriculture, rural, and urban non-manual employees respectively. Source.
Ministry of Commerce and Industry, Government of India.

Figure 15b. Non-Food Inflation Rate: WPI and
CPI
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Notes. This figure shows the average y-o-y non-food (excluding) inflation rates.The WPI figure for 2011 is based on Jan-May; for CPI, from
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Figure 16a. Relative Price of Food and Overall Inflation
(CPI-Industrial Workers)
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Notes. This figure shows the average inflation rate and the relative price of food to non-food based on CPI for industrial workers.
The trends are estimated based on a HP filter, with a smoothing parameter of 100. Sources. Ministry of Commerce and Industry,
Government of India, and authors' calculations.

Figure 16b. Relative Food Prices and Overall Inflation (CPI-Rural Workers)
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The trends are estimated based on a HP filter, with a smoothing parameter of 100. Sources. Ministry of Commerce and Industry,
Government of India, and authors' calculations.
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Figure 17. Inflation Rate: Food. Primary and Manufactured Products
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Notes. This figure shows the average y-o-y inflation rates based on WPI. The trends are based on a HP filter with a smoothing parameter of
100. Sources. Ministry of Commerce and Industry, Government of India and authors' calculations.
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Figure 18. Contribution of Leading Commodities to Food Inflation
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Figure 19. Milk
Inflation rate
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Figure 20a. Sugar
Inflation rate
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Figure 20b. Sugar: Monthly Inflation Rate
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Figure 21a. Cereals
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Figure 21b. Cereals: Rice and Wheat: Monthly Inflation Rate
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Figure 22. Edible Oils
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Figure 23. Fruits and Vegetables
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Inflation Rate: Annual
500

250
Cauliflower
Mangoes
Onions
Potatoes

200

150

Potatoes
Onions
Cauliflower
Mangoes

400

300
100
200
50
100

0

-50

-100

-100

1995m4
1996m2
1996m12
1997m10
1998m8
1999m6
2000m4
2001m2
2001m12
2002m10
2003m8
2004m6
2005m4
2006m2
2006m12
2007m10
2008m8
2009m6
2010m4
2011m2

2009
2010

2007
2008

2005
2006

2003
2004

2001
2002

1999
2000

1997
1998

1995
1996

0

Trade in Onions ('000 tonnes)

Production of Onions ('000 tonnes)
16000

1800

14000

1600
1400

12000

Exports

Imports

1200
10000
1000
8000
800
6000

600

2010

2009

2008

2007

2006

2005

2004

2003

2002

2001

2000

0

1999

0

1998

200

1997

2000

1996

400

1995

4000

Notes. Sources: Ministry of Commerce and Industry, Government of India, FAOstat and
Indiastat.

81
Table A1. Classification of Commodities By Inflation and Weight
High inflation
High weight
Low weight
High weight

Low inflation
Low weight

1998

Onions (186.2,0.8)
Potatoes (152.8,0.9)
Mangoes (75.2,3)
Cauliflower (73.1,1.1)
Cabbage (50.7,0.9)
Oranges (45.3,0.6)
Mustard and Rapeseed Oil (42.3,2.1)
Tomatoes (38.8,1.2)
Rice Bran Oil (34.9,0.9)
Soyabean Oil (34.9,1.8)
Dry Chillies (31.8,0.7)
Arhar (29.5,0.6)
Brinjal (25.7,1.4)
Unblended Tea Leaf (23.3,0.8)
Okra (23.1,0.6)
Cotton Seed Oil (20.2,1.2)
Groundnut Oil (19.8,1.4)
Sunflower Oil (16.1,0.8)
Inland Fish (10.5,2.7)
Ghee (9.6,1)
Milk (8.5,15.1)
Marine Fish (8,3.4)
Biscuits (7.9,1.6)
Cashwenuts (7.8,0.8)

Bagasse (345.6,0.2)
Garlic (60.3,0.3)
Turmeric (41.7,0.4)
Black Pepper (35.3,0.1)
Grapes (28.9,0.4)
Sapota (26.9,0.2)
Papaya (26.7,0.5)
Gingelly Oil (18.4,0.2)
Tea (18.4,0.5)
Mustard (15.2,0.2)
Gur (13.3,0.4)
Khandsari (12.7,0.3)
Apples (11.9,0.5)
Masur (11.6,0.3)
Moong (11.1,0.4)
Salt (10.5,0.2)
Butter (9.4,0.3)
Pineapple (6.2,0.2)

Rice (5.6,8.3)
Wheat (4.4,5.2)
Cattle Feed Gola (4.2,0.5)
Poultry Chicken (4.1,1.9)
Mutton (3.9,1.6)
Sugar (3.3,8.1)
Blended Tea Leaf (3.1,1.3)
Vanaspati (3.1,3.3)
Maida (2.6,2.1)
Gram (1.9,1.6)
Atta Wheat Flour (0.9,1.8)
Bajra (-0.4,0.5)
Beef and Buffalo Meat (-1.1,0.5)
Powder Milk (-1.7,0.9)
Egg (-2.5,0.9)
Banana (-7.3,1.6)
Maize (-7.9,1)
Coconut (-20.3,1.1)

Bread and Buns (5.2,0.3)
Cakes and Muffins (5,0.1)
Ragi (4.4,0.1)
Cardamoms (4.3,0.1)
Urad (4,0.5)
Ginger (3.8,0.2)
Dry Ginger (3.5,0.2)
Cummin (2.6,0.2)
Jowar (2.2,0.4)
Rawa Sooji (1.4,0.4)
Coffee Powder (0.2,0.1)
Canned Fish (0,0.3)
Sweet Potatoes (-0.5,0.1)
Wheat Bran (-1.1,0.4)
Coffee (-1.7,0.3)
Pork (-2.2,0.3)
Betelnuts, Arecanut (-5.8,0.5)
Barley (-8.8,0.1)
Copra Oil (-10.1,0.5)
Tapioca (-12.3,0.3)
Groundnut (-16.4,0.2)
Green Peas (-21.4,0.5)
Guava (-27.4,0.4)
Corriander (-31.9,0.1)

2008

Tea (38.5,0.5)
Mangoes (37.4,2.7)
Others (30.7,0.8)
Papaya (25.8,0.4)
Cauliflower (24,1)
Tomatoes (23.5,1.1)
Brinjal (17.5,1.2)
Cotton Seed Oil (15.8,1.1)
Mustard and Rapeseed Oil (14.8,1.9)
Rice (14.2,7.4)
Arhar (13.9,0.6)
Blended Tea Leaf (13.5,1.1)
Cattle Feed Gola (13.4,0.5)
Coconut (12.9,1)
Soyabean Oil (12.5,1.6)
Mutton (12.1,1.4)
Oranges (11.7,0.5)
Marine Fish (11.2,3)
Rice Bran Oil (10.5,0.8)
Unblended Tea Leaf (10.4,0.7)
Rice Bran (10,0.5)
Molases (9.6,0.5)
Vanaspati (9.4,2.9)
Banana (8.8,1.4)
Wheat (8.8,4.6)
Ghee (8.6,0.9)
Palm Oil (7.8,1.7)
Okra (6.9,0.5)
Sunflower Oil (6.7,0.7)
Milk (6.6,13.3)

Corriander (84.2,0.1)
Ginger (76.8,0.2)
Groundnut (45.3,0.2)
Masur (29,0.2)
Mustard (28.5,0.2)
Excluding Oil (26,0.2)
Cardamoms (25.9,0.1)
Gingelly Oil (24.5,0.2)
Coffee Powder (23.7,0.1)
Salt (22.4,0.2)
Dry Ginger (19,0.2)
Gur (18.6,0.3)
Turmeric (18.2,0.3)
Barley (18,0.1)
Guava (17.6,0.3)
Unblended Tea Dust (16.8,0.4)
Others (16.6,0.2)
Coffee (15.3,0.3)
Rice Bran Extraction (15,0.4)
Tapioca (13.9,0.3)
Bagasse (10.4,0.2)
Grapes (10.3,0.4)
Canned Meat (9.9,0.1)
Cakes and Muffins (8.8,0.1)
Pineapple (7.8,0.2)
Mixed Spices (7.4,0.3)

Sugar (6.5,7.1)
Green Peas (5,0.5)
Cashwenuts (4.7,0.7)
Cotton Seed (4.6,0.5)
Food powder (4.5,0.6)
Bajra (4.5,0.5)
Biscuits (4.3,1.4)
Maize (4.2,0.9)
Atta Wheat Flour (4.1,1.6)
Blended Tea Dust (4.1,0.6)
Powder Milk (4.1,0.8)
Dry Chillies (3.7,0.7)
Maida (3.4,1.9)
Egg (3.2,0.8)
Groundnut Oil (2.8,1.3)
Cashew Kernel (1.5,1.6)
Beef and Buffalo Meat (0.5,0.5)
Gram (0.5,1.4)
Inland Fish (-0.9,2.4)
Betelnuts, Arecanut (-1.2,0.4)
Poultry Chicken (-2.3,1.7)
Apples (-3.7,0.4)
Cabbage (-4.3,0.8)
Processed Prawn (-5.1,0.5)
Potatoes (-16.9,0.8)
Onions (-21.4,0.7)

Maize Atta (6.3,0.1)
Khandsari (6.3,0.3)
Fish Meal (6.2,0.2)
Black Pepper (6.2,0.1)
Jowar (6,0.4)
Copra Oil (5.4,0.4)
Besan Gram Powder (4.7,0.4)
Ragi (3.9,0.1)
Condensed Milk (3.3,0.2)
Ice Cream (3.3,0.2)
Rawa Sooji (3.3,0.3)
Papad (3.2,0.3)
Butter (3.2,0.3)
Pork (2.7,0.2)
Bread and Buns (2.7,0.3)
Roasted Cashew Nut (2.2,0.1)
Lemon (1.1,0.3)
Pickles (0.7,0.1)
Sugar Confectionary (0.4,0.2)
Wheat Bran (0.2,0.4)
Vegetables Seeds (0,0.4)
Chire Beaten Rice Flakes (0,0.2)
Canned Fish (-0.3,0.2)
Sapota (-0.8,0.2)
Cummin (-1,0.2)
Litchi (-3.3,0.2)
Moong (-4.2,0.3)
Sweet Potatoes (-6.3,0.1)
Urad (-10.6,0.4)
Garlic (-25.2,0.3)
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2009

2010

Table A1 (contd). Classification of Commodities By Inflation and Weight
High inflation
Low inflation
High weight
Low weight
High weight
Low weight
Potatoes (70.9,0.8)
Turmeric (66,0.3)
Oranges (8.7,0.5)
Coffee Powder (8.7,0.1)
Molases (53,0.5)
Gur (57.6,0.3)
Egg (8.3,0.8)
Rawa Sooji (8.3,0.3)
Sugar (47.7,7.1)
Khandsari (44.8,0.3)
Processed Prawn (7,0.5)
Excluding Oil (7.3,0.2)
Arhar (39.2,0.6)
Tapioca (42,0.3)
Beef and Buffalo Meat (7,0.5)
Jowar (7.2,0.4)
Onions (36.9,0.7)
Moong (39,0.3)
Banana (6.5,1.4)
Maize Atta (7.1,0.1)
Inland Fish (34.2,2.4)
Litchi (33.2,0.2)
Atta Wheat Flour (5.7,1.6)
Dry Ginger (6.9,0.2)
Cashew Kernel (29.8,1.6)
Urad (33.1,0.4)
Poultry Chicken (5.6,1.7)
Others (6.8,0.2)
Tea (27.3,0.5)
Ragi (32.4,0.1)
Powder Milk (4.5,0.8)
Pickles (5.7,0.1)
Apples (27.2,0.4)
Masur (25,0.2)
Biscuits (4.4,1.4)
Condensed Milk (5.4,0.2)
Unblended Tea Leaf (22.3,0.7)
Mustard (24.2,0.2)
Maida (3.6,1.9)
Papad (4.6,0.3)
Cotton Seed (21.3,0.5)
Groundnut (23.9,0.2)
Food powder (3.1,0.6)
Mixed Spices (4.4,0.3)
Bajra (20.8,0.5)
Sapota (21.8,0.2)
Cabbage (3,0.8)
Bread and Buns (3.6,0.3)
Mutton (20.5,1.4)
Unblended Tea Dust (21.1,0.4)
Okra (2.1,0.5)
Fish Meal (3.6,0.2)
Dry Chillies (19.3,0.7)
Cardamoms (18.9,0.1)
Cauliflower (1.7,1)
Grapes (3.2,0.4)
Cashwenuts (19.3,0.7)
Roasted Cashew Nut (17.7,0.1)
Rice Bran (1.6,0.5)
Pork (2.8,0.2)
Ghee (17.3,0.9)
Pineapple (15.9,0.2)
Gram (-0.5,1.4)
Salt (2.8,0.2)
Blended Tea Leaf (15.2,1.1)
Sweet Potatoes (15.6,0.1)
Betelnuts, Arecanut (-2.1,0.4)
Wheat Bran (2.7,0.4)
Cattle Feed Gola (14.7,0.5)
Canned Fish (15.6,0.2)
Palm Oil (-2.9,1.7)
Ice Cream (1.5,0.2)
Milk (14.3,13.3)
Vegetables Seeds (14.8,0.4)
Mustard and Rapeseed Oil (-3.3,1.9) Chire Beaten Rice Flakes (0,0.2)
Rice (13.7,7.4)
Ginger (14.7,0.2)
Tomatoes (-4.3,1.1)
Barley (-1.7,0.1)
Blended Tea Dust (12.1,0.6)
Cummin (14.4,0.2)
Vanaspati (-5.1,2.9)
Black Pepper (-2.8,0.1)
Maize (11,0.9)
Garlic (13.7,0.3)
Mangoes (-6.4,2.7)
Copra Oil (-3.1,0.4)
Others (10.8,0.8)
Coffee (11.5,0.3)
Groundnut Oil (-6.7,1.3)
Besan Gram Powder (-4.5,0.4)
Papaya (10.7,0.4)
Butter (11.4,0.3)
Coconut (-7.2,1)
Gingelly Oil (-4.6,0.2)
Wheat (10.6,4.6)
Canned Meat (10.7,0.1)
Soyabean Oil (-7.5,1.6)
Lemon (-14.6,0.3)
Green Peas (10.5,0.5)
Bagasse (10.4,0.2)
Brinjal (-9,1.2)
Corriander (-22.8,0.1)
Marine Fish (8.8,3)
Cakes and Muffins (9.9,0.1)
Sunflower Oil (-12.2,0.7)
Guava (-28.7,0.3)
Sugar Confectionary (9.6,0.2)
Rice Bran Oil (-14.4,0.8)
Rice Bran Extraction (9.3,0.4)
Cotton Seed Oil (-17,1.1)
Beef and Buffalo Meat (41.6,0.5)
Marine Fish (40.5,3)
Inland Fish (37.8,2.4)
Mangoes (34.9,2.7)
Milk (24.6,13.3)
Cauliflower (24.1,1)
Poultry Chicken (23.7,1.7)
Oranges (22.5,0.5)
Papaya (21.8,0.4)
Cabbage (21.7,0.8)
Egg (21.7,0.8)
Brinjal (20,1.2)
Banana (19.2,1.4)
Ghee (17,0.9)
Processed Prawn (16.4,0.5)
Sugar (14.7,7.1)
Groundnut Oil (13.5,1.3)
Okra (13.3,0.5)
Tomatoes (13,1.1)
Onions (11.9,0.7)
Mutton (11.9,1.4)
Cattle Feed Gola (11.3,0.5)
Arhar (11.2,0.6)
Atta Wheat Flour (10.4,1.6)
Betelnuts, Arecanut (9.6,0.4)
Biscuits (9.3,1.4)
Maida (9.2,1.9)

Turmeric (128.6,0.3)
Garlic (100.2,0.3)
Cardamoms (89.4,0.1)
Guava (76.6,0.3)
Litchi (74.5,0.2)
Bagasse (47.9,0.2)
Moong (46.3,0.3)
Urad (35.7,0.4)
Tapioca (29.4,0.3)
Black Pepper (22.4,0.1)
Rice Bran Extraction (20.9,0.4)
Butter (20.8,0.3)
Sweet Potatoes (20.6,0.1)
Pineapple (20.5,0.2)
Pork (19.3,0.2)
Wheat Bran (18.2,0.4)
Sapota (14.6,0.2)
Khandsari (14,0.3)
Groundnut (13.7,0.2)
Gur (13.3,0.3)
Cummin (13.2,0.2)
Dry Ginger (12.3,0.2)
Vegetables Seeds (11.9,0.4)
Jowar (11.9,0.4)
Grapes (11.6,0.4)
Rawa Sooji (11.3,0.3)
Ice Cream (11.2,0.2)
Ginger (9.7,0.2)
Papad (9.3,0.3)

Powder Milk (8.5,0.8)
Bajra (8.3,0.5)
Blended Tea Leaf (7.8,1.1)
Wheat (7.8,4.6)
Rice (7.6,7.4)
Maize (7,0.9)
Blended Tea Dust (6.9,0.6)
Cashwenuts (6.2,0.7)
Cashew Kernel (5.8,1.6)
Unblended Tea Leaf (5.5,0.7)
Vanaspati (5.3,2.9)
Food powder (5,0.6)
Coconut (4.5,1)
Green Peas (3.9,0.5)
Apples (3.7,0.4)
Dry Chillies (3.5,0.7)
Sunflower Oil (3.2,0.7)
Soyabean Oil (1.8,1.6)
Molases (1.6,0.5)
Cotton Seed (-0.6,0.5)
Palm Oil (-1.3,1.7)
Mustard and Rapeseed Oil (-1.7,1.9)
Rice Bran Oil (-1.9,0.8)
Cotton Seed Oil (-2.6,1.1)
Gram (-3.1,1.4)
Rice Bran (-4.8,0.5)
Others (-7.9,0.8)
Tea (-17.7,0.5)
Potatoes (-32.2,0.8)

Bread and Buns (8.6,0.3)
Besan Gram Powder (8.4,0.4)
Sugar Confectionary (8.4,0.2)
Unblended Tea Dust (8.3,0.4)
Coffee Powder (7.9,0.1)
Canned Meat (7.7,0.1)
Lemon (6.3,0.3)
Cakes and Muffins (5,0.1)
Barley (4.8,0.1)
Gingelly Oil (4.6,0.2)
Condensed Milk (3.9,0.2)
Salt (3.6,0.2)
Mustard (3.4,0.2)
Coffee (3.3,0.3)
Roasted Cashew Nut (3.3,0.1)
Mixed Spices (2.2,0.3)
Ragi (2.2,0.1)
Pickles (1.6,0.1)
Copra Oil (0.3,0.4)
Maize Atta (0,0.1)
Chire Beaten Rice Flakes (0,0.2)
Excluding Oil (-0.5,0.2)
Canned Fish (-0.5,0.2)
Others (-1.9,0.2)
Fish Meal (-5.7,0.2)
Masur (-6.4,0.2)
Corriander (-29.8,0.1)
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Table A2: Trade Policies in Edible Oils: 1994-2005
April 1994

RBD palmolein placed on OGL with 65% import duty.

March 1995
July 1998

All edible oils (except coconut oil, palm kernel oil, RBD palm
stearin) placed on OGL with 30% duty.
Import duty further reduced to 15%.

1999–2000

A 10% surcharge (S) added- Import duty-total 16.5%.

December
1999

Duty on refined oils raised to 25% +10% (S) -Also 4% special
additional duty (SAD) on refined oils.

June 2000

Import duty on crude oils raised 25%(B)+10%(S), refined oils to
35% (B)+10% (S)+ 4% (SAD), Import duty on crude palm oil (CPO)
for manufacture of vanaspati retained at 15%(B)+10%(S)
Import duty on CPO for manufacture of vanaspati raised to 25%
and on crude vegetable oils to 35%. Import duty on CPO for
manufacture, other than of vanaspati, raised to 55%. Import
duty on refined vegetable oils raised to 45% (B)+ 4% SAD. Import
duty on refined palm oil and RBD palmolein raised to 65% (B)+
4% SAD
Duty on crude oils for manufacture of vanaspati/refined oils
raised to 75% except on soya bean oil, rapeseed oil, and CPO, at
45%, 75%, and 75% respectively. Import duty on refined oils,
including RBD palmolein, raised to 85% (B) except for soya bean
and mustard oil where it was placed at 45% (B) and 75% (B)
respectively due to the WTO binding. Also 4% SAD on refined
oils.
Import duty on CPO and its fractions of edible grade, in loose or
bulk form, reduced from 75% to 65%.
Import duty on crude sunflower oil or safflower oil reduced to
50% up to an aggregate of 1,50,000 tonnes tariff rate quota
(TRQ) subject to conditions. Duty on refined rape, colza, or
mustard oil reduced to 45% up to TRQ of 1,50,000 tonnes
subject to some conditions.
Status quo on import duty structure maintained. Import of
vanaspati from Nepal brought under SAD of 4%.
SAD made non-applicable on vanaspati imported from Nepal
under TRQ.
Import duty on refined palm oil and RBD palmolein reduced
from 85% to 70% and SAD dropped.
Import duty on refined palm oil and RBD palmolein raised from
70% to 75%
Import duty on crude palm oil and RBD palmolein raised from
65% to 80%, and that on refined palm oil and RBD palmolein
from 75% to 90%.

November 2000

March 2001 As amended on April 26, 2001

October 2001
November 2001

March, 2002
August 2002
April 2003
July 2004
February 2005

Lahiri Committee Report (2005), (B)- Basic duty, (S) –surcharge, (SAD)- Special Additional Duty

