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During the past decade, because of the persistent deficit in India’s pulse 
sector, the sharp rise in pulse prices has coincided with significant 
changes in the nature and extent of the pulse trade. Surprisingly, no sys-

tematic study has been done on the evolution of this trade, despite the fact 
that the role of trade in the price formation of pulses is becoming increasingly 
important. This chapter attempts to fill this research gap. Since exports of 
pulses from India are comparatively small, we focus on imports.

Background
As discussed in Chapters 2 and 3, India grows and consumes several types of 
pulses primarily because of heterogeneity in preference across regions. The 
production and consumption data for the period 2000– 2012 show an esti-
mated annual shortage of 2 million to 3 million tons of pulses, which has ush-
ered in significant imports. How the trade in pulses evolves has significant 
implications for their production, consumption, prices, and generally on the 
entire supply chain, including processing and retailing. Imports fill the gap 
between production and consumption and can help cool inflationary pres-
sure (Gokarn 2011). Although pulses do not have a comparatively high weight 
(vis-à-vis commodities like cereals and some animal products) in the whole-
sale price index used to measure inflation in India, pulses have experienced 
high prices for a long time. This has been particularly true since 2005, so that 
pulses figure in the list of commodities that have driven the rise in the relative 
price of food.

Trade as a tool for stabilizing prices has been employed across a spectrum of 
food products facing price pressures, and pulses in India are no exception (see 
Minot 2011 for examples). In many cases where there is a threat of significant 
price rise, particularly in cereals, the trade policy response has been quick and 
large. For example, when there was pressure on wheat prices in 2006, India 
quickly arranged imports of 6 million metric tons of wheat from Australia 
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(Murugkar 2006).1 In addition, stop-gap imports of milk, sugar, and certain 
vegetables (such as onion) represent a common policy stance in response to ris-
ing prices. The liberal trade policies adopted for pulses since 2000 were prob-
ably adopted under the same principle. In response to such policies and the 
expanding set of trading partners who see India’s pulse market as a significant 
opportunity, pulse imports have been steadily growing, rising by as much as 
36 percent in the previous decade beginning in 2001. Although the evolution 
of pulse imports has coincided with a parallel increase in their domestic prices, 
to the best of our knowledge, no rigorous study of pulse imports and the 
extent to which they cool the domestic pulse markets has been undertaken.

Study Objectives and Data Sources
To study these dynamics and test the hypothesis of a cooling effect, we use 
a unique dataset from the government of India’s Customs Department that 
provides disaggregated trade flow data at high frequency.2 High frequency is 
extremely important since annual data— which is how most trade statistics are 
reported— cannot be used to study the dynamic price behavior of pulses and 
its relationship with imports. In addition to revealing details on landing sites, 
types of pulses, and unit values, the customs data allow the dating of imports. 
Only by dating imports can we establish any concordance between a high fre-
quency of imports and a similar frequency in price indexes.

To study the impact of imports on domestic prices, we need to map pulse 
imports onto their counterparts in the domestic price data at identical or at 
least similar frequencies. Employing the wholesale price data and the port 
data from the Customs Department, we assess the cooling effect of pigeon pea 
imports, one of the most important pulses in India in terms of production and 
consumption. This pulse has also been subjected to persistent price spikes.3 
Our study has the following objectives: (1) to describe the evolution of India’s 
pulses imports disaggregated by commodities; (2) to identify the time-series 
behavior of different types of pulse imports and possible substitution between 

1 Hereafter, measurements in tons are metric tons. India has been self-sufficient in wheat for a 
long time (since 1980). However, India imports wheat during years of unfavorable weather to 
meet the growing demand and also to add to stocks, as was the case in 2006. Between 2012 and 
2014, India reached wheat production volumes of 95 million tons and was second only to China 
in production.

2 Cooling effect refers to pulses imports possibly reducing short-term upward price pressure in 
India’s domestic market.

3 In recent years the retail price of pigeon pea surged to 120 rupees per kilogram, whereas other 
pulses remained at around 70 rupees per kilogram for more than six months (Reddy 2009a).
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the imports and domestic sources, if any; (3) to analyze the changes in imports 
along the extensive (expansion of the set of importers) and intensive (expan-
sion of imports per importer) margins of the pulse trade; and (4) to answer 
these questions:

• How have imports of pulses affected domestic prices?

• What is the nature of the effect on prices— that is, do imports bring prices 
down or just slow their rate of increase?

• What is the time span for imports to have a bearing on the price of pulses?

As mentioned, the study employed highly disaggregated customs data that 
allow a finer classification of product and source (up to the company level). 
The rich dataset, available at the 8-digit Harmonized System level (HS), 
helped in documenting stylized facts on the evolution of the pulse trade with 
comparatively high accuracy and significant details. The HS system devel-
oped by the World Customs Organization (WCO) is an international stan-
dard system for classifying traded products. Under the classification, pulses 
come under chapter 07 (subheading 0713 at the four-digit level), which 
includes such items as “dried leguminous vegetables, shelled, split or skinned.” 
Table 6.1 lists the broad categories of pulses under the HS classification with 
their codes.

The time period of our study is 2001 to 2012. The customs data contain 
information on both import and export values (in current US dollars and in 
Indian rupees) and volumes of pulses traded. However, the data on volumes 
were not originally standardized in terms of units; rather, several types of 
units were used such as containers, bags, kilograms, and boxes, making it dif-
ficult to bring them under a common denomination. Hence, we standardized 
the quantities based on unit values from non-missing data specified in met-
ric units. Using unit values and identifying commonality in value-unit rela-
tionships, the units were standardized to kilograms for all quantity flows. 
Several validation checks were done to ensure that at least in orders of magni-
tude there was comparability with other data, wherever available. The pulses 
imports were grouped under seven main categories: pea, pigeon pea, chick-
pea, green gram, black matpe, lentils, and beans.4 The category “pea” included 
yellow pea, split yellow pea, green pea, and dry pea. The pigeon pea group 

4 01731000 represents peas, which includes both yellow and green pea. However, customs data 
also provide product description along with an HS code. So, even if both yellow pea and green 
pea came under the same HS code, with the help of product description, we could separate out 
the data for yellow pea and green pea. The same was the case with black matpe and green gram.
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included whole as well as split pigeon pea. Beans as a group constituted a small 
portion of the total pulses trade. All types of beans were therefore combined 
into one category, which included kidney beans, black-eyed beans, cowpea, 
lablab beans, and green beans. Cumulatively, different beans accounted for 
5 percent to 6 percent of the total pulses imports.

The customs data are recorded at a daily frequency. For this study, the daily 
imports were converted into weekly imports by taking the average of daily 
imports over seven days. This was done to include days when there was no 
port arrival and also to match the import data with price data recorded at a 
weekly frequency. The Wholesale Price Index (WPI) for pulses was used for 
weekly domestic prices. The weekly import values (in millions of [constant] 
US dollars) and the WPI of pulses were used for the period 2002– 2012.

Import Policies Affecting Pulses
During the 1970s and 1980s, India followed a protectionist trade policy with 
respect to agricultural commodities. Imports were restricted with the aim of 
safeguarding and promoting the interests of domestic agriculture. The Indian 
government tried to achieve this by imposing quantitative restrictions, quotas, 
tariffs, and a variety of other equally prohibitive trade mechanisms (Agbola 

TAbLE 6.1 Classification of pulses under the 
Harmonized System

HS Code Description

07131000 peas

07132000 Chickpea

07133100 Beans of the species Vigna mungo (l) hepper 
or Vigna radiate (l) Wilczek

07133200 small red (adzuki) beans

07133300 Kidney beans, including white pea beans 

07133400
07133500
07133910
07133990

Bambara beans
Cowpeas 
Guar seed
others 

07133400 lentil

07135000 Broad beans and horse beans

07136000
07139010
07139090

pigeon pea
split
other

Source: Data from un Comtrade database.
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2003). All potentially importable items in India were categorized under three 
heads: the prohibited list, the special list, and the free list. Earlier, pulses had 
been on the special list, meaning their import was permitted subject to licens-
ing. In the 1990s, India undertook structural reforms and adopted a more lib-
eral outlook on international trade, leading to significant reductions in tariff 
and nontariff barriers. This liberalization, however, was mostly for nonagricul-
tural products, implying that domestic terms of trade improved for agriculture.

Before liberalization, although the import of most agricultural commodi-
ties was subject to licensing and quantitative restrictions, India’s import policy 
in pulses was comparatively liberal. In 1979 the import of pulses was placed 
under Open General License (OGL), which made it possible for any public- 
or private-sector entity to import without approval or any restriction. The 
import duties on pulses declined steadily during the 1980s and 1990s (Price, 
Landes, and Govindan 2003). From 1989 to 1994 the import duty on pulses 
was only 10 percent. This was further reduced to 5 percent in 1995, and it 
was eliminated entirely in 2000. In 2001, a duty of 5 percent was again placed 
on pulses, and in 2002– 2003 that was increased further to 10 percent (Sathe 
and Agarwal 2004). From 2007 to 2012 imports of pulses were made duty 
free, and in 2013 the duty on imports was reduced to zero (India, Ministry of 
Agriculture 2013).

However, from the perspective of importers and traders, it was under-
stood that having a 0 percent import duty did not ensure that the pulse mar-
ket would remain liberal in the future. Agricultural trade policy in India has 
always been variable and thus uncertain. Consequently, even when there is 
near free trade in pulses, agents might not expect that situation to persist in 
the future. It could be that the only reason imports are enjoying freer access 
to the market in India is because imports have not as yet reached levels that 
threaten the domestic sector. It is understood that if such a (threatening) situ-
ation emerged, the government might respond by tightening import policy.

Changing Patterns in Pulse Prices, Consumption, 
and Imports
The import prices and the domestic wholesale prices of pulses tend to move 
in parallel, as both Figure 6.1 and Table 6.2 illustrate. (Figure 6.1 illustrates 
the pairing for pigeon pea, and Table 6.2 pairs the average annual domestic 
prices with the import unit values for different pulses over the study period.) 
During the 2008 food price crisis, for example, both the domestic price and 
the import price of pigeon pea— which is explored further below to examine 
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its cooling effect— rose. Moreover, it is evident that for pulses that are traded 
more, such as lentils, the domestic and import prices have an even closer par-
ity. In contrast, for green gram the gap between the domestic and import 
prices is starker. In most years the import prices of yellow pea are strikingly 
lower than those for all other pulses; note that yellow pea has no domestic 
production in India, and it is not imported as a separate product but, rather, 
arrives mixed with other pulses.

Even though household consumption of pulses has been declining in 
India, the country’s rising population and incomes have meant that the over-
all demand for pulses has grown over time. NSS data show that from 1988 to 
2009, the per capita consumption of all pulses, except yellow pea, declined. 
For yellow pea, per capita consumption over that period increased substan-
tially— by 73 percent. Peas have had the largest share in pulse imports, and 
yellow peas in particular, which are not grown in India and come largely from 
Canada, have the highest import penetration among all pulses. Nevertheless, 
although the per capita consumption of yellow pea rose significantly, its share 
in total pulse consumption has not been high. Rising from a low base, its share 
out of all pulse consumption was just 5 percent.

Figure 6.2 presents the production, consumption, and imports of pulses 
in India over our study period (2000– 2012). There has been a secular trend 
(positive) in the import penetration of pulses. Imports constituted less 
than 1 percent of the total pulse consumption in 2000 and then shot up to 
19 percent to 20 percent of consumption within a decade.

FIgURE 6.1 Weekly imports and wholesale prices (WPI) of pigeon pea, 2002– 2012
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TAbLE 6.2 Average annual domestic prices and import unit value for different pulses, 
2002–2012 (US$)

Year

Pigeon pea  
price

Chickpea  
price

Black matpe  
price

Lentils  
price

Green gram  
price

Yellow 
pea 

price

Import Domestic Import Domestic Import Domestic Import Domestic Import Domestic Import

2002 328 525 352 339 300 514 291 307 382 402 261

2003 301 536 385 333 234 434 408 365 339 374 246

2004 484 620 424 340 310 467 407 457 430 354 257

2005 533 630 477 388 374 571 386 449 474 479 311

2006 477 509 565 497 666 883 475 412 707 618 384

2007 854 609 601 540 1,046 919 506 621 1,084 597 470

2008 1,102 684 649 526 613 777 1,012 840 684 576 659

2009 1,092 1,169 528 467 944 892 1,016 839 918 812 475

2010 1,280 1,339 640 491 1,189 1,178 950 740 1,494 1,005 524

2011 888 1,130 807 609 923 1,124 689 594 1,138 820 464

2012 766 937 852 778 668 937 623 614 890 788 436

Source: Domestic price, Center for monitoring of indian economy (Cmie).
Note: import price/unit Value, calculated from Customs Data.

FIgURE 6.2 Production, consumption, import, and import penetration of pulses, 2000– 2012
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A Closer Look at Pulse Imports, 2001– 2012

Aggregate Imports

Overall, the importation of pulses has increased sharply between 2001 and 
2012. During that period, imports rose from 0.6 million tons to 4.1 million 
tons, while the value imported rose from US$209 million to US$1.93 billion 
(in real terms). The compound annual growth rate in the volume of imports 
of agricultural commodities generally over that period was highest for edible 
oils (19.4 percent), followed by sugar (17.5 percent), and pulses (11 percent). 
In pulses, for the time period 2001– 2003, the growth rate of import volumes 
was much higher than that of import value, indicating that growth in import 
prices was higher than growth in import volumes. Between 2004 and 2006 
this trend somewhat reversed. During the final three years in the study period 
(2010– 2012), the growth rates in both volume and value decreased by a simi-
lar order of magnitude (Figure 6.3).

Disaggregated Imports

Because there is a demand-supply gap for almost all types of pulses, almost all 
of them are imported into India to one degree or another. The major pulse 
imports include pea, pigeon pea, chickpea, black matpe, and lentil. Over the 
decade studied, significant variation is seen in the percentage shares of the 
different pulses out of total pulse imports. The share represented by peas 
increased significantly, while the shares of chickpea and pigeon pea declined. 
Figure 6.4 illustrates the distinctive pattern followed by peas (of all types) and 
yellow peas in particular. 

Among all peas, yellow pea and split yellow pea had the biggest share in 
imports, and their quantities increased from 0.1 million tons in 2001 to 
1.77 million tons in 2010— an almost 17-fold increase. The share of green pea 
was quite small. The percentage share of peas in total pulse imports increased 
from 17.7 percent in 2001 to almost 50 percent in 2010 (Figure 6.4). Likewise, 
when measured in terms of value, the increase has been very significant: 
from US$24.92 million in 2001 to US$389.5 million in 2010 (in 2005 con-
stant US dollars). Figure 6.5 illustrates the distribution of the various pulses 
in total imports in 2001 and 2010. Chickpea, which had the highest share 
(24 percent) in 2001, underwent a serious decline to just 4 percent in 2010. 
For chickpea, the imports increased between 2001 and 2003, but experienced 
a significant fall between 2003 and 2011, with exceptions in 2005 and 2009 
(Figure 6A.2 in the chapter appendix). There was a significant increase in 
chickpea imports in 2012, so its share in total imports reached 11 percent that 
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year. The movement of domestic prices and entry prices of imports is plotted 
in Figure 6A.1. Despite that increase, the overall trend in chickpea imports 
over the decade was downward.

One possible reason for the chickpea’s declining share in imports could be 
this pulse’s sustained increase in domestic production. Over the decade, chick-
pea production and yields in India increased by 12.4 percent and 5.1 percent, 
respectively (see Chapter 3 in this book). The falling import trend is consis-
tent with a shift in consumption patterns over the decade, with consump-
tion of chickpea decreasing by about 12.5 percent between 1988 and 2009. In 
contrast, pigeon pea imports exhibit a secular upward trend over the decade 
(Figure 6A.3 in the chapter appendix). The increase in pigeon pea imports was 

FIgURE 6.3 Compound annual growth rates (CAGR) for volume and value of pulses imports 
in India, 2001– 2012
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FIgURE 6.4 Increase in shares of all peas and yellow peas in total pulse imports, 2001– 2012
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of a smaller order than the decrease in chickpea— namely, from 0.1 million 
tons in 2001 to almost 0.3 million tons in 2010. Despite the increase, the 
share of pigeon pea in total pulse imports declined sharply, from 17.7 percent 
in 2001 to 8.2 percent in 2010, implying that it was losing importance in the 
import basket. By 2012 the pigeon pea share had risen slightly to 9.6 percent 
of total pulse imports.

The pattern of pigeon pea imports is consistent with the domestic supply 
of pigeon pea over time. Both production and yield of pigeon pea increased, by 
7.6 percent and 3.9 percent respectively, during the decade (see Chapter 3 in 
this book). This was preceded and accompanied by a 29.0 percent decline in 
its per capita consumption over the 21 years between 1988 and 2009. Among 
other pulses, the share of black matpe in the total pulses imports decreased 
from 21 percent in 2001 to 17 percent in 2010 and then declined further to 
12 percent in 2012. Despite this, the trend in quantity imported has been pos-
itive, with imports of black matpe increasing from 0.1 million tons in 2001 
to 0.60 million tons in 2010 (Figure 6A.4 in the chapter appendix). As with 
pigeon pea, the per capita consumption of black matpe also declined between 
1988 and 2009— in this case by 25 percent

The shares of lentil and beans in total pulses imports increased and that 
of green gram decreased. During the decade, the total import quantity for 
beans showed an upward trend, whereas for green gram there has not been any 

FIgURE 6.5 Percentage of shares of different pulses in total pulses import, 2001 and 2010

Other
2%Beans

5%

2010

Lentils
7%

Green
gram
7%

Chickpeas
4%

Black
matpe
18%

Pigeon
pea
8%

Pea
49%

Other
2%Beans

3%

2001

Lentils
1%

Green
gram
13%

Chickpeas
24%

Black
matpe
21%

Pigeon
pea
18%

Pea
18%

Source: authors’ calculations based on india Customs Data (2001– 2012).

188 Chapter 6



particular pattern (Figure 6A.5 in the chapter appendix). The share of lentil in 
total quantity of pulses imported was just 1 percent in 2001, and it increased 
to 6 percent in 2010. The quantity of lentil imported was minimal until 2006, 
but after that year it began an upward trend, with an exceptional rise in 2012 
(Figure 6A.4 in the chapter appendix), when it reached 17 percent of total 
pulse imports. Overall, between 1988 and 2009, the per capita consumption 
of lentil fell by 29.4 percent, and the per capita consumption of green gram fell 
by 37.5 percent.

To sum up, significant changes took place in pulse imports over the period 
studied, in volume, in value, and in composition. Chickpea and pigeon pea, 
which had dominated imports in the first half of the decade, were replaced in 
the second half by yellow pea. In the later part of the decade, lentil’s share also 
increased significantly. Next, we take a closer look at the import trends of dif-
ferent types of pulse imports by studying their time-series properties.

Long-Run Dynamics among Different Types of 
Pulses Imports
In this section, we check for unit root and structural breaks to find out if there 
are mean reversal tendencies across the different pulse varieties imported. To 
trace the long-run dynamics between different types of pulse imports and 
co-movement across varieties as well as with domestic prices, we conduct 
cointegration tests. To determine the potential for imports to cool domes-
tic markets, we formally study the role of one important pulse, pigeon pea, to 
examine whether and how much imports may be having this effect. For exam-
ple, are the effects significant enough to bring down domestic prices, or are 
they merely stemming the rate of growth of prices? We assess the time it may 
take for the effects of imports (if we find any) to become manifest, since the 
time element would be very consequential.

Concerning co-movement, our hypothesis is that if two pulses are substi-
tutes, an increase in the import of one should lead to a decrease in the domes-
tic price or import of the other. By applying tests for cointegration, we assess 
whether there is any co-movement between the different types of pulses 
imported and their domestic prices. The multivariate cointegration method 
of Johansen (1988) and Johansen and Juselisus (1990) was employed to trace 
these long-run dynamics. The customs data we use, which are highly disag-
gregated at eight digits, enable us to look at the time-series behavior of each 
variety of imported pulse and the long-run dynamics between the varieties. 
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Pigeon pea and yellow pea are a good example of complementary varieties, 
since yellow pea is relatively cheaper than pigeon pea and is usually mixed with 
pigeon pea and sold in the market.

Because price changes are essentially a high-frequency phenomenon and 
agricultural trade and prices are highly impacted by seasonal factors, the 
high-frequency customs data used here are advantageous. They give the pre-
cise dates on which import consignments arrive. Thus, with the help of the 
dates listed in the dataset, we generate weekly imports of pulses by type 
(weekly frequency was chosen because import consignments for all pulses do 
not arrive daily). For domestic price data, however, we use daily frequencies, 
with information from the Center for Monitoring of the Indian Economy 
(CMIE). To match the domestic and import data, we average the daily prices 
over seven days to convert them to weekly domestic prices. According to Engle 
and Granger’s (1987) formalization, two nonstationary series are said to be co -
integrated if the following conditions are satisfied: (a) both the series are inte-
grated and of the same order, and (b) there exists a linear combination of these 
series, which is I(0), i.e., stationary. Thus, while conducting cointegration 
analysis, the first step is to examine the integration properties of the relevant 
variable included in the model.

Stationarity
Following the modified Dickey-Fuller unit root tests, the log values of all the 
import quantity series and domestic price series are found to be nonstation-
ary. However, the first difference of the series is integrated of order 0, meaning 
it is stationary. A second test using the method of Kwiatkowskii et al. (1989) 
is employed to ensure that the series are first-difference stationary. Taken 
together, the results suggest that all the series are first-difference stationary 
(Table 6.3). The unit root tests have been subjected to extensive theoretical 
and empirical research, which has shown them to be sensitive to the possibil-
ity of a structural break (Banerjee, Lumsdaine, and Stock 1992; Perron 1989; 
Zivot and Andrews 1992; Rappoport and Reichlin 1989). Thus we also con-
duct a Zivot and Andrews (1992) unit root test, accounting for one struc-
tural break in the time-series. We find that the results of the traditional unit 
root are validated even when we allow for a structural break in the series (see 
Table 6A.1 in the chapter appendix).

We selected a model for the different unit root tests by looking at the graph 
plot for import quantity and domestic prices of the different types of pulses. 
All the price series showed an upward trend, although no particular trend was 

190 Chapter 6



found in the import quantity series. Thus, while conducting the unit root test 
for different pulses, the domestic price series trend was included in the model. 
Since the different unit root tests assured us of the I(1) property, we next look 
for a cointegrating relationship to see if the different import quantities move 
in tandem over the long run. We test for pairwise co-movement between dif-
ferent pulse imports and their corresponding domestic prices series economet-
rically, in terms of their cointegration.

Cointegration
The Johansen and Juselius (1990) multivariate cointegration method involv-
ing up to k lags can be presented this way:

Yt = μ + A1Yt−1 + A2Yt−2 + ……………… + AkYt−k + Ut, Ut~IN(0,σ)  (1)

Where Yt is a (n × 1) vector of variables, each of the Ai is a (n × n) matrix of 
parameters, μ is a vector of constants, and Ut is a (n × 1) normally and inde-
pendently distributed vector of disturbances. If all the variables in Yt are 

TAbLE 6.3 Dickey Fuller Generalized Least Squares (DFGLS) and 
Kwiatkowski– Phillips– Schmidt– Shin (KPSS) unit root test results

DFGLS KPSS

Level
First 

difference Level
First 

difference

Import quantity

ln(Black_matpe_import) −1.846 −3.465** .259 0.002***

ln(Chickpea_import) −2.819 −3.951*** .164 0.003***

ln(Green_Gram_import) −2.682 −6.492*** .664 0.002***

ln(lentil_import) −3.329 −4.605*** .514 0.004***

ln(pigeon_pea_import) −1.435 −4.973*** .167 0.002***

ln(yellow_pea_import) −1.530 −8.848*** 1.410 0.002***

Domestic price

ln(Black_matpe_price) −1.571 −3.801*** 2.320 0.035***

ln(Chickpea_price) −2.104 −3.689*** 1.600 0.026***

ln(Green_Gram_price) −1.735 −4.557*** 1.360 0.054***

ln(lentil_price) −1.963 −17.559*** 3.550 0.016***

ln(pigeon_pea_price) −2.202 −8.341*** 1.730 0.016***

Source: authors’ estimation.
Note: *** denotes 5 percent level of significance.
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nonstationary and cointegrated, then equation 1 can be reformulated into a 
vector error correction model as follows:

∆Yt = Γ1ΔYt−1 + ΠYt−1 + Ut  (2)

where ∆ is the difference operator; Γ1……..Γk−1 are the coefficient matrices of 
short-term dynamics; and Π is a (n × n) matrix that contains information on 
long-run relationships. In fact, Π= αβʹ where α is a (n × k) matrix representing 
the speed of adjustment to disequilibrium and β defines the matrix of long-
run coefficients.

Since the Johansen procedure is sensitive to changes in lag structure 
(Maddala and Kim 1998; Boswijk and Frances 1992), the optimal lag 
length for the model was decided based on the information criteria (Akaike 
Information Criteria [AIC], Schwarz Bayesian Criteria [SBC], and Hannan-
Quinn Criteria, [HQC]).5 Table 6A.4 in the chapter appendix presents the 
Johansen test results for the number of cointegrating vectors for different 
models. The various hypotheses tested— from no cointegration to increas-
ing the number of cointegrating vectors— are reported in the first column of 
Table 6A.4. Table 6A.2 also reports the associated eigenvalues, trace statistics, 
and critical values.

We consider all the major pulses consumed in India, which include chick-
pea, pigeon pea, lentils, black matpe, and green gram. Although yellow pea 
constitutes a significant share, it could not be included in the analysis since it 
has no domestic production and thus no domestic price for it is available. Two 
main pulses, chickpea, and pigeon pea, are paired with other pulse imports 
and their domestic prices to examine whether they act as substitutes for one 
another. For instance, to check the long-run interdependence between chick-
pea and pigeon pea, chickpea, and pigeon pea imports and their corresponding 
domestic prices are included in the model. Results from Table 6A.2 show that 
both chickpea and pigeon pea are indeed pairwise cointegrated with different 
pulses imports and their domestic prices. At the maximum, two cointegrating 
relations were found for the different models.

Chickpea import’s effect on other pulses. Based on the cointegration rela-
tion, the long-run association between chickpea and other pulses can be repre-
sented by equations 3 through 6:

Cℎickpea_Importt =  
11.82Pigeonpea_Importt−3.75Pigeonpea_Pricet−17.50Cℎickpea_Pricet  (3)

5 Information criteria suggesting the minimum lag was selected.
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Cℎickpea_Importt =  
2.22Greengram_Importt−3.95Greengram_Pricet−2.07Cℎickpea_Pricet  (4)

Cℎickpea_Importt = 8.99Blackmatpe_Importt−15.21Cℎickpea_Pricet  (5)

Cℎickpea_Importt = −.147Lentil_Importt + 1.66Cℎickpea_Pricet (6)

This means an increase in chickpea imports has a negative effect on the 
domestic price of pigeon pea and green gram, but it has a positive effect on 
their import quantity. For instance, a 1 percent increase in chickpea imports 
is associated with a 4 percent decrease in pigeon pea’s domestic price and a 
17 percent decrease in chickpea’s domestic price. However, it is positively 
associated with pigeon pea’s import quantity. The same 1 percent increase in 
chickpea imports is also associated with a 4 percent reduction in green gram’s 
domestic price and a 3 percent reduction in chickpea’s domestic price, but once 
again it has a positive association with green gram’s import quantity. Chickpea 
imports are also associated positively with black matpe imports and negatively 
with the black matpe domestic price, although in this case the price coeffi-
cient is insignificant. Chickpea import is negatively associated only with the 
import of lentils. Thus from these results, we can conclude that there is some 
co- movement between imports of different types of pulses and the domestic 
prices of pulses and imports.

Pigeon pea import’s effect on other pulses. The long-run association 
between pigeon pea and other pulses is represented by equations 7 through 10:

Pigeonpea_Importt =  
−.38Greengram_Importt + 1.36Greengram_Pricet + 1.06Pigeonpea_Pricet  (7)

Pigeonpea_Importt =  
.15Lentil_Importt + .90LentilPricet + .72Pigeonpea_Pricet  (8)

Pigeonpea_Importt =  
2.69Blackmatpe_Importt −.31Blackmatpe_PricePt−2.48Pigeonpea_Pricet  (9)

Pigeonpea_Importt =  
0.08Cℎickpea_Importt + 1.4Cℎickpea_Pricet + .31Pigeonpea_Pricet (10)

Pigeon pea’s import is positively associated with the import quantities 
of lentils, black matpe, and chickpea. Only green gram’s import is nega-
tively associated with pigeon pea import. Regarding price associations, the 
increased import of pigeon pea is negatively associated only with the domes-
tic price of black matpe, pointing to the possibility of a substitution effect 
between these two. Since for several pulses there are no clear links in prices or 
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in import quantities, as expected the trade data reveal only some substitution 
effect between different types of pulses that tie imports closely to the demand- 
supply gap by type.

Evolution of India’s Trading Partnerships in Pulses
Trade evolves at two margins. The intensive margin is where increases or 
decreases occur in exports or imports with existing trading partners or com-
modities, while the extensive margin is where new trading partners and 
new varieties emerge. Having looked at the different facets of India’s pulse 
imports on the intensive margin, next, we look at the dynamics of trade on 
the extensive margin. After 2001, pulse imports first expanded on the exten-
sive margin and then expanded at the intensive margin. The initial turn-
over occurred as several countries experimented with the Indian market 
just as imports commenced. Significant imports of pulses started around 
1998– 2000, mainly from Australia, Canada, Myanmar, Tanzania, Thailand, 
Turkey, the United States, and Uzbekistan. Over time, the volume of pulse 
imports increased, and India also started importing from additional coun-
tries. The newer trading partners included China, Ethiopia, Indonesia, 
Malawi, Mozambique, and the Russian Federation. Imports from the latter 
group of countries, however, remained on a small scale over the decade, and 
excluding Malawi, Mozambique, and the Russian Federation, their shares 
remained small.

Another pattern is that for each pulse there has usually been a single part-
ner with a significant market share, generally greater than 50 percent and 
in some cases reaching 80 percent. Examples of such key leaders at differ-
ent times include Australia for chickpea, Canada for pea and lentil, and 
Myanmar for pigeon pea, green gram, and black matpe. Figure 6.6 and 
Table 6.4 present the evolution of India’s trade with these countries over 
time; in Figure 6.6 Panel A shows the percentage shares of different coun-
tries in India’s total pulse imports for 2001, and Panel B shows the same for 
2010. While Myanmar’s share of total Indian imports was the largest share in 
2001, at 41 percent, by 2010 its share had fallen to 21 percent and by 2012 to 
17 percent. Still, Myanmar remained the top exporter of green gram, pigeon 
pea, and black matpe to India. Canada’s share increased from 21 percent in 
2001 to 32 percent in 2010 but then fell to 28 percent in 2012. During the 
first half of the decade, beginning in 2000, Canada was exporting chick-
pea, lentil, and pea to India, but in the second half of the decade its chickpea 

194 Chapter 6



exports became almost negligible and only lentil and yellow pea were exported 
to India. Australia’s share remained more or less the same between 2001 
and 2005, but then it increased, reaching 10 percent in 2012. The Russian 
Federation is the latest addition to the list of trading partners, with its share of 
13 percent in pulses imports by India in 2012.

FIgURE 6.6 Percentage shares of different countries in total pulses imports by India, panel A 
(2001) and panel B (2010)

United
States

6%
Singapore

5%
Others
20%

Australia
3%

A: 2001 B: 2010

Canada
21%

Iran
10%

Myanmar
41%

Others
21%

Australia
5%

Canada
32%

Myanmar
21%

Tanzania
3% Ukraine

12%

Source: authors’ calculations based on india Customs Data (2001– 2012).

TAbLE 6.4 Percentage of shares of different 
countries in total pulses imports by India, 
2001–2012

Country 2001 2005 2010 2012

australia 3 3 5 10

Canada 21 40 32 28

iran 10 — — —

myanmar 41 36 21 17

russian federation 13

singapore 5 — — —

tanzania — 4 3 2

ukraine 12 1

united states — 3 6 3

others 20 14 21 23

Source: faostat, food and agriculture organization (2012).
Note: —  = data not available.
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Imports of Major Pulses, Disaggregated by Type

Peas

Peas being the most important import, their interplay on both the extensive 
and intensive margins deserves special attention. Peas are imported mainly 
from Canada, the United States, Australia, and the Russian Federation, in 
that order. Although this has varied over the years, on average 70 percent to 
80 percent of pea imports have come from Canada, with around 10 percent 
coming from the United States and the rest from other countries. Canadian 
imports have been consistent and have trended upward over the decade stud-
ied, except for sudden drops in 2008, 2011, and 2012. In those exceptional 
years, the share of US imports increased significantly, but despite this, the US 
share in India’s pea imports was quite small when compared with Canadian 
imports in all the other years (Figure 6.7). In fact, Canada is the world’s larg-
est producer and exporter of peas (FAO 2012). A significant share of its pro-
duction is exported to India. Of 3.06 million tons of peas produced in Canada 
in 2010, 2.79 million tons were exported, 44 percent of which landed in India. 
After India, the most important destinations for Canadian peas have been 
China and Bangladesh, although their shares have been very small in compar-
ison with India’s.

Another factor behind the dominance of Canadian pea imports in India 
is that Canadian peas tend to be cheaper than competitors’. Based on the cus-
toms data, the unit value of Canadian peas in 2010 was US$294 per ton, as 
compared with a much higher value of US peas (US$421 per ton) (Table 6.5). 
However, during 2009– 2012 the unit value of US peas also came down, 
reaching near parity with Canadian peas, which could explain the decline 
in Canada’s share of pea imports and the rise in the US share after 2010. 
Based on the customs data, most of the imported peas land at Mumbai port. 
Shipments from Canada take around 35 days to reach Mumbai port, while 
those from the United States take around 45 to 48 days, so shipping costs 
could be another reason for the higher demand for Canadian peas in India.

Chickpea

India’s main trading partners in chickpea are Australia, Myanmar, Canada, 
and Tanzania. Unlike pea imports, chickpea imports expanded more on the 
intensive margin. Until 2005 a significant quantity of chickpea was being 
imported from Canada, Myanmar, and Tanzania, but after that year Australia 
has been the main exporter of chickpea to India (Figure 6.8). The possible rea-
sons for this change are a decrease in chickpea production in Canada and an 
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increase in the price of Myanmar’s chickpea (FAO 2012).6 In the second half 
of the decade, Australia’s share of imports rose. The Russian Federation’s share 
in total chickpea imports has been low (approximately 2 percent) throughout 
the decade, except in 2012 when it accounted for a peak 17 percent share.

Furthermore, from 2001 to 2003 the average unit value of chick-
pea imported from Myanmar was US$66 per ton, which was very much 
lower than the average unit value of Australian chickpea (US$613 per ton). 
However, after 2005 the unit value of Myanmar’s chickpea increased sig-
nificantly; for example, it was US$550 to US$600 per ton during the 2007– 
2009 triennium and remained high even during the 2010– 2012 triennium 
(Table 6.6). In terms of the time taken to landing ports in India, there 
might be some advantage for imports from Myanmar, as it takes around 

6 CAGR for chickpea production in Canada between 2000 and 2012 was −0.072.

FIgURE 6.7 Major trading partners of India in peas, 2001– 2013
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TAbLE 6.5 Triennium average value 
of peas imported by India from Canada 
and the United States (US$ per ton)

Triennium Canada United States 

2001–2003 212 272

2004–2006 246 286

2007–2009 373 256

2010–2012 364 304

Source: authors’ calculations based on india 
Customs Data (2001–2012).
Note: Values are in constant 2005 us$.
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26 days for a shipment to reach India from Australia and only 9 days to do 
so from Myanmar. Note that Myanmar and India have the same seasons for 
production of pulses, so exploiting price differences across seasons would 
require incurring storage costs, which can be high due to susceptibility to 
insect damage.

Lentil

As in the case of peas, Canada is also the world’s largest producer and exporter 
of lentils, with about 2 million tons of annual production, of which around 

TAbLE 6.6 Triennium average unit 
values of imported chickpea from 
Australia and Myanmar, 2001–2012 
(US$ per ton)

Triennium Australia Myanmar

2001–2003 613 66a 

2004–2006 415 436

2007–2009 475 557

2010–2012 539 830

Source: authors’ calculations based on india 
Customs Data (2001–2012).
Note: Values are in constant 2005 us$. a the low 
price of myanmar chickpea might be due to its low 
volume as well as to its desi variety, which is differ
ent from the one imported from other countries.

FIgURE 6.8 Major trading partners of India in chickpea, 2000– 2012
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80 percent is exported. In the global lentil market, after Canada comes 
Australia, United States, and Turkey. Canada is also the major exporter of len-
til to India, accounting for 75 percent to 85 percent of India’s import total, 
with the rest being imported mainly from Australia and the United States. 
Lentil imports in India picked up after 2006. In terms of unit values, the cost-
liest lentil seems to be that exported from Turkey. For instance, the unit values 
(in US$ per ton) for lentil exported from Canada, Australia, United States, 
and Turkey in 2011 were 761, 677, 712, and 945, respectively (FAO 2012). A 
comparison of three-year average unit values of lentil imported from different 
trading partners reveals that despite the availability of lentil at low price from 
the United States (in 2004– 2006 and 2007– 2009) and Australia (2007– 
2009), the import was highest from Canada (Table 6.7). Australia’s share in 
total imports showed a significant increase in 2012 (Figure 6.6).

FIgURE 6.9 Major trading partners of India in lentil, 2000– 2012
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TAbLE 6.7 Triennium average unit value of lentil 
imported by India, 2001–2012 (US$ per ton)

Triennium Canada Australia United States

2001–2003 308 381 431

2004–2006 364 435 298

2007–2009 711 658 390

2010–2012 543 547 637

Source: authors’ calculations based on india Customs Data 
(2001–2012).
Note: Values are in constant 2005 us$.
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Pigeon Pea

India imports pigeon pea largely from Myanmar, Malawi, Mozambique, 
and Tanzania, and to a smaller degree from Australia, the United States, 
Canada, Ethiopia, and China. Compared to the first half of the 2000 
decade, when Myanmar made up around 70 percent to 80 percent of India’s 
pigeon pea imports, in the second half of the decade Myanmar’s share 
receded to 50 percent. At the same time, the share of imports made up by 
Tanzania, Mozambique, and Malawi increased from 1 percent to 5 percent 
in the first half to 15 percent to 20 percent in the second half of the decade 
(Figure 6.10).

The production of pigeon pea in Myanmar shows an upward trend over 
time, although the country’s compound annual growth rate of produc-
tion between 2000 and 2012 was just 0.14 percent. Of its total production, 
Myanmar exported around 20 percent to 30 percent to India. Table 6.8 shows 
the three-year average unit values of pigeon pea imported by India from major 
trading partners. It becomes clear from the table that price could not be the 
important factor for the high demand for Myanmar pigeon pea, as there were 
few years when the unit value of Myanmar pigeon pea was lower than that 
imported from other countries. Distance could be another reason; compared 
to Tanzania (14 days) and Mozambique (15 days), a shipment from Myanmar 
takes much less time (9 days) to reach India. 

green gram

From the beginning of the decade studied, green gram was being imported 
into India mainly from Myanmar. Other trading partners include China, 
Australia, Tanzania, and Uzbekistan, in that order. However, the shares of 
these countries have been quite small, although the share of Myanmar itself 
f luctuated throughout the decade. The trade spikes in Myanmar’s exports 
in 2002, 2006, 2009, and 2012 (Figure 6.11) were due to these being years 
when green gram production in India was significantly lower than normal. 
At the same time, Myanmar’s pulse production rose throughout the decade. 
Myanmar’s share in India’s total pulses imports was around 60 percent to 
65 percent until 2005; it increased to 80 percent to 85 percent between 
2006 and 2007, then declined to 40 percent to 42 percent between 2008 
and 2012. Australia’s share increased from 11 percent to 21 percent between 
2010 and 2012.

The unit values of green gram imported from different countries tend to 
be quite similar. In fact, in some time periods, the unit value of imports was 
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higher from Myanmar than from other countries (Table 6.9). High produc-
tion, easy availability, and shorter shipping time could all be possible reasons 
for Myanmar retaining the lion’s share of green gram imports.

black Matpe

Myanmar is the major exporter to India of black matpe, accounting for a share 
of more than 80 percent of India’s import throughout the decade. Only a very 
small quantity of black matpe was imported from Malaysia. Other countries 
that exported black matpe to India were Ethiopia, Malawi, and Thailand, but 
their shares were extremely small (Figure 6.12). Note that Singapore figures in 
among exporters because exports from other countries such as Myanmar are 
often channeled through Singapore.

FIgURE 6.10 Major trading partners of India in pigeon pea, 2000– 2012
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TAbLE 6.8 Triennium average unit value of pigeon pea 
imported by India, 2001–2012 (US$ per ton)

Triennium Myanmar Malawi Mozambique Tanzania

2001–2003 309 232 279 493

2004–2006 306 409 364 631

2007–2009 510 698 641 741

2010–2012 773 687 605 679

Source: authors’ calculations based on india Customs Data (2001–2012).
Note: Values are in constant 2005 us$.
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FIgURE 6.11 Trends in imports of green gram from major trading partners, 2000– 2012
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TAbLE 6.9 Triennium average unit value of green gram 
imported by India, 2001–2012 (US$ per ton)

Triennium Australia China Myanmar Tanzania

2001–2003 436 339 386 406

2004–2006 496 534 502 443

2007–2009 1,238 785 744 606

2010–2012 995 1126 948 —

Source: authors’ calculations based on india Customs Data (2001–2012).
Note: Values are in constant 2005 us$. — = data not available.

FIgURE 6.12 Major trading partners of India in black matpe, 2000– 2012
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The Cooling Effect of Imports on Prices: The Case 
of Pigeon Pea
Having looked at the dynamics of the pulse trade in detail, we now explore, as 
a case study, the import of pigeon pea by India and its effects on domestic pric-
es.7 In one of the earliest studies done on cooling effects in Indian agricultural 
imports, Mann (1967) looked at the importation of cereals under Public Law 
480 and its effects on domestic prices in India. The findings in Mann’s study 
show that the imports led to lower prices and a decline in domestic supply, but 
also that the decrease in domestic supply was less than the quantity imported. 
Thus there was a net addition to the quantity available for consumption, 
which is a significant contribution in a shortage economy.

An alternative way of investigating the impact of imports on domes-
tic prices is by looking at price transmission from international markets to 
domestic markets. A large number of studies have examined the degree of 
price transmission between markets within a country and to the rest of the 
world (among others, see Abdulai 2000 for Ghana and Negassa and Myers 
2007 for Ethiopia). Conforti (2004) finds price transmission occurring in 
16 countries: in Ethiopia for wheat, sorghum, and maize; in Ghana for wheat; 
and in Senegal for rice. There are indeed also cases where price transmission is 
weak (for example, for maize in Africa), implying that a cooling effect would 
be less likely in such cases.

Evidence also exists, however, for the converse of a cooling effect of imports 
on prices. The food crisis of 2007– 2008, for example, provoked several export 
restrictions in countries around the world, mainly for staple foods. For exam-
ple, Malawi, Tanzania, and Zambia banned the export of maize, while India 
banned the export of rice. Minot (2011) argues that these export bans prob-
ably contributed to rising grain prices in Africa south of the Sahara more so 
than in landlocked countries among them (Staatz et al. 2008). Although India 
liberalized trade in the 1990s, a number of major food commodities still do 
not have an open trade regime, and this includes pulses. Imports are restricted 
through tariff and nontariff barriers. The government of India maintains 
these restrictive import policies in a bid to protect the domestic agricultural 
sector, but only for sectors where there is significant domestic production. 
Consider, for example, the case of edible oils: at present, most of the domestic 
demand for edible oils in India is met through imports, and the trade regime 
for these oils is liberal.

7 We also present the domestic price movement of different varieties of pulses in some major mar-
kets in 2014 and 2015 in Table 6A.3 in the chapter appendix.
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This case study of pigeon pea could, therefore, be useful to the govern-
ment in better understanding the extent and nature of the roles trade can 
play in price management. In commodities that have high demand but per-
sistently inadequate supply, more free trade could help, although there are sig-
nificant qualifications to keep in mind. First, it is possible that in some cases 
there might not be adequate supply in the international market, as is the case 
in pulses. Second, for imports to affect prices, there is likely to be a time lag, 
implying that advance planning is needed. Finally, differences in production 
seasons might not always be well aligned.

Time-Series Analysis for Cooling Effect
The two relevant series— pigeon pea weekly imports and domestic prices— are 
found to be integrated of order 1. A vector error correction model (VECM) 
is then employed to study the dynamics of pigeon pea imports and Wholesale 
Price Index (WPI). This model allows us to delineate the short-run from the 
long-run import-price dynamics. The impulse-response graphs help us visually 
interpret the short-term adjustment by imports in response to a unitary shock 
in prices and vice versa. The cointegrating equation provides an estimate of 
the long-run import-price equlibrium relationship, and the adjustment coef-
ficients describe the speed of adjustment of the system toward correcting the 
previous period’s equilibrium error in the subsequent period.

Since both log (Imports) and log (WPI) series are integrated of the same 
order [I(1)], the existence of a cointegrating relationship can be tested for and 
represented by an error-correction mechanism in case cointegration is found 
(Engle and Granger 1987). For the current bivariate system of real imports 
and prices, the cointegrating rank can at most be 1. If such is the case, the two 
series are expected to maintain a long-run equilibriating relationship, which 
is given by the cointegrating equation, and the changes in each variable in the 
short-run can be modeled through an error correction representation. The 
test statistics for the cointegrating equation indicated that the long-run rela-
tionship between prices and imports is significant. Moreover, the coefficient 
for imports in the equation is negative and statistically significant, implying 
that imports and prices share an inverse relationship. Prices are highly elastic 
to changes in imports, as 1 percent increase in imports is estimated to bring 
down prices by as much as 3 percent in the long run.

Table 6.10 presents the results from the vector error correction model, 
where the speed of adjustment coefficients indicate a very sluggish error 
adjustment by the model. When predictions from the cointegrating equation 
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are positive, prices are above their equilibrium value. When there is such an 
equilibrium imbalance, the error adjustment for prices is 0.01 in the cur-
rent period, which means that prices fall back toward imports, although by a 
negligible proportion, to correct the error in the past period. In comparison, 
imports, having a coefficient of 0.13, display a somewhat rapid adjustment 
mechanism of moving up toward prices while the prices are adjusting. This 
could be the case because imports are comparatively variable relative to prices, 
which tend to be sticky in the short run. Also, since the data on imports and 

TAbLE 6.10 Results from the vector error correction model 
(VECM)

Variable Δ ln (WPI) Δ ln (Import)

speed of adjustment −0.0076*** 0.130***

(0.0027) (0.0227)

Δ ln (Wpi): lag 1 0.0663 0.708*

(0.0444) (0.3689)

Δ ln (Wpi): lag 2 0.0732 −0.155

(0.0464) (0.3850)

Δ ln (Wpi): lag 3 −0.0600 −0.115

(0.0464) (0.3852)

Δ ln (import): lag 1 −0.0129* −0.465***

(0.0073) (0.0610)

Δ ln (import): lag 2 −0.00903 −0.386***

(0.0065) (0.0542)

Δ ln (import): lag 3 −0.0126** −0.306***

(0.0052) (0.0428)

Constant 0.00132 0.0000766

(0.0009) (0.0072)

number of observations 518

aiC −5.84

hQiC −5.782

sBiC −5.697

log likelihood 1528.65

Chi2 22.77 392.6

r2 0.043 0.435

root mean square error (rmse) 0.019 0.162

Source: authors’ calculations.
Note: ***p  < 0.01, **p  < 0.05, and *p  < 0.1. the figures within the parantheses 
are standard errors.
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prices are considered at a weekly frequency, imports are more volatile com-
pared to prices. Nevertheless, both the adjustment coefficients are significant 
at the 1 percent level of significance.

Short-run Dynamics of Imports and Prices
The short-term dynamics between the variables in the import-price model 
are demonstrated by generating the impulse response functions (IRFs). 
Figure 6.13 displays the two IRFs, which forecast the time paths of a variable 
when exposed to a one-standard-deviation innovation in the other endoge-
nous variable. We find that a unitary shock in imports stablizes prices only 
after 20 weeks. In the interim, prices of pigeon pea continue to rise but, 
importantly, they rise with a concave trajectory— that is, the rate of increase in 
prices falls as weeks go by. In both the cases, a unitary shock causes permanent 
innovations in the time paths of the influenced variables.

Granger Causality Tests
To assess a causal link in a time-series analysis, Granger causality tests are a 
useful diagnostic tool to check the direction of causality, particularly in sit-
uations where there is no theoretical justification for the direction of cau-
sality. In a bivariate setup, a variable X is said to “granger-cause” variable Y 
if controlling for the past values of Y, the lagged values of variable X are use-
ful in predicting Y. In our case, both the null hypothesis of imports not 
granger-causing prices and prices not granger-causing imports are rejected 
(Table 6.11).

Seasonality and Imports
One aspect of imports having a cooling effect on prices relates to agricultural 
seasonality, which includes pulse cultivation. Indian agricultural markets are 
characterized by wide variation in prices that are mainly driven by fluctua-
tions in market arrivals. The nature of supply and demand for agricultural 
products creates instability in prices for producers and consumers as well as 
instability in farmers’ income. About a dozen varieties of pulses are grown 
in India, with pigeon pea among the most widely consumed. Market arrivals 
data for Karnataka, for example, show that seasonality is quite important in 
pigeon pea markets, with the highest-volume arrivals occurring from January 
to March. At the same time, the lowest-volume arrivals are observed in the 
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month of October in all Karnataka markets. For the country as a whole, com-
putations of the seasonality indexes by the India Institute of Pulses Research 
(IIPR 2013) show that in pigeon pea, seasonal indexes were lower during April 
to June, with the lowest level being in June (0.92).

Given the effects of seasonality, trade can play an important role in evening 
out price spikes. This is so because harvest seasons differ across countries and 
certainly in relation to India. In addition, there are differences in the arrival 

FIgURE 6.13 Impulse response functions (IRFs) with 95 percent confidence intervals
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TAbLE 6.11 Results from the Granger 
Causality Wald Tests

Equations Excluded Chi2

ln (Wpi) ln (imports) 11.831**

ln (Wpi) all 11.831**

ln (imports) ln (Wpi) 15.814**

ln (imports) all 15.814**

Source: authors’ calculations based on india Cus
toms Data 2000– 2012 and wholesale price indexes.
Note: ***p  < 0.01, **p  < 0.05 and *p  < 0.1. 
here, the null hypothesis is that jointly the coeffi
cients on the lags of the excluded variable do not 
“granger cause” the dependent variable in the 
equation.
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times of imports because of the time taken to reach Indian ports. While the 
most common harvest season in India for pigeon pea is December through 
January, in Myanmar it is January through February and in East Africa it is 
July through October. By late summer, much of India’s pigeon pea is depleted. 
East African growers harvest pigeon pea in August, which affords a market 
opportunity to fill India’s end-of-year demand (USAID 2012).

The bulk of African pigeon pea exports to India occur from September 
through January, prior to the harvest of India’s rainy-season crop, so the avail-
ability of African production is synchronous with the seasonal incidence of 
high prices in the Indian market (Walker et al. 2015). In 2014, for example, 
exports out of Africa from September through December fetched a high price 
premium of at least US$150 per metric ton compared with the seasonal low 
price in February 2014. Earlier studies in several Indian markets show that 
in relation to the seasonality of domestic production, pigeon pea prices are 
lowest in March through April, begin to rise from July on, and peak around 
November and December (Von Oppen 1981; Mueller, Rao, and Rao 1990; 
Mehta and Srivastava 2000).

On this basis, it is commonly assumed that African exports to India enjoy a 
significant, albeit temporary, advantage. Price premiums for quality, however, 
are substantially smaller than the seasonal differences (Walker et al. 2015). In 
addition, recent exports from Myanmar to India have taken place through-
out the year, thereby negating the assumption of a temporary African monop-
oly in the months of market shortages in India. Figure 6.14 shows the imports 
of pigeon pea from Mozambique, Myanmar, and Tanzania, along with India’s 
domestic prices. Some stylized facts stand out from these figures. First, sea-
sonality is quite evident across countries, with their exports of pigeon pea to 
India peaking in different months. Moreover, low (almost negligible) imports 
of pigeon pea are associated with periods of high domestic prices. Without 
attributing causality, it is evident that once imports come in, in the following 
periods, there seems to be a moderating of prices, and particularly big import 
spikes are associated with falls in prices in subsequent periods.

Caveats and Limitations of the Study
The current analysis suffers from some limitations. First, since imports for 
certain weeks are filled in as 0 and then shifted up by 10 units before trans-
forming, the import series displays a distinct floor in the import and price 
graph. The density of log imports clearly shows a truncated distribution. An 
effective way to deal with such truncation would be to consider net imports, 
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but because of the export of pulses being restricted by government policy, 
the export values are negligible. Second, since home production constitutes a 
major portion of the supply for some pulses, including pigeon pea, controlling 
for it would help better identify the coefficients in the import and price 
model. A proxy variable for production could be market arrival figures, since 
the production figures are not available at the frequencies required in the anal-
ysis. However, inclusion of data on market arrivals was hampered on account 
of such data being sketchy, so market arrival data were not used as a control in 
the models in this study. Moreover, production could not be truly an exoge-
nous control, since it would be determined jointly by both imports and prices 
and, consequently, would entail considering a multivariate model involving 
prices, imports, and production series.

Conclusion
Over the decade studied, the import of pulses into India grew by 35 percent. 
There has been an overall increase in the quantity imported as well as a major 
shift across the types of pulses imported, in line with the shift in both pro-
duction and consumption of different pulses in India. Pulse imports increased 
sharply, rising from 0.6 million tons in 2001 to around 4 million tons in 2012, 
notwithstanding the different government programs deployed to promote 
pulse production. The total pulse production (under different scenarios) was 
projected to be 15.6 million tons in 2015 (the actual output turned out to be 
more than 17 million tons) and it was projected to grow to 17.3 million tons 
by 2025, whereas the demand for pulses was projected to be 18.0 million tons 
in 2015 and could grow to 20.6 million tons by 2025 (Kumar et al. 2010).8 
These projections show that the demand for pulses is likely to outweigh 
their supply in the coming years as well. The projected demand-supply gap is 
around 3 million tons each year, so import penetration, which is at 20 percent 
already, could rise further in the coming years. The observed trade patterns 
point toward the lack of comparative advantage in the case of pulses as com-
pared with some other agricultural commodities.

Looking at the projected supply-demand gap in pulses, their poor pro-
duction performance, the shift in their area in favor of cereals, and their 
slow-growing yields, it is evident that pulse trade and imports are going to play 
a major role in meeting domestic pulse demand in the coming years. Trade 

8 Adding production and imports, the actual consumption turned out to be little more than 
19 million tons.
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FIgURE 6.14 Pigeon pea imports into India across months from different sources and 
domestic prices in those months
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policy needs to become compatible with this reality. At a minimum, policy 
needs to be consistent over time. Generically, trade policy in India, especially 
for agricultural commodities, has been quite inconsistent, with both import 
and export policies for pulses changing over time. Frequently changing trade 
policies bring uncertainty both in the market and among traders. A stable 
trade policy would ensure consistent supply in the domestic market and, possi-
bly, better prices.

India is among the world’s top importers of pulses. Having such a large 
share means India’s import demand can have a bearing on world prices. 
Furthermore, to ensure a consistent supply of pulses from the international 
market, diversification might be needed across trading partners and pulse 
varieties. The analysis shows that Myanmar, Canada, and Australia have 
been the most important sources of pulse supply to India. For each variety 
of pulses, there are just a few major exporting partners that cover more than 
50 percent of the supply, and in some cases, a few countries account for more 
than 80 percent of the supply. This is problematic because countries with such 
big shares can easily alter the supply and the prices, and production shocks in 
these countries can affect the availability of pulses in India. Thus there is a 
need to diversify across different countries to fulfill India’s import demand. 
Over the last five or six years of the study (that is, 2008– 2012), imports 
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expanded on the extensive margin as well. This could mitigate concerns 
that relying on external markets could be detrimental if production shocks 
occurred in the exporting country.

Looking at the market cooling effects of pulses, we find that a unitary 
shock in imports at first leads to a sustained increase in prices lasting up to 
20 weeks, after which the prices stabilize. Thus imports do affect prices, but in 
the form of moderating their rate of increase rather than bringing them down. 
A few policy lessons follow from this finding. First, imports need to be opera-
tionalized quickly, since it takes quite some time for imports to bear on prices. 
Second, the size of the imports needs to be increased, because currently they 
are not sufficient to bring down prices but only sufficient to moderate the rate 
of price growth.
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Appendix

TAbLE 6A.1 Zivot Andrews unit root 
test for structural break

Variable Level
First 

difference

Import quantity

ln(Bm_im) −4.02 −23.03***

ln(Cp_im) −5.22 −16.47***

ln(Gg_im) −5.44 −18.84***

ln(l_im) −4.117 −24.03***

ln(pp_im) −5.23 −17.152***

ln(yp_im) −3.031 −17.156***

Domestic prices

ln(Bm_p) −4.119 −35.82***

ln(Cp_p) −2.443 −35.68***

ln(Gg_p) −3.012 −39.14***

ln(l_p) −4.401 −33.39***

ln(pp_p) −3.260 −36.64***

Source: authors’ estimation.
Note: *** shows 1 percent level of significance.
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TAbLE 6A.2 Johansen trace test statistics to determine the 
number of cointegrating rank

Chickpea and pigeon pea

Maximum 
rank Eigenvalue Trace statistics 5% critical value

0 — 310.66 47.21

1 0.125 121.51 29.68

2 0.072 10.02* 15.41

3 0.006 1.30 3.76

4 0.002

Chickpea and green gram

Maximum 
rank Eigenvalue Trace statistics 5% critical value

0 — 254.37 47.21

1 0.207 125.62 29.68

2 0.194 6.20* 15.41

3 0.009 0.67 3.76

4 0.001

Chickpea and black matpe

Maximum 
rank Eigenvalue Trace statistics 5% critical value

0 — 375.35 47.21

1 0.349 137.73 29.68

2 0.208 8.12* 15.41

3 0.013 0.68 3.76

4 0.001

Chickpea and lentils

Maximum 
rank Eigenvalue Trace statistics 5% critical value

0 — 194.62 47.21

1 0.191 76.91 29.68

2 0.117 7.81* 15.41

3 0.012 0.77 3.76

4 0.001
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Pigeon pea and green gram

Maximum 
rank Eigenvalue Trace statistics 5% critical value

0 — 99.01 47.21

1 0.109 35.23 29.68

2 0.045 9.84* 15.41

3 0.016 0.09 3.76

4 0.001

Pigeon pea and lentils

Maximum 
rank Eigenvalue Trace statistics 5% critical value

0 — 96.77 47.21

1 0.109 32.62 29.68

2 0.039 10.40* 15.41

3 0.012 3.39 3.76

4 0.006

Pigeon pea and black matpe

Maximum 
rank Eigenvalue Trace statistics 5% critical value

0 — 270.82 47.21

1 0.258 105.51 29.68

2 0.158 9.95* 15.41

3 0.015 1.05 3.76

4 0.001

Source: authors’ estimation.
Note: — = data not available. * = statistically significant. 
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TAbLE 6A.3 Price movement for major pulses in prime domestic markets (rupees 
per quintal)

Major pulses 

Wholesale 
market 
(mandis)

December 
15

November 
15

December 
14

Percentage of 
change over 

previous month 
(%)

Percentage of 
change over 
previous year  

(%)

Chickpeas Delhi 4,986 5,229 2,914 −4.65 71.11 

indore 4,788 4,991 3,064 −4.07 56.27 

Bikaner 4,928 5,025 3,077 −1.93 60.16 

lentil Kanpur 5,965 6,616 5,818 −9.84 2.53 

Delhi 6,844 6,633 5,806 3.18 17.88 

indore 6,275 6,647 5,894 −5.60 6.46 

pigeon pea Gulberga 10,567 11,623 5,174 −9.09 104.23 

Kanpur 8,855 8,780 4,971 0.85 78.13 

amravati 9,710 9,767 5,106 −0.58 90.17 

Vijaywada 10,343 10,659 4,844 −2.96 113.52 

Black matpe Jalgaon 9,804 10,000 5,375 −1.96 82.40 

Jaipur 10,129 9,400 5,754 7.76 76.03 

Delhi n.a. n.a. 6,652 n.a. n.a.

Green gram Vijaywada n.a. n.a. 7,817 n.a. n.a.

indore 7,738 8,171 7,846 −5.30 −1.38 

Jaipur 7,431 7,679 7,826 −3.23 −5.05 

Source: agriwatch.data (various years).
Note: n.a. = not applicable. 

TAbLE 6A.4 Johansen’s trace test statistic for 
determining the number of cointegrating vectors

Statistics Rank  

maximum rank 0 1 2

eigen value . 0.08 0.00

trace statistic 47.3221 1.81# 0.00

# denotes that the trace statistic at =1 is the value of selected 
by the Johansen’s multiple trace test procedure.
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FIgURE 6A.1 Weekly patterns of imports and Wholesale Price Index (WPI) of pigeon pea, 
2002– 2012
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FIgURE 6A.2 Chickpea imports by India, 2000– 2012
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FIgURE 6A.3 Pigeon pea imports by India, 2000– 2012
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FIgURE 6A.4 Imports of black matpe and lentil by India, 2000– 2012
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FIgURE 6A.5 Imports of green gram and beans by India, 2000– 2012
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