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In India, potato is a major vegetable crop. India exported about 114,245 t of potato to Nepal, Sri Lanka,
Pakistan, Mauritius and Bangladesh (2012-13).For the study, secondary data were used. The collected data
were analyzed using compound growth rate, instability index, Markov chain analysis and Nominal Protection
Co-efficient (NPC). It wasfound that during 1990-2013, the growth rate of both fresh and frozen potatoeswas
positive and instability in the value of fresh and frozen potato export was high. The Markov chain analysis
showed that Nepal and ‘other countries’ were the stable importers of fresh and frozen potatoes from India and
it retained its original share of about 66 per cent and 94 per cent, respectively(2001-2011). The NPC results
showed that fresh potatoes were price competitive in the international markets and have greater potential for
expansion of the domestic industry in the years to come.
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tato plays an important role in global food and
P(r)mtritional security especially for the poor (Thiele et
al., 2010). Potato i sthe fourth most important food crop

in Indiaafter rice, wheat and maize with just 0.8 per cent of gross
cropped area (Scott and Suarez, 2011; 2012). InIndia, potatoisa
major vegetable crop and is grown in a wide range of climatic
conditions (Pandit and Chandran, 2011).Potato produces more
dry matter (47.6 kg/halday) than any other food crop and therefore,
requires higher amount of nutrient inputs (Kushwah and Singh,
2011). India has tremendous export potential of potatoes (Singh
and Rana, 2005), however, dueto the lack of adequateinitiatives
(Kumar, 2009) the country has always been a marginal potato
exporter. Indiahasexported about 114,245t of potatoin 2012-2013
which is 26 per cent less than that of 2011-12.The countries to

which India exported potatoes were Nepal, Sri Lanka, Pakistan,
Mauritiusand Bangladesh during the period 1994-2011. In case of
exportsof frozen potatoes, Sri Lanka, Nepa, United Arab Emirates,
Mauritiusand Maldives were the | eading importers during 1990-
2011. The specific objectives of the study are (i) to analyze the
trend in export of fresh and frozen potatoes (ii) to assess the
instability of fresh and frozen potatoestradefrom Indiaand (iii) to
estimate the export competitiveness of fresh potato and to andyze
the direction of trade for fresh and frozen potatoes.

EXPERIMENTAL METHODS
To carry out this study, secondary time series data from
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1990-2013 were collected from the Food and Agriculture
Organization (FAO), Agricultural and Processed food Products
Export Development Authority (APEDA) and National
Horticulture Board (NHB). Data on export quantities, export
value, major destination of exports of potato from Indiawere
collected for two different periods. Varioustoolswere used to
analyze the dataviz., compound growth rate, instability index,
Nominal protection co-efficient and Markov chain analysis.
From the available information, it was understood that the
demand for potato and frozen potato has increased
significantly since 2000 and hence to understand the nature
of change in import and export value, the year of 2000 was
taken as a base year. Another reason for separating the period
into two (period | ; 1990-2000) and (period 11 : 2001-2013) was

particular country from other countries and values in rows
reflect probability that a country might lose to other countries
with respect to specific commodity exports.

EXPERIMENTAL FINDINGSAND ANALYSIS

The results obtained from the present investigation as
well as relevant discussion have been summarized under
following heads:

Growthrateof potatoexport :

It could be inferred from Table 1,that the export of fresh
potato showed that there was a significant difference between
periods | and Il. It also indicates that the growth of export of

to determine the growth impact, instability and structural fresh potato for the overall period was only 16.97 per cent. In
changes of Indian fresh and frozen potatoes. The compound case of frozen potato, trend in export quantity showed increase

growth rateswere used to analyze the trendsin export of fresh
and frozen potatoesin terms of quantity, value and unit value
during period | (1990-2000) and period 11 (2001-2013). The NPC
is a measure of competitiveness and calculated as a ratio
between domestic prices and international prices of fresh and
frozen potatoes. If NPC is greater than one, then the
commaodity is protected and NPC is less than unity then the
commodity istreated asglobally more competitive. For Markov
chain analysis, time series data from 1990-2011 on potato
exports were used to determine market share and changing
direction of trade over time. The assumption wasthat average
export of fresh and frozen potatoes from India to importing
countries in any period depends on export in the previous
period and this dependence would be the same along all
periods. Values in the transitional probability matrix have
different interpretations. Values in diagonal elements of the
matrix indicates probability of retention of the previous year’s
values, values in columns reflect probability of gain of a

in period |1 compared to period | but there was a decrease in

unit price (4.25%) andincreasein export value (26.99 %) during
period 11(2001-2013).This shows that there had been a higher

demand for Indian frozen potato. For the overall period (1990-

2013), the export quantity and export value of fresh and frozen

potatoes and unit value of frozen potatoes were significant at

1 per cent level. Theresults conclusively showed that the export

of both fresh and frozen potato had significantly increased in

the recent years and there would be a greater demand in the

future.

Instability inthepotatoesexport :

The Coppock’s instability index was worked out for fresh
potatoes and frozen potato trade in India for the two time
periodsto analyze the extent of temporal instability. It could be
observed from Table 2 that the fluctuationsin the export quantity
of fresh potatoes were marginally high (220.40) during period
I1 (2001-2013), whereasduring period | (1990-2000) there was

Table1: Compound growth ratesfor export of fresh and frozen potatoesin India during 1990-2013

Year Export quantity (%) Export value (%) Unit value (%)

Fresh potato Frozen potato Fresh potato Frozen potato Fresh potato Frozen potato
1990-2000 24.07* (2.92) 2.32(0.31) 11.74 (1.31) 12.05 (1.79) -9.93 (-2.66) 9.51** (3.19)
2001-2013 19.33** (4.41) 14.81*** (3.02) 26.99*** (6.07) 19.69*** (4.20) 6.41*** (6.13) 4.25** (3.51)
Overall 16.97*** (8.47) 10.07*** (4.73) 15.08*** (6.48) 15.27*** (8.03) -1.61 (-1.35) 4.72** (6.41)

Note : Figures within the parenthesis indicate ‘estimated t' values

** and *** indicate significance of values at P=0.05 and 0.01, respectively
Sour ce : Directorate General of Commercial Intelligence and Statistics (DGCI& S)

Table2: Coppock'sinstability indices of fresh and frozen potatoestradein India

Particulars 1990-2000 2001-2013 Overal (1990-2013)
Fresh potato Frozen potato Fresh potato Frozen potato Fresh potato Frozen potato
Quantity 177.98 283.17 220.40 136.31 381.14 423.88
Value 223.96 185.52 281.61 153.30 499.00 304.63
Unit Value 118.67 52.82 217.93 304.63 310.60 72.81

Note : Figures within the parenthesis indicate the percentage to values

Sour ce : Directorate General of Commercial Intelligence and Statistics (DGCI& S)
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lessinstability (177.98).Thisindicatesthat export growth during
period | fluctuated marginally. Theinstability inthetotal value
of fresh potato export was marginally high during period 11
(281.61), compared to period | (223.96).For the overall period
(1990-2013) the export quantity, value and unit value of fresh
and frozen potatoes became highly instablein theinternational
markets.

In case of frozen potato, the fluctuation in the export was
high (283.17) during period |, incomparisonto period 1 (136.31).
The instability in the total value of frozen potato export was
high during period | (185.52), compared to period |1 (153.30).
The unit value showed alower instability during the period . It
showed a high instability during the period I1.

Direction of tradeof fresh potatoes:

Thetransitional probability presented in Table 3, depicts
abroad idea of changein the direction of trade of Indian fresh
potato in period | (1994-2000). The five major countrieswhich
imported Indian fresh potatoeswere Nepal, Sri Lanka, Pakistan,
Mauritius and Bangladesh. The export to remaining countries
was pooled under the category of other countries. It could be

seen from Table 3 that Sri Lanka was the stable importer of
Indian fresh potatoes since it retained its original share of
around 93 per cent over the period. It gained amagjor share from
the Mauritiusand other countriesto an extent of 51 and 52 per
cent, respectively.

The “other countries’ retained 24.12 per cent of its original
share and was likely to gain from Bangladesh and Pakistan
with the moderate probability gain of 0.85 and 0.72 per cent,
respectively. Pakistan was also found to be athird most stable
importer asit retained its share of 17.99 per cent.

Direction of fresh potatoesexport :

Thetransitional probability presented in Table 4, depicts
abroad idea of change in the direction of trade of Indian fresh
potato in period 11. The five major countries which imported
Indian fresh potatoeswere Nepal, Sri Lanka, Pakistan, Mauritius
and Bangladesh. The export to remaining countries was pooled
under the category of other countries. It could be seen from
the table that Nepal was the stable importer of Indian fresh
potatoes becauseit retained itsoriginal share of around 66 per
cent over the period. It gained amajor share from the Pakistan

Table 3: Direction of trade of fresh potatoes export from I ndia (1994-2000)

Country Nepal Sri Lanka Pakistan Mauritius Bangladesh Others
Nepal 0.0000 0.6910 0.0854 0.1925 0.0031 0.0280
Sri Lanka 0.0000 0.9345 0.0000 0.0000 0.0000 0.0655
Pakistan 0.0000 0.0000 0.1799 0.0914 0.0000 0.7287
Mauritius 0.1780 0.5109 0.0000 0.0000 0.0000 0.3111
Bangladesh 0.1271 0.0000 0.0000 0.0174 0.0000 0.8555
Others 0.2340 0.5248 0.0000 0.0000 0.0000 0.2412
Source : FAO Statistical Databases, 2013

Table4 : Direction of trade of fresh potatoes export from India (2001-2011)

Country Nepal Sri Lanka Pakistan Mauritius Bangladesh Others
Nepal 0.6628 0.1615 0.0000 0.039%6 0.0000 0.1361
Sri Lanka 0.7721 0.0826 0.0000 0.1453 0.0000 0.0000
Pakistan 0.9584 0.0000 0.0000 0.0000 0.0416 0.0000
Mauritius 0.0000 0.1561 0.3497 0.0000 0.4943 0.0000
Bangladesh 0.2586 0.0000 0.0000 0.0000 0.0000 0.7414
Others 0.0000 1.0000 0.0000 0.0000 0.0000 0.0000
Sour ce: FAO Statistical Databases, 2013

Table5: Direction of trade of frozen potatoes export from I ndia (1990-2000)

Country Sri Lanka Nepal UAE Mauritius Maldives Others
Sri Lanka 0.7615 0.0001 0.0787 0.0580 0.0000 0.1017
Nepal 0.0000 0.0000 0.4288 0.5712 0.0000 0.0000
UAE 0.3453 0.0010 0.3162 0.2060 0.0000 0.1315
Mauritius 0.0000 0.0235 0.7228 0.1727 0.0809 0.0000
Maldives 0.0000 0.0240 0.0000 0.8235 0.1525 0.0000
Others 0.6335 0.0000 0.0000 0.3665 0.0000 0.0000

Sour ce: FAO Statistical Databases, 2013
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and Sri Lankato an extent of 95 and 77 per cent, respectively.

The Nepal retained the original share of 66 per cent and
lost to Sri Lankaand other countriesto an extent 16 and 13 per
cent, respectively. Hence in future Sri Lankawould be one of
the stable importers and its growth may be higher in fresh
potato import from India. The Pakistan, Mauritius and
Bangladesh were not having their own retention share and
werelikely to gain some extent from Nepal . It showed that both
these countries were highly unstable for fresh potato import
fromIndia

Direction of tradeof fr ozen potatoes:

The transitional probability presentedinTable5, depicts

abroad ideaof changeinthe direction of trade of Indian frozen
potato in period |. The five major countries which imported
Indian frozen potatoes were Sri Lanka, Nepal, United Arab
Emirates, Mauritiusand Maldives. It isobviousfrom table that
Sri Lankawasfound to be one of the stableimportersof Indian
frozen potatoesasit retained itsoriginal share of around 76 per
cent over the period. It gained a major share from the other
countries and United Arab Emirates to an extent of 63 and
34 per cent, respectively.

The United Arab Emirates(UAE) is the second most
important country, imported frozen potato from India and
retained the original share of 31 per cent and it gained amajor
share from Mauritius (72 %). Hence in future United Arab
Emirates would be one of the stable importers and its growth
may be higher infrozen potato import from India.

Direction of tradeof fr ozen potatoesexport :

Thetransitional probability presented in Table 6, depicts
abroad ideaof changeinthe direction of trade of Indian frozen
potato in period 1. The five mgor countries which imported
Indian frozen potatoes were Sri Lanka, Nepal, United Arab
Emirates, Mauritius and Maldives. The export to remaining
countries was pooled under the category of other countries. It
could be seen from Table 6 that ‘other countries’ were the
stableimportersof Indian frozen potatoes because they retained
their original share of around 94 per cent over the period and
they were likely to gain from Mauritius with the probability of
0.83%.

Sri Lankaisthe second most important country importing

frozen potato from Indiaand it retained original share of 53 per
cent. It gained major share from Nepal and UAE. The Nepal,
UAE and Mauritius were not having their own retention share
and werelikely to gain some extent from Sri Lanka. It showed
that both these countries were highly unstable for import of
frozen potatoes from India.

NPC of potatoes:

The nominal protection co-efficients (NPC) of export of
fresh potatoes were found to be lower than unity except during
1990-91 to 1994-95 as shown in the Table 7. Thisimplies that
fresh potatoes were a good exportable commodity.

Theforegoing resultsclearly revealed that fresh potatoes
were price competitive in the international market and have
vast potential for expansion of the domestic industry in the
yearsto come. Similar work related to the topic was also done
by Pandit et al. (2003); Ezekiel and Khurana(2003); Sanganaria
(2003); Sudhozae (2003); Kumar et al. (2005); Scott and Surarez
(2011 and 2012); Kumar and Singh (1992) on rapeseed mustard,
Kumar and Rai (2007) on tomato also worked on the related
topic.

Conclusion:

From theresults, it wasfound that during 1990-2013, the
growth rate of both fresh and frozen potatoes was positive
and significant for export quantity (16.97 % and 10.07 %,
respectively) and export value (15.08 and 15.27 %, respectively).
Theinstability index of frozen potato export was high (185.52)
during period 1(1990-2000) as compared to period 11 (2001-
2013). The unit value showed a lower instability during the
period I. It showed high instability during the period Il. The
Markov chain analysis showed that Sri Lanka was one of the
stableimporter of Indian fresh potatoesin period | (1994-2000)
andit retaineditsoriginal share of around 93 per cent it gained
a major share from the Mauritius and other countries to an
extent of 51 and 52 per cent and also stable importer of frozen
potatoesin period 1(1990-2000) and it retained itsoriginal share
of around 76 per cent it gained a major share from the other
countries and United Arab Emirates to an extent of 63 and 34
per cent, respectively over the period. Nepal and other
countries were the stable importer of fresh and frozen potato
from India during the period 11 (2001-2011) and it retained its

Table6 : Direction of trade of frozen potatoes export from India (2001-2011)

Country Sri Lanka Nepal UAE Mauritius Maldives Others
Sri Lanka 0.5304 0.4069 0.0466 0.0142 0.0019 0.0000
Nepal 0.7768 0.0000 0.1481 0.0000 0.0752 0.0000
UAE 0.6670 0.0000 0.0000 0.0000 0.3330 0.0000
Mauritius 0.0000 0.0049 0.0000 0.0000 0.1649 0.8302
Maldives 0.1495 0.0000 0.1264 0.4005 0.3236 0.0000
Others 0.0587 0.0000 0.0000 0.0000 0.0000 0.9413

Sour ce : Estimated with data obtained from FAO Statistical Databases, 2013
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Table 7 : Nominal protection co-efficient of potato from was the stableimporter from India. These countries have high

1990-2011 level probability of retention. The countries such as Pakistan,
Sr. No. Year NPC Mauritius and Bangladesh have not been the stable importers
1 1990-1991 2.63 of Indian potatoes. The strategy for export may be oriented
2. 1991-1992 0.99 towards these countries and effort should be made for
3 1992-1993 0.94 stabilizing the export of potato to other countries. The NPC
results revealed that fresh potatoes were highly price
4, 1993-1994 0.89 AR . ) )
competitivein theinternational marketsand have vast potential
5 1994-1995 181 for expansion of the domestic industry in the years to come.
6. 1995-1996 048 To maintain quality of potato, trainings should be organized
7. 1996-1997 0.60 on GoodAgricultural Practices (GAP) and Good Management
8. 1997-1998 034 Practices (GMP) to produce good quality potato. Farmers
0 1998-1999 055 should be encour?gﬁd to adopt i rr]nprrc])ved and higg yiel%ing
varieties. Some of the varieties that have greater demand in
10 1999-2000 031 the international markets are Kufri Chandramukhi (in
1. 2000-2001 0.32 Afghanistan), Kufri Jyoti (in Nepal and Bhutan) and Kufri
12 2001-2002 021 Sindhuri (in Bangladesh and Nepal) and five Indian hybrids,
13. 2002-2003 0.26 1-654 (inMexico); | - 822(inSri Lanka); | - 1035 (in Philippines
14. 2003-2004 027 and Mailakain Madagaskar); I- 1039 (in Boliviaand Red Skin
15, 2004-2005 0.38 in Vietnam) and | - 1085 (ain Sri Lanka and BSUP - 04
16, 2005-2006 035 in Phililppi nes). Market information related to export need to
be provided by the government particularly to marginal and
17 2006-2007 049 small farmersto ensure better prices. As of now, marginal and
18. 2007-2008 0.23 small farmersarenot ableto export potatoesfrom India, because
19. 2008-2009 0.29 they have low marketable surplus. By organizing themselves
20. 2009-2010 0.37 as potato producers’ co-operatives, they can undertake export
21 2010-2011 0.56 of potato collectively to realize the benefits of international

Sour ce : Based on FAO Statistical Databases, 2013 market. An export promotion strategy has to be evolved to

diversify the geographical concentration. Thereisalso aneed

original share of around 66 per cent and it gained amajor share
from the Pakistan and Sri Lankato an extent of 95 and 77 per
cent, respectively and 94 per cent of the frozen potatoes were
stableimporter by other countries and they were likely to gain
from Mauritius with the probability of 0.83 per cent.
Itisconcluded that Sri Lankaand Nepal were the stable
importers of fresh potatoes. Also, for frozen potato, Sri Lanka

to disseminateinformation on arrivalsininternational markets,
price behavior and other trade related information to Indian
farmers and institutions to reap the benefits. Further studies
could be taken up to analyze the variety wise demand in the
international markets aswell as the suitability of the varieties
for value addition and consumer acceptability and preference
of value added potato products.
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