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Focus

Shift in Area, Yield and Production of Maize

in Punjab

Raj Kumar & S S Chahal

The present study was conducted with the objective to
analyze the performance of maize based production sys-
tem and changes in cropping pattern brought about by
technological development in Punjab. The decomposi-
tion analysis of maize production shows that yield con-
tributed positively but its benefits could not be sustained
due to continuous downward change in maize acreage,
especially in the post-Green Revolution period. The as-
sured market for paddy, which in turn ensures better
returns from paddy cultivation under present price policy,
has helped to squeeze out area from maize in favour of
paddy crop in Punjab.

Raj Kumar is Assistant Farm Economist and S S Chahal is lecturer
at the Dept of Economics and Sociology, Punjab Agricultural
University, Ludhiana .

After wheat and rice, maize is the most important
cereal grain in the world, providing nutrients for humans
and animals and serving as a basic raw material for the
production of starch, oil and protein, alcoholic beverages,
food sweeteners and more recently, fuel. Its magnitude
of usage in the form of human food, animal and poultry
feed and as industrial end uses has given it the much-
needed impetus for growth and demand.

Special crops grown primarily for food include sweet
corn and popcorn, although dent, starchy or floury and
flint maize are also widely used as food. Flint maize is
also used as feed. Immature ordinary corn on the cob
either boiled or roasted is widely consumed. Floury maize
is a grain with a soft endosperm much used as food in
most countries. The green plant, made into silage, has
been used with much success in the dairy and beef in-
dustries. After harvest of the grain, the dried leaves and
upper part, including the flowers, are still used today to
provide relatively good forage for ruminant animals owned
by many small farmers in developing countries. The erect
stalks, which in some varieties are strong, have been
used as long-lasting fences and walls.

Maize occupies a place of pride amongst the coarse
cereal crops in India and it is emerging as the third most
important crop after rice and wheat. It has been esti-
mated that this crop has contributed Rs. 6000 crore an-
nually to India’s GDP and generates 4500 lakh man days
of employment (Puri, 2001). The day is not far when maize
would become the backbone of Indian economy, follow-
ing the USA, where/ii is known as ‘Golden Grain’ and is
a major agriculture”crop. To meet the growing demand,
per hectare yield of maize was estimated to rise to 2.36
tonnes by the end of 2020 in the country (Kumar and
Singh, 2003).

The last decade of the 20th century witnessed ex-
tensive economic reforms in India, which in turn saw
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growing stocks of surplus wheat and rice. This, however,
came at an associated cost of degradation of soil and
depletion of water resources. Paroda and Kumar (2000)
predicted that the area under maize would grow to meet
the future food, feed, and other demands, especially in
view of the booming livestock and poultry producing sec-
tors in the country. Since opportunities are limited for
further expansion of maize area, future increases in maize
supply can only be achieved through the intensification
and commercialization of current maize production sys-
tems. The changing global scenario is compelling
policymakers to adhere to the regulations and obliga-
tions set by the World Trade Organization (WTQ). The
resulting new economic regime is expected to alter the
economics of existing cropping systems, including maize,
in terms of production, value addition, and trade.

The uneven growth rates in individual crops had led
to the regional imbalances in rural prosperity depending

upon the crops which each region is cultivating (Singh

and Singh, 1999). It has long been recognized that par-
tial productivity measures such as output per unit of indi-
vidual inputs, are of limited use as indicators of real pro-
ductivity change defined by a shift in a production func-
tion (Kumar and Mruthyunjaya, 1992). As far as the pro-
ductivity of maize is concerned, India ranks nowhere in
the world with a current yield of around 2 tonnes per
hectare against the world average of over 4 tonnes. Sens-
ing the emerging need, Government of India has em-
barked upon an ambitious programme under “Technol-
ogy Mission on Maize” in the Tenth Five Year Plan (Kumar
and Singh, 2003).

Methodology

The present study is based on the secondary data
collected from published sources (Statistical Abstracts
of Punjab, Agriculture at a Glance, etc.). To achieve the
objective of the present study, all the nine major maize
growing districts namely Amritsar, Gurdaspur, Jalandhar,
Ludhiana, Hoshiarpur, Nawan Shahar, Ropar, Patiala and
Kapurthala, together covering more than 70 per cent of
the total maize area, were included in the study sample
for an in-depth analysis of the problem. The secondary
data pertaining to area, yield and production of the im-
portant crops of Punjab for the period 1950-51 to 2005-
06 were collected from various issues of published sec-
ondary sources such as Statistical Abstract of Punjab;
Agriculture at a Glance, etc. The time series data relat-
ing to the pre-sowing rainfall (average for the months of
May and June), area under irrigation, farm-harvest prices
of maize and paddy and cropping pattern for the nine
major maize growing districts of Punjab were obtained

for the period 1950-51 to 2005-06 from Statistical Ab-
stracts of Punjab.

The entire period was divided into four sub-periods
to find out the shifts in cropping pattern in the state. Pe-
riod 1 (1950-51 to 1965-66) called Pre-Green Revolution
Period, Period Il (1966-67 to 1985-86) called Post-Green
Revolution Period, Period Ill (1985-86 to 1995-96) and
Period 1V (1995-96 to 2005-06) called Policy Reform
Period (because new seed policy introduced in 1985/86
brought remarkable progress in the maize production in
the country) as during the mid-1980s, the seed industry
licensing policy was modified to attract greater participa-
tion of Indian companies.

Statistical Tools used for Analysis

Growth Analysis

The annual compound growth rates of area, produc-
tion and yield of maize were estimated for each district
for the above said four periods viz. Period I: 1950-51 to
1965-66, Period Il: 1966-67 to 1985-86, Period IlI: 1986-
87 to 1995-96 and Period IV: 1995-96 to 2005-06.

The growth model adopted is as under:
Y, = AB!
Where,
Y, = Area/production/yield of maize for the year 't'.
t = Time variable (1,2..., n) for each period.

A = Constant

Log transformation of the above function is:

INY,=1InA+t(nB).

Where,
InB = In(1+71)
r = [antilog (In B) —1]
ACGR (%) = [antilog (In B) —1] x100

Students’ t-test was used to test the significance
ACGRs.

The Decomposition of Growth Analysis S

The observed increase/growth in production of a crop
can be decomposed into area effect, yield effect and in-
teraction effect. The following additive scheme of decom-
position has been used:
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AP = A AY + Y,AA + AA.AY

Where,

AP = Difference in average production during two pe-
riods.

AY = Difference in average yield during two periods.
AA = Difference in average area during two periods.

A, = Average area under maize crop during the base
year.

Y,= Average yield of maize crop during the base year.

“hus, the changes in production (AP) were due to:
(i) Y,.AA represents an area effect,
(i) A,.AY represents yield effect, and
(iii) AA.AY represents an interaction of area and yield
effect.

\creage Response

In order to examine and identify the important price
nd non-price factors which affected area allocation to
1aize crop, the Cobb-Douglas type of model was ap-
lied as following:

Ay =bg (A1) (RY,4)™ (RHP,_,)™ (NIA, ;)™
(R.)** (RYR)™ (RPR)™ (e)"
For OLS estimation, take natural log of all the vari-

dles and convert the equation in linear form as:

LnA=Inb,+b, In (A ) +b,In (RY,)
+ by I (RHP,_,) + b, In (NIA_,) + b, In (R)
+ b, In (RYR) + b, In (RPR) + U,

'here,

A = Acreage under maize crop in current year of
the district

A., = One year lagged maize acreage

RY,, = Previous year relative yield of maize crop with
respect to rice

HP,, = Previous year relative farm harvest price of
maize crop with respect to rice

NIA , = Previous year net irrigated area of the district

R, = Average of rainfall of two pre-sowing months
(May-June) of the current year

RYR = Relative yield risk of maize with respect to rice

(calculate relative yield of maize, then take
standard deviations for three years and put
the results for the fourth year)

RPR = Relative price risk of maize with respect to
rice (calculate relative farm harvest price of
maize, then take standard deviations for three
years and put the results for the fourth year)

b, = Intercept
b,..b, = Elasticities/regression coefficients of respec-
tive independent variables
U, = Disturbance term

Results and Discussion

Shift in Cropping Fattern

The data presented in Table 1 pertaining to four-time
periods show that the area under all the crops increased
due to the development of irrigation facilities and other
inputs in the state during the period TE 1952/53 to TE
1966/67.

The profitability plays a major role in the adoption of
any enterprise/crop and this has been proved true in the
case of Punjab agriculture. As is clearly indicated by the
results pertaining to the second period (TE 1967/68 to
TE 1986/87), there was a major shift in area in favour of
rice in five out of nine maize growing districts. There was
an increase in area under maize in Jalandhar, Hoshiarpur
and Ropar districts over this period to the tune of 0.6,
19.3 and 27.7 per cent respectively. An overall scenario
clearly indicates that rice and wheat were the major gain-
ers as far as shift in area was concerned. It can be seen
that area under maize has declined substantially during
the period TE 1986/87 to TE 1995/96 and 1995/96 to
2005/06. This area was directed to rice crop, as it was
more remunerative and thereby more lucrative as com-
pared to maize crop due to its more productivity along
with assured MSP. The results clearly show that rice and
wheat were the major gainers at the cost of other crops *
like oilseeds, cotton, sugarcane, etc. On the whole, the
maize lost the ground in terms of its share in gross
cropped area in the state and was substituted by other
relatively profitable crops in the selected districts of
Punjab.

Status of Maize Acreage in Punjab

The perusal of Table 2 reveals that area under maize

oductivity e Vo, 48, No. 4, January—March, 2008

351




Table 1: Shift in Cropping Pattern in major maize growing districts of Punjab, TE 1952/53 to TE 2005/06 (Per cent)

Districts TE 1952/53 to TE 1966/67
Rice Maize Wheat Oilseeds Sugarcane Cotton

Gurdaspur 86.7 35.4 224 24.2 67.4 -24.5
Amritsar 135.3 58.7 19.4 122.9 16.9 29.3
Kapurthala 304.5 97.2 455 2216.7 16.3 10.5
Jalandhar 425.0 90.9 33.0 466.7 35.8 44 .1
Nawan Shahar NA NA NA NA NA NA
Hoshiarpur 79.3 4.0 -6.5 144.4 -25.8 -475
Ludhiana 66.0 100.7 735 147.8 65.5 g 107.7
Patiala 293.6 14.5 39.4 258.7 117.4 91.4

TE 1966/67 to TE 1986/87

Gurdaspur 160.6 - 316 60.6 -9.2 -20.9 -87.5
Amritsar 238.1 - 66.7 102.2 33.0 - 67.9 -86.4
Kapurthala 357.9 -52.9 95.2 -61.7 - 58.0 -82.5
Jalandhar 1473.1 0.6 67.4 - 58.1 -16.7 -77.2
Nawan Shahar NA NA NA NA NA NA
Hoshiarpur 76.5 19.3 491 53.0 - 36.2 -62.5
Ropar 418.5 27.7 108.4 - 57.6 -23 -69.2
Ludhiana 4687.6 - 471 72.4 -818 - 65.2 -84.2
Patiala 474.0 - 63.0 127.3 - 49.1 -58.4 -87.2

TE 1986/87 to TE 1995/96

Gurdaspur 22.99 -27.42 6.55 -29.85 -0.38 0
Amritsar 29.13 -30.23 3.73 -8.12 103.13 108.93
Kapurthala 21.63 -15.79 278 ¢ -39.38 263.49 0
Jalandhar -0.25 -52.35 23.08 -7.03 29.32 0
Nawan Shahar NA NA NA NA NA NA
Hoshiarpur 13.61 -7.11 -16.87 7.92 110.62 0
Ropar 39.29 -24.77 12.61 -25.00 10.28

Ludhiana 30.06 -83.53 -3.61 -55.09 44.52 0
Patiala —4.34 -45.24 -19.09 -58.17 -34.54 100

TE 1995/96 to TE 2005/06

Gurdaspur 3.00 -11.11 2.84 -42.13 26.68 0
Amritsar 8.98 -60.00 5.64 -81.34 -13.85 -94.02
Kapurthala 4.36 -37.50 1.80 -73.20 -21.40 0
Jalandhar 4.79 -50.62 -11.98 -71.43 -37.50 -100
Nawan Shahar 68.67 1.85 23.73 -1.79 -2.68 0
Hoshiarpur 2.99 -12.16 3.38 -4.59 36.55 0
Ropar 24,79 -10.98 4.80 -21.11 —43.50 0
Ludhiana 3.28 -35.71 -0.65 -56.00 -28.57 -97.5
Patiala 3.97 -43.48 4.46 -69.52 -32.52 -100

L
TE = Triennium Ending b

during the TE 1952/53 was 254.7 thousand hectares, thousand hectares in TE 1986/87 and then to as low a
which increased to 399.7 thousand hectares during the  180.33 thousand hectares in TE 1995/96 and 152 thot
TE 1966-67 in Punjab. Thereafter area declined to 284  sand hectares in 2005/06.
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Table 2: Status of maize acreage in the major maize growing
districts of Punjab, TE 1952/53 to TE 2005/06

Districts Acreage (000'ha)
TE TE TE TE TE

1952/53 1966/67 1986/87 1995/96 2005/06
Gurdaspur 223 29.3 20.7 15.0 13.67
Amritsar 27.3 39.7 14.3 10.0 2.67
Kapurthala 0 | 13.7 6.7 53 3.33
Jalandhar 31.0 59.7 59.3 27.0 14.67 .
Nawan Shahar - - - 18.0 19.00
Hoshiarpur 64.0 68.0 80.0 74.0 66.33
Ropar = 29.0 36.3 27.3 18.67
Ludhiana 26.7 54.7 28.7 4.67 1.67
Patiala 33.7 36.3 13.7 7.67 3.67
Punjab 254.7 399.7 284.0 180.33 152.00

The area under maize has been declining substan-
tially which may be due to a favourable price policy and
assured marketing of rice crop. An inter district analysis
shows that the highest maize acreage was in Hoshiarpur
district (64 thousand hectares) and the lowest in
Kapurthala district (7.7 thousand hectares) during the
TE 1952/53. The area under maize has registered an
increase in all the major maize growing districts in TE
1966/67 over TE 1952/53. The maize acreage varied
between 13.7 (Kapurthala district) to 68 thousand hect-
ares (Hoshiarpur district) during the TE 1966/67. There
was an overall decline in area under maize during the TE
1986/87 for all the sample maize growing districts except
for Hoshiarpur district, where it registered an upward
trend. However, during the TE 1995/96 there was further
decline in area for maize growing districts in Punjab. The
highest area under maize was recorded in Hoshiarpur
district (74 thousand hectares) and lowest in Ludhiana
district (4.67 thousand hectares). The area under maize
further declined in all the districts during the TE 2005/06
except in Nawan Shahar district where it remained al-
most same as in TE 1995/96.

Status of Maize Yield in Punjab

The results presented in Table 3 reveal that there
was a continuous increase in productivity of maize in
Punjab during the study period. The yield as such in-
creased from 991 kg/ha in TE 1952/53 to 2587 kg/ha in
TE 2005/06. The figures for the TE 1966/67, TE 1986/87
and TE 1995/96 were 1540, 1819 and 1836 kg/ha re-
spectively. The inter district comparison clearly shows
tr}at .the yield of maize was highest in the Kapurthala
d|stnctl{‘l‘556 kg/ha) and lowest in the Hoshiarpur district

(662 kg/ha) during the TE 1952/53. The higher yield in
the former district could be attributed to better irrigation
facilities as compared to the latter, where crop was taken
on the marginal land, with heavy dependence on rainfall.

Table 3: Status of maize yield in the major maize growing districts
of Punjab, TE1952/53 to TE 2005/06

Districts Average yield (kg/ha)
TE TE TE TE TE
1952/53 1966/67 1986/87 1995/96 2005/06

Gurdaspur 837 1056 1731 1410 2089
Amritsar 1152 1314 2167 2243 2677
Kapurthala 1556 1313 2222 2327 3103
Jalandhar 1401 1886 2064 2322 3051
Nawan Shahar - - - 1944 2758
Hoshiarpur 662 1503 1622 1782 2592
Ropar - - 1790 1557 2338
Ludhiana 1151 2160 1994 2070 3178
Patiala 853 1259 1725 1522 2166
Punjab 891 1540 1819 1836 2587

The results reveal that the yield of maize has in-
creased further during the TE 1966/67. During this pe-
riod the Ludhiana district lead with 2160 kg/ha. The low-
est figure (1056 kg/ha) was recorded for the Gurdaspur
district during the TE 1966/67. The yield of maize contin-
ued to show improvement even during the nineties. The
highest figures were found to be 2222 in Kapurthala dis-
trict (TE 1986/87), 2327 in Kapurthala district (TE 1995/
96) and 3178 kg/ha in Ludhiana district (TE 2005/06).
The above discussion clearly shows that the productivity
of maize increased by more than 2.5 times during TE
1952/53 to TE 2005/06, which was mainly due to the
extensive research efforts put in the development of im-
proved and hybrid cultivars of maize in the state both in
the public and private sector.

Status of Maize Production in Punjab

The results pertaining to the maize production bear
testimony to the fact that in spite of ever increasing pro-
ductivity levels, the production has decreased due to
continuous fall in the area under maize. The results pre-
sented in Table 4 clearly exhibit that the production did
increase from 251 to 616.3 thousand tonnes from the TE
1952/53 to TE 1966/67, which was made possible by the
improvement in the maize productivity coupled with aug-
mentation of area under maize during this period at the
state level. The production data pertaining to the period
after mid-seventies showed a persistent decline up to
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the TE 1995/96 but afterwards it showed some improve-
ment which was the result of increase in per hectare
output of maize.

Table 4: Status of maize production in selected districts of Punjab
during the period, TE 1952/53 to TE 2005/06

Districts Production (000’ tonnes)
1E TE TE TE TE
1952/53 1966/67 1986/87 1995/96 2005/06

Gurdaspur 18.0 31.0 36.0 21.7 28.0
Amritsar 32.0 52.3 31.0 22.0 11.0
Kapurthala 113 18.0 14.7 133 10.3
Jalandhar 42.7 1103 124.0 58.3 40.7
Nawan Shahar - = - 35.0 50.3
Hoshiarpur 42.3 103.7 129.7 131.7 169.7
Ropar - 41.0 65.3 427 56.3
Ludhiana 30.3 119.7 56.0 9.7 9.7
Patiala 28.7 46.3 23.7 12.3 53
Punjab 251.0 616.3 519.3 329.3 397.7

It can be concluded that up to TE 1995/96 the effect
of decline in area was more than the increase in
productivity but after TE 1995/96 the effect of increase in
productivity was more than decline in area under maize
resulting in increase in the production. The maize
production in the state declined to 519.3 thousand tonnes
in the TE 1986/87 from 616.3 thousand tonnes in the TE
1966/67 in spite of the perceptible increase in the yield.
Similar results were noticed during the TE 1995/96 when
the production declined to 329.3 thousand tonnes
compared to 519.3 thousand tonnes in the TE 1986/87.
But during the TE 2005/06 the production increased to
397.7 thousand tonnes due to significant increase in
productivity in spite of the decline in area. The decline in
maize production could be attributed to the higher
profitability of the competing crop namely rice because
productivity of rice was appreciably higher as compared
to maize, with marginal difference in their prices.

Growth Performance of Maize in Punjab

The compound growth rates (CGRs) of area, yield
and production of major maize growing districts of Punjab
are given in Table 5. The CGRs for area, yield and pro-
duction were found to be 3.13, 2.60 and 5.81 per cent
per annum respectively for the period 1950/51 to 1965/
66 in the state. The corresponding figures for the period
1965/66 to 1985/86 were estimated to be -3.31, 0.74
and -2.59 per cent respectively. A similar trend was ob-
served during the period 1986/87 to 1995/96 and 1995/

96 to 2005/06. All these CGRs were found to be signif
cant statistically. This shows that the positive yield effec
was more than offset by negative area effect on the prc
duction. The area under maize has shown upward tren
during the period 1950/51 to 1965/66 both at the stat
level as well as in the major maize growing districts ¢
Punjab. This happened due to reason that its competin
crop, rice was cultivated on less area, as it requires mot
irrigation water compared to the maize, as the irrigatic
facilities were not so developed in the state at that tim

The statistically significant positive compound grow
rate (CGR) of area under maize crop was found in th
Hoshiarpur district (0.57 per cent) for the period 1966/€
to 1985/86. The CGRs of area under maize were four
to be negative and significant statistically in the remail
ing maize growing districts in the state except Rop.
where it turned out to be non-significant statistically du
ing the above said period. Similarly the CGRs were four
to negative in all the districts for the period 1986/87
1995/96 and 1995/96 to 2005/06. These CGRs relatir
to area under maize in Punjab were highly significant
the above period. There was a persistent decline in are
under maize during post Green Revolution period b
cause the attention was shifted to the cultivation of whe
and rice in the state.

The productivity of maize has shown an all-rou
improvement in all the major maize growing districts
Punjab except Kapurthala during 1950/51 to 1965/66 a
Ludhiana district during the period 1566/67 to 1985/¢
This improvement could not help to boost the cultivati
of maize on a large scale due to its lower profitability
compared to rice in the state. The results pertaining
the maize production show that there was an erratic tre
during the period 1950/51 to 1965/66. The CGR for t
state as a whole for the period 1950/51 to 1965/
showed that production increased at statistically sign
cant rate of 5.81 per cent annually. The CGRs of ma
production during the period 1966/67 to 1985/86 we
positive only in the case of Hoshiarpur (1.93 per ce
and Ropar (2.21 per cent) districts.

The CGRs were found to be significant statistice
The decline in production was highest in the Patiala dist
(-6.62 per cent) followed by Ludhiana (-5.07 per cel
Amritsar (—4.81 per cent), Kapurthala (-2.89 per ce
and Gurdaspur (—1.76 per cent) districts during the per
1966/67 to 1985/86. The CGRs were fougd to be si
ficant statistically in all the districts except Gurdasg
The rate of growth has even declined during 1966/67
1985/86 for the Jalandhar and Hoshiarpur districts
compared to the preceding period (1950/51 to 1966/¢
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Table 5: Growth performance of area, yield and production of maize
in Punjab, 1950/51 to 2005/06

ACGR (%)
.| Districts Time period
1950/51 1966/67 1986/87 1995/96
-1965/66  -1985/86 -1995/96  -2005/06
Maize Acreage
Gurdaspur 0.88N -3.60" -3.21™ -1.55
Amritsar 3.04™ —-6.48" -2.36M -8.67"
Kapurthala 4.70™ -4.82" -0.87%s -3.26"
Jalandhar 427" -1.26" -4.78™ -3.80"
Nawan Shahar  NA NA NA 0.13N8
Hoshiarpur 0.98" 0.57 -1.21 0.43
Ropar NA 0.48" -2.94™ -0.37
Ludhiana 547" -4.18™ -16.46™ -2.81N
Patiala 0.38% -6.18"™ -6.63™ -9,12™
Punjab 3.13" -3.317 —4.677 -1.11™
Average Yield of Maize
Gurdaspur 2.96% 1.91:58 —0.55M8 3.857
Amritsar 0.58" 178" 2.09% 2.99
Kapurthala -3.487 2.03™ 5.84* 3.50"
Jalandhar 2.02 1.417 2.73% 3.777
Nawan Shahar NA NA NA 4197
Hoshiarpur 6.40™ 1.357 2.7me 4.39™
Ropar NA 1.72" 2.52N8 407"
Ludhiana 3.427 -0.93" 0.74N8 4.237
Patiala 117 —0.47 1 -1.61% 2.51%
Punjab 2.60" 0.74" 1.86M 4.02™
Production of Maize

Gurdaspur 3.16M -1.76" -3.73 215
Amritsar 364" —-4.817 -2.53" -5.60"
Kapurthala 1.05% -2.89™ 5.96 -0.72Ns
Jalandhar 6.38" 0.14ns -5.61" 1.52'%
Nawan Shahar NA NA NA 4.307
Hoshiarpur 7.44 1.93™ 1.03% 4.85™
Ropar NA 221 -0.67M 3.48
Ludhiana 876"  -507"  -18.33" 1.36%
Patiala 1.56 N -6.62™ -7.59™ 1.36M
Punjab 5.81™ -2.59™ -2.64° 2.93"

™**, **&* Significantat 0.01, 0.05 and 0.10 per cent level of signifi-
cance.

NS: Non-significant.

The production of maize registered a fall in all the districts
except in Hoshiarpur and Ropar districts during the period
1986/87 to 1995/96. It was interesting to note that produc-
tion in these districts declined too in comparison to the
preceding period. During the period 1995/96 to 2005/06
there was some improvement in the production of maize
in Punjab with a significant CGR of 2.93 per cent.

This improvement was the result of significant
increase in production of maize in Hoshiarpur (4.85 per
cent), Nawan Shahar (4.30 per cent) and Ropar (3.48
per cent). However, the production declined by the rate
of 5.60 per cent per annum in Amritsar district during
this period which was the result of decline in area under
maize crop by 8.67 per cent per annum during the period
1995/96 to 2005/06. In spite of the significant decline in
area during this period the production in the state
increased due to positive yield effect. The CGR of the
average yield of maize was found to be statistically highly
significant in almost all the districts under study except
in Patiala during the period 1995/96 to 2005/06. The
highest CGR for average yield of maize during this period
was observed in Hoshiarpur district (4.39 per cent)
followed by Ludhiana (4.23 per cent), Nawan Shahar (4.19
per cent), Ropar (4.07 per cent), Gurdaspur (3.85 per
cent), Jalandhar (3.77 per cent), Kapurthala (3.50 per
cent) and Amritsar (2.99 per cent) district. At the state
level it was also found positively significant (4.02 per cent).
The introduction as well as the adoption of improved
cultivars was responsible in this increase in productivity
of maize in Punjab.

Decomposition of Maize Production into Area, Yield
and Interaction Effects in Punjab

The decomposition of maize production is presented
in Table 6. The results clearly show that the area remained
a major contributor to the increased production of maize
in the period 1950/51 to 1965/66 in all the maize growing
districts except Hoshiarpur in Punjab. The yield effect also
contributed in increasing production in all the districts
except the Kapurthala district during the above said pe-
riod. An interaction effect in this district was also found to
be negative (-13.8 per cent). In spite of the negative yield
and interaction effects the positive area effect played a
major role in increasing the production in the case of
Kapurthala district.

The results pertaining to the decomposition of maize
production for the period 1966/67 to 1985/86 indicate that
the yield remained a major contributor to the increased
production in all the major maize growing districts of
Punjab except Ludhiana.
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Table 6: Decomposition of maize production in Punjab, 1950/51 to

It was found that in the case of Hoshiarpur and Rop
districts an area effect, yield effect and interaction effe
were contributing positively towards increased prodt
tion. In the remaining districts the strong negative effec
of the area and interaction of area and yield nullified t
positive effect of the yield on production. In Jalandk
district the strong positive yield effect nullified the neg
tive effects of area and interaction on the producti
during the TE 1986/87 over TE 1966/67. The study of t
production profile of maize for the period 1966/67 to 19¢
86 revealed that maize production happened to increa
in four selected districts namely Gurdaspur, Jalandh
Hoshiarpur and Ropar. In the case of Gurdaspur a
Jalandhar districts, the yield effect was quite strong
as to offset the negative area effect and bring about 1
increase in production. The districts where the prodi
tion has been found to decline are Amritsar, Ludhia
and Patiala. The analysis of maize production data ¢
responding to the period 1986/87 to 1995/96 revea
that in all the districts the production has fallen dov
This fall in production could well be attributed to cons
erably negative area effect, which outweighed the pc
tive yield effect in the case of Amritsar, Kapurthe
Jalandhar, Hoshiarpur and Ludhiana district. The reas
behind decline in area under maize was that the farm
put more area under paddy due to its better support pri
improvement in irrigation facilities and better high yie
ing varieties as compared to maize.

However, in Gurdaspur, Ropar and Patiala distri
both area and yield effects were found to be negal
which resulted into decline in production during this
riod. The negative yield effect in these districts was (¢
to the factor that maize was sown on marginal lands
on those fields where irrigation facilities were not proj
The results pertaining to the decomposition of me
production for the period 1995/96 to 2005/06 indicate 1
the yield remained a major contributor to the increa:
production in Nawan Shahar, Hoshiarpur, Ropar
Gurdaspur districts of Punjab. It was found that in
case of Nawan Shahar district an area effect, yield ef
and interaction effect were contributing positively towe
increased production. In the remaining districts the str
negative effects of the area and interaction of area
yield nullified the positive effect of the yield on proc
tion. In Gurdaspur district the strong positive yield ef
nullified the negative effects of area and interactior
the production during the period TE 2005/06 over
1995/96. i

The above discussion clearly show that yield of m
improved in the state over time but its benefits could
be sustained due to continuous fall in the area ur

2005/06
Districts Area Yield Interaction Increase (+)/
Effect Effect Effect Decline (-)
1950/51-1965/66
Gurdaspur 43.50 43.00 13.50 +
Amritsar 71.60 19.50 8.90 +
Kapurthala 131.40 -17.70 -13.80 -
Jalandhar 58.50 21.60 20.00 +
Nawan Shahar NA NA NA NA
Hoshiarpur 4.00 90.80 5.20 4
Ropar NA NA NA NA
Ludhiana 35.50 31.50 33.00 +
Patiala 12.60 81.20 6.30
1966/67—1985/86
Gurdaspur -182.00 399.10 -117.20 -
Amritsar -157.10 158.50 -101.40 -
Kapurthala -278.70 365.40 -186.70 -
Jalandhar -5.40 106.10 -0.70 +
Nawan Shahar NA NA NA NA
Hoshiarpur 70.40 25.20 4.40
Ropar 42.50 46.00 11.60 +
Ludhiana -89.30 -20.40 9.70 -
Patiala -127.50 73.00 —45.40 -
1986/87-1995/96
Gurdaspur —67.84 —44.32 12.15 -
Amritsar -109.96 14.27 -4.31 -
Kapurthala -193.49 111.00 -17.53 -
Jalandhar -112.97 27.21 -14.25 -
Nawan Shahar NA NA NA NA
Hoshiarpur -253.74 165.5 -11.77 -
Ropar -71.09 -38.42 9.52 -
Ludhiana -100.75 4.58 -3.82 -
Patiala -B87.26 -23.26 10.52 -
1995/96—-2005/06
Gurdaspur -35.06 151.94 -16.88 -
Amritsar -114.84 37.10 -22.26 -
Kapurthala -225.08 200.10 -75.05 -
Jalandhar -144.19 89.49 45.30 -
Nawan Shahar 4.16 94.10 1.74 +
Hoshiarpur —43.79 163.70 -19.91 +
Ropar -32.61 148.96 -16.35 +
Ludhiana NA NA NA  No Change
Patiala -222.60 216.90 -94.31 -
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Table 7: Acreage response of maize in the major maize growing districts of Punjab, 1967/68 to 2005/06

Variables Districts )

Gurdaspur  Amritsar  Kapurthala Jalandhar Nawan Hoshiarpur Ropar Ludhiana Patiala

’ Shahar

Intercept 4.0651" -1.8178%  0.3650%  -0.2186M  6.4641" 1.4956N8 3.8314™  -2.7997"s  2.1629%

(1.673053) (2.387113) (1.89415) (1.73912) (0.971098) (0.978889) (1.14014) (1.673961) (1.748763)
Lagged maize 0.6228™ 0.5674™ 0.4427% 0.6244™ 0.0897% 0.5466™ 0.1858% 0.4458™ 0.7026™
acreage (A,,) (0.137853) (0.175838) (0.280433) (0.16509) (0.236715) (0.166517) (0.16490) (0.121951) (0.097042)
Lagged average -0.4204" 0.2518%  -0.0248 % -0.0024  -0.4897" 0.0395N¢ -0.1909° 0.274988 -0.2674Ns
yield of maize (0.168608) (0.303316) (0.227529) (0.211211) (0.086056) (0.080605) (0.106022) (0.201385) (0.221302)
(i)
Lagged relative 0.3959" 0.0017" 0.2385" 0.3375~ 0.5258™ 0.0402N8 0.0575Ns 0.2733° 0.1580%
yield of maize (0.151242) (0.255944) (0.222487) (0.159572) (0.082844) (0.090633) (0.076625) (0.150202) ' (0.153735)
w.r.t. Rice (RY,,)
Lagged relative —-0.0680" 0.0456" -0.0191%  —0.0982" 0.0106%  -0.0090%  -0.0580M —0.1469%  -0.1285M
farm harvest (0.093728) (0.183953) (0.164813) (0.123241) (0.017806) (0.059486) (0.091602) (0.14476) (0.099788)
price of maize
w.r.t. Rice (RHP,,)
Lagged net -0.0002% -0.4371" -0.5461% -0.4686" -0.0989" -0.0287%  -0.1051" -0.6077" -0.2339"
irrigated area of (0.031104) (0.204784) (0.332742) (0.173064) (0.019775) (0.02277) (0.047275) (0.129815) (0.098741)
the district (NIA, )
Average of two 0.0525M 0.0211% -0.0117% 0.0013ns -0.0301" 0.0296 N 0.0709%s 0.0837 4 0.0293N
months' (May- (0.037245) (0.066892) (0.022886) (0.041069) (0.006413) (0.024448) (0.040158) (0.050635) (0.039925)
June) rainfall (R)
Relative yield risk 0.0073% 0.1020% 0.0297" 0.0019%  -0.0146% —-0.0091 % 0.0971ns -0.100% —0.0452 N
of maize w.r.t. (0.038469) (0.071814) (0.071385) (0.075308) (0.015512) (0.041026) (0.056283) (0.06458) (0.039255)
Rice of the
district (RYR)
Relative price risk -0.0546"  -0.0400% 0.0011% -6.1E-5™  0.0018" —-0.0604 -0.0821" -0.0135% 0.0269%
of maize w.r.t. (0.045916) (0.099099) (0.095957) (0.075142) (0.024683) (0.034039) (0.048275) (0.084169) (0.05948)
Rice of the
district (RPR)
R? 0.90 0.93 0.90 0.95 0.98 0.58 0.59 0.99 0.98

Figures in the parentheses are standard errors.
***, ** & * Significant at 0.01, 0.05 and 0.10 per cent level.
NS: Non-significant.

maize cultivation especially during the post Green Revo-
lution period.

Acreage Response of Maize in Punjab

The results corresponding to acreage response of
maize presented in Table 7 show that the lagged maize
area has significant positive effect on the allocation of
area to maize crop during the current year in most of the
major maize growing districts of Punjab except Ropar,
Kgpurthala and Nawan Shahar. The results reveal that
with one per cent increase in previous year’s acreage

leads to less than one per cent increase in area allo-
cated to maize crop in the current year in all the sample
districts.

The coefficients of lagged maize acreage came out
to be 0.7026, 0.6244, 0.5466, 0.5674, 0.6228 and 0.4458
per cent for Patiala, Jalandhar, Hoshiarpur, Amritsar,
Gurdaspur and Ludhiana respectively. The results fur-
ther reveal that lagged relative yield of maize with re-
spect to rice has a significant positive effect on the allo-
cation of area to maize crop in Gurdaspur, Jalandhar,
Nawan Shahar and Ludhiana districts in which the area
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under maize increased by 0.3959, 0.3375, 0.5258 and
0.2733 per cent with one per cent increase in the relative
yield of maize with respect to rice in the above said dis-
tricts respectively. The relative farm harvest price of maize
with respect to rice does not have any effect on alloca-
tion of area in the favour of maize in all the districts ex-
cept in Jalandhar district where its coefficient worked out
to be 0.0982 per cent. It was interesting to note that with
one per cent increase in net irrigated area the allocation
of area to maize decreased by 0.4371, 0.4686, 0.0989,
0.1051, 0.6077 and 0.2339 per cent in Amritsar,
Jalandhar, Nawan Shahar, Ropar, Ludhiana and Patiala
district respectively. This shows that with improvement in
the irrigation facilities area from maize is squeezed out
in the favour of rice crop. The rainfall has not been found
to have any significant effect on maize acreage in all the
districts except in the case of Nawan Shahar district
where its statistical significant negative effect was found.
The results further reveal that relative yield risk of maize
with respect to rice has no effect on the allocation of
area to maize in all the major maize growing districts of
Punjab. The relative price risk of maize with respect to
rice affected the maize acreage negatively in Hoshiarpur
and Ropar district at 10 per cent level of significance. It
means that the one per cent variation in the relative price
of maize with respect to rice resulted into 0.06 and 0.08
per cent decline in area under maize in the current year.

On the whole, all selected variables together ex-

plained more than 90 per cent of the variation in maize
acreage in all the selected districts except Hoshiarpur
and Ropar districts.

Conclusions

It was found that there was a major shift of maize
areas to rice in all the maize growing districts due to
higher profitability of rice as compared to maize in Punjab.
There was continuous upward surge in the yield of maize,
which seems to be the result of all effort put in for the
development of improved and hybrid varieties of maize
in the state. Decline in production can be attributed to a
continuous decline in area under maize in spite of the
increase in its productivity during the study period. The
decomposition analysis of maize production shows that
yield contributed positively but its benefits could not be
sustained due to continuous downward change in maize
acreage especially during the post-Green Revolution
period. The decomposition results were found to be in
conformity with the results of growth analysis in the state,
which shows that yield has been a major contributor to

the increased maize production. The variability in th
maize production at the state level has increased mai
ginally, which could be attributed to the increased var
ability in its productivity over a period of time. The lagge
maize acreage has positive and significant effect on th
allocation of area to maize during the current year. A
increase in the net irrigated area has negative and si
nificant effect on the allocation of area to maize |
Gurdaspur, Kapurthala and Amritsar districts. This show
that with the improvement in the irfigation facilities, tr
farmers were inclined to rice cultivation instead of maiz
The assured market for paddy, which in turn ensure
better returns from paddy cultivation under present pric
policy, has helped to squeeze out area from maize in tt
favour of paddy crop in Punjab, in spite of higher inp
requirements of paddy crop as compared to maize crc
The agriculture production system in fragile regions li
Punjab, where groundwater is depleting very fast, nee

to be diversified in favour of less water-requiring crops

needs policy environment conducive to promote the ¢

tivation of such crops. The promotion of contract far

ing, price incentive to grow less water-requiring croj

particularly maize, increased public investments in t

related infrastructures are a few examples.
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—————

Risk and uncertainty are integral to the production
environment of agriculture because the quality and the
quantity of output that results from a given set of inputs
are generally not known. Since agriculture is prone to
events beyond the control of the farmers, such as weather,
insects and disease, the production or yield risk is high.
Price uncertainty is also a normal feature of farming.
Agricultural operations are biological in nature hence,
there is a considerable time lag between sowing and
harvest. However, production decisions have to be made
well in advance of realizing the final product. Market prices
are not known at the time that these decisions have to
be made. The consequence of incorrect anticipation can
be potentially ruinous to the farmer.

Some risk management strategies such as crop di-
versification reduce the risk within the farm’s operation.
Crop insurance scheme is one way to protect against
production losses. Contract farming offers an opportu-
nity for the farmers to transfer the market risk or price
risk to the buyer. Risk management is not a matter of
minimizing risk but of determining how much risk a farmer
can take given the alternatives and preferable tradeoffs
(Harwood et al 1999). The Minimum Support Price (MSP)
programme by the government is one of the ways by
which Indian farmers are protected against market vola-
tility. However, the price support programme is only avail-
able for major crops and not all crops are covered. Fur-
ther, under the scheme it is difficult to balance consumer
and producer interest (Ramasamy et al 2003).

Futures trading is another way through which farm-
ers can have insulation against price volatility. It is an
institutional mechanism to trade risk. In India, futures trad-
ing was thriving in many commodities till the 1960s be-
fore the government imposed a ban. In recent times fu-
tures trading has been revived and a large number of
agricultural commodities such as basmati rice, chana,
pepper, castor seed, cotton, jeera, maize, mustard,
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sesame, turmeric, potato, rubber, etc., besides several
edible oils, are traded. There are three national exchanges
and several regional exchanges which are active in fu-
tures trading. A primary use of future contract involves
shifting risk, say, from a farmer who desires less risk
(the hedger), to a party who is willing to accept the risk
in exchange for an expected profit.

Future Contract

A future contract is an agreement priced and en-
tered on an exchange to trade at a specified future time
a commodity or other asset with specified attributes
(Harwood et al 1999). To make trading possible the ex-
change specifies certain standardized features, includ-
ing the quantity to be delivered, delivery month, delivery
location, acceptable quality or grades of the commodity.
It is important that future contracts are standardized be-
cause it enables the traders to focus on one variable,
namely price. Standardization makes it possible for trad-
ers anywhere to trade in these markets and to know
exactly what they are trading.

There are a number of ways future contracts can be
used in marketing agricultural commodities. Future con-
tracts can be a temporary substitute for an intended trans-
action in the cash market that will occur at a later date.
This is called hedging. Hedging is buying and selling fu-
tures contracts as a protection against unfavourable price
changes. A short or selling hedge is used when the farmer
plans to sell a commodity at some future date. The farmer
is concerned that the price may fall at that time in the
spot market. A long or buying hedge is used when the
farmer plans to buy a commodity at a future date as he
expects the price might increase at that date in the spot
market.

Futures Trading

We will try to understand the mechanics of hedging
by an example of a hypothetical farmer in Punjab grow-
ing potato and trading it on the Multi Commodity Ex-
change of India (MCX) platform. This example is based
on the CFTC’s material, “The Economic Purpose of Fu-
ture Market” for wheat and suitably modified to under-
stand the trading in the MCX. The contract specification
of MCX for the potato future is given in Appendix |. The
farmer can sell a potato future contract on the MCX plat-
form for delivery of a standard quality and quantity of
potatoes in the month they would be sent to the market.
If the crop is sown in October the farmer can sell them
for a price that would be prevailing at the time of harvest
i.e. in the month of February. If after having sold a future
contract potato prices fall on the physical market below

the level at which he sold on the future, he can eith
deliver the potato against his contract or because t
contract is standardized close out his position by buyit
out an equal number of futures contracts. The prices
futures contract might have fallen as the physical prici
decline to reflect the value of potatoes delivered to tl
market. The difference between the price at which |
sold and the price at which he purchased is the bene
the farmer got by trading in the future.

Suppose our farmer in Punjab plants five acres
potatoes in October with an expected production of
metric tonnes. At the time the February price of pote
the farmer guesses would be say, Rs 350 per quint
The farmer feels that he can earn a reasonable profit
that price. Since farmers have no control over price,
sowing potato the farmer is essentially betting that t
price of potato will not decrease between the planti
and harvest time. He can hedge this bet by selling in t
futures at the current futures price quoted which is
350 per quintal. Since the contract specification at M
is for 30 MT and the farmer expected a production of
MT from his five acres, he would sell one future contre

The initial margin for a hedger and the maintenar
margin on the contract are 6 per cent per contract (¢
Appendix |). The farmer would need to deposit at le
Rs 6300 with a clearing organization to cover the mar
for the contract sold (i.e., 6% of Rs 350 x 300 quinta
Every day the contract would be marked to the mari
That is, if the market moves in the farmer’s favour (fut
prices decline) on a particular day the farmer's mar
account would be credited with the accrued profit of t
day. On the other hand, if the future price rises the i
gin would be debited with the accrued losses. In case
any time the margin account falls below Rs 6300
tarmer would be required to deposit an additional amc
to bring back the account to Rs6300. This process g
on, let us say, till the crop is harvested. The farmer
30 MT he expected and the crop in general had b
good, as it is a normal year (that s, other potato farm
also got good yield), hence the price had declined to
Rs 300 per quintal. The farmer has 30 MT of potat
with him and he has sold 30 MT at the futures mar
Now the farmer can unwind his position in two wi
One is to make delivery as per the terms of contrac
this case delivery location is the cold storages in A
This means the farmer has to incur transportation ¢
from his village in Punjab to Agra. This would be prol
tively costly. -

However, most of the futures contracts are liquid:
by squaring off the position rather than delivery, as
mechanism to deliver may be inconvenient to the far
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The farmer in our example can take an equal and oppo-

site position in the futures market by buying one contract.

at the current price of Rs 300 per quintal. The farmer's
margin account increased by Rs 15,000 (Rs 50 per quintal
x 300 quintal or 30 MT). The futures trade has given the
farmer a profit of Rs 50 per quintal. The farmer can sell
the potato he has harvested at the nearby mandi at the
spot price of Rs 300 per quintal. Considering that the
farmer had received Rs 350 per quintal in the futures
market even though he sold the potato for Rs 300 per
quintal in the spot market, he had effectively received Rs
350 per quintal for his crop. The hedge in this instance
was successful.

On the other hand, if the price of potato rises to Rs
400 per quintal the farmer will lose Rs 50 per quintal on
the future but will be able to sell the potato at Rs 400 per
quintal in the spot market. Thus the effective price he
receives would be Rs 350 per quintal. This does not mean
the hedge was not successful. Sometimes the price goes
up and sometimes down with hedging, however, the
farmer will be at least aware of his returns despite the
volatility of price (Table 1).

Table 1: Mechanics of hedging

Activities of the Commodity Futures Transactions

Sowing of 5 acres of Potato in
October expecting a reasonable
price of Rs 350 per quintal

Buy in October a futures
contract of potato for
delivery at the rate of
Rs 350 per quintal

January end, harvest the potato
get 30 MT from 5 acres

No change in the position

In February sell the Potato at the
spot market in the nearby mandi
for Rs 300 per quintal

Spot market loss of Rs 50 per
quintal for 30 MT Rs 15,000

On February buy one
contract of potato for
Rs 300 per quintal

Future market gain Rs 50
per quintal for 30 MT
Rs 15,000

Farmers and Futures Trading

Theoretically it is possible, as described above, for
the farmer to hedge against price risk using futures
contract. However, farmers’ participation in futures market
even in advanced economies is low (Turvey and Baker
1990; Collins 1997). This is mainly because of “lack of
know how, lack of collateral for margins, small scale of
operations and too cumbersome to execute, monitor and
administer hedging transactions by small producers”
_(Larson etal 1998). It is unrealistic to expect that farmers
in“India  are going to use futures as a tool of risk
management (Kabra 2007). Let us examine the factors

that hinder the farmers in participating in the futures
trading. -

Membership Fee

To participate in futures trading it is necessary that
one becomes the member of the commodity exchange
or trade through members. The cost to become a mem-
ber is very very high (Table 2). The admission fee alone
in MCX is Rs 5 lakhs and 10 lakhs for the two categories
of members, whereas itis Rs 15 and 25 lakhs in NCDEX.
Besides, there is the annual fee, maintenance charges,
VSAT cost, etc. Therefore, farmers had to go through the
firms or individuals who are already members to take
part in the trade. This involves commission to be paid to
the firm. The larger the traded volume the commission
would be proportionately lower but in case of the farmer
who is not a speculator the trading volume would be low
dictated by his land size and expected yield. Therefore,
the cost would be high for him.

Marked to Market Margin:

Commodity exchanges require its members to de-
posit and maintain in their accounts a certain minimum
amount of funds for each open position held. These funds
are known as margin and represent a good faith deposit
that strives to provide protection against losses in the
market. The clearing house collects margins directly from
the members of the exchange, who in turn, are respon-
sible for the collection of funds from their clients. There-
fore, the farmer had to maintain a deposit of the amount
as specified in the contract with his firm for each of his
position. As the margin is marked to the market, that is,
daily fluctuation in the price is calculated and adjusted to
the account, the farmer had to deposit additional money
whenever such a situation arises.

Technology

The commodity is traded online so there are a large
number of buyers and sellers (sort of perfect competi-
tion) and no.individual influences the price. This helps in
correct price discovery—one of the major roles of the
commodity exchanges. For the farmer to track the prices
and take part in trading he must not only have some
preliminary understanding of computers and internet, but
also have access to them nearby his village. No need to
emphasise the point on computer literacy and rural con-
nectivity to highlight the handicap farmers faced to really
participate in trading in futures market.

Lot Size and Delfvery

The exchange specifies the lot size for each contract
for different commodities (Table 3). If the farmer is not
delivering the commodity at the end of the contract period
but decides to square off the position as the potato farmer
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Table 2: Membership fee in the two major commodity exchanges (amount in rupees)

Details MCX* NCDEX
Trading-cum- Institution Trading-cum- Professional
clearing member clearing clearing clearing
(deposit based) member member membership
Admission Fee 5,00,000 10,00,000 15,00,000 25,00,000
Interest Free Security Deposit 50,00,000 50,00,000 15,00,000 25,00,000
Processing Fee 10,000 10,000 5,00,000
Annual Subscription 50,000 50,000 — 1,00,000
Annual insurance fee 5,600 5,600 — —
VSAT cost 1,65,000 1,65,000 _ _
Advance maintenance charges —_ —_ 50,000 1,00,000
Net worth requirement — — 5,00,00,000 5,00,00,000

* MCX has another category called trading-cum-clearing member (non-deposit based) where the admission fee is 10 lakhs and the secur

deposit is 15 lakhs
Source: www.mcxindia.com and www.ncdex.com

in our example, lot size may not be an issue for the farmer.
Say a potato farmer near Agra takes a futures contract
to hedge against the risk and at the end of the contract
period he may wish to deliver at the designated cold
storage, then lot size is going to be a deterrent for the
farmer to participate in the trade. In case crop production
is affected due the vagaries of the weather, pest or
disease and is lost, the farmer had to buy the crop and
deliver it to the designated cold storage. The contract
also specifies the quality of the commodity (see Appendix
) to be delivered. Therefore, it is the responsibility of the
farmer to ensure the quality of his crop to meet the
specification mentioned in the contract. There are costs
involved for assaying the quality which has to be borne
by the farmer.

Role for an Aggregator

In order for futures trading to be really used as a risk
management tool for the benefit of the farmers it is often

" suggested to have an aggregator. These aggregators can

pool the requirement of the farmers and canalize them in
exchange platform. For this the aggregator has to be a
neutral player: he should not have any trading interest
but earn a fee from such transactions (Ravikumar 2005).
It could be a producer’s cooperative, an NGO or farmers’
association. The key issue in making available hedging
instrument to farmers, especially small farmers, would
necessarily mean building institutions that will allow re-
tailing of risk management instruments to them (Larson
et al 1998). In other words, there needs to be institu-
tional arrangements so a large entity can pool risk from
many small farmers and hedge them. The Task Force on

Plantations in its recently submitted report to the Go
ernment of India recommended forming of cooperative
by small growers to trade in futures (Subramani, 2007
The proposed system would allow the aggregation
price risks of these producers.

Constraints for an Aggregator

Though there is role for an aggregator, there may t
several constraints that might confront it to effectively po
the requirements of the farmers and manage the risk
the exchange platform. Let us take a scenario of &
farmers with an average holding of 6 acres comir
together to form a cooperative or association to act
an aggregator for the purpose of hedging against pric
risk. Let us assume the farmers are taking two crops in
year—basmati rice and potato. The production is say 1(
tonnes of basmati rice with the yield of 7 quintals p
acre and 900 tonnes of potato with a yield of 6 quintz
per acre from the 150 acres owned by the farm
members. The cooperative must first open a tradir
account with a firm (brokerage) having a membership
the exchange. As is evident from Table 2 it would be ve
costly even for a cooperative. The lot size of the futur
in rice is 10 MT per contract. The cooperative can ent
into future for 10 contracts of rice and assuming that tl
price is Rs 1200 per quintal the value for 100 tonnes
Rs 12,00,000 at 8 per cent initial margin (as per tl
contract specification of the exchange) the, cooperat
need to deposit Rs 96,000 with the firm. ThE expects
production of potato from the 150 acres of the membe
is 900 tonnes. The cooperative can trade in 30 contrac
at the rate of 30 MT per contract. Assuming a price
Rs 350 per quintal the 30 contracts value would |
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Rs 31,50,000 and the cooperative at six per cent initial
margin reeds to deposit Rs 1,89,000 with the firm.
For the two crops the initial margin worked out to be Rs
2,85,000 and for each farmer it is Rs 11,400. This seems
to be a reasonable amount. As the cooperative also need
to maintain the marked to market margin farmers must
be in a position to pay the additional sum required as
and when required.

The cooperative needs to invest in infrastructure fa-
cilities such as computer with VSAT connection with UPS
power backup to operate in the village. This is technically
feasible as demonstrated by the ITC’s e-choupal initia-
tive (Annamalai and Rao 2005). However, considering
the size of the farm and the volume traded it may not
be financially viable for the members to invest on the
facility.

Before trading at the beginning of each crop season- .

the members should work out the cost of cultivation and
arrive at a consensus on the expected returns to enable
the cooperative to lock in on an agreed price in the fu-
ture. In case the price falls in the spot market member
farmers would be happy. The cooperative would buy equal
number of contracts to close or square off the position.
The accrued differential that is between the spot price
and the futures is credited to the cooperatives trading
account. The cooperative then distributes the amount in
proportion to the land holding and yield. The farmers sell
their harvest in the spot market at the declined price but
as they got the accrued amount from the cooperative
due to the hedging operation they would be getting ef-
fectively the original price at which they agreed to lock in.
In case the price rises in the spot market and the society
by buying squares off the position, now the resultant loss
should be paid by the cooperative and the farmers are
expected to pay in proportion to their land holding and
yield.

Let us take the example of potato we used for the
single farmer. If the locked in price is Rs 350 per quintal
and the current price is Rs 400, the society by squaring
off incurs a loss of Rs 50 per quintal and had to pay the
exchange Rs 450,000. The member farmers sell their
potato at Rs 400 per quintal and are expected to pay the
599iety Rs 50 per quintal to pay off the exchange. This is
difficult to achieve as members may not pay the society.
They may understate the yield to pay less to the society
and over state the yield if they had to get the accrued
benefits of hedging. With the kind of cooperative spirit
ar}d few success stories it would not be pragmatic to
think cooperatives or farmer’s association can success-

ully play the role of an aggregator for a long period on a
sustainable basis.

“Hedgers must have a mind set that says | got what
| expected therefore | am satisfied even when they could
have done better without hedging or a fellow farmer gets
a better price.” (Murra N.D.). It would be hard to expect
an individual farmer in a cooperative setting to have such
a mind set.

In case the cooperative follows the delivery model
the quality specification as defined in the contract would
be difficult to maintain across the 25 farmers. Further,
apportioning the cost of assaying that is quality test
among the members in proportion to their land holding
or yietd would not be easy. The quality specification for
potato by MCX can be seen in the appendix. Objectively
maintaining quality and rewarding the member had been
a major weakness of the producers’ cooperatives in In-
dia. If the lot is rejected on quality grounds the member
may accuse the cooperative of bias. Further, it would be
difficult for the cooperative to ensure the lot size if the
farmer is not replacing his rejected lot by purchasing from
outside or paying the cooperative to make good the short-
fall from other sources. A similar situation might arise
when there is a crop failure as the member farmer had
to arrange for the crop with the quality specification men-
tioned in the contract to enable the society to fulfill its
obligation with the exchange.

Table 3: Lot size for some commodities as specified in the contract
of two exchanges

Crops MCX NCDEX
Wheat 10 10
Rice 10 10
Tur 10 10
Chana 10 10
Urad 10 10
Soybean 10 10
Groundnut 10
Mustard 10 10
Jeera 3 3
Pepper

Potato 30 15
Castor 5 10

Source: www mcxindia.com and www.ncdex.com

To sum up, it is theoretically possible for the farmer
to manage price risk through futures trading. However, in
practice farmers even in advanced countries are not us-
ing futures to hedge against risk. In India apart from lack
of technical know how, small size of holdings resulting in
high transaction cost dissuade the farmers to trade in
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futures. The suggestion to have an aggregator who can
pool the requirements of the farmers and trade in the
exchange platform, though an attractive proposition, has
its own set of constraints. At best futures market may be
helpful to farmers indirectly by way of better price dis-
covery rather than for risk management.
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ract Specification of Potato by the MCX

Appendix 1

nbol

scription

ntract available for trading
rch

just
tember
ober

ing period

fing : 2ssion

fing unit

itation/Base Value

is Variety

:size (minimum price movement)
y price limits

al margin

cial Margin

very period margin
imum Allowable Open Position

rery unit
rery center(s)
ity specification/Deliverable grades

ptable size (measured from at
one side by way of passing
igh sieve) =

sted ’
wotato (cuts measuring > 1 cm long
"m deep > 2 mm wide)

ptable upto

ted

1 potato

dtable upto

POTATO
POTATOMMYY

16th August of last year to 15th March of contract year

16th September of earlier year to 15th April of contract year

16th October of earlier year to 15th May of contract year

16th March to 15th June of contract year

16th April to 15th July of contract year

16th May to 14th August of contract year

16th June to 15th September of contract year

16th July to 15th October of contract year

Trading

Mondays through Saturdays

Monday to Friday: 10.00 a.m. to 5.00 p.m. Saturday: 10.00 a.m. to 2.00 p.m.

30MT

Rs. per quintal - Ex-Cold Storage, Agra district excluding mandi tax and other levies.
3797

10 paise
4%

6%

In case of additional volatility, a special margin of such percentage, as deemed fit,
will be imposed immediately on both buy and sale side in respect of all outstanding

position, which will remain in force for next 2 days, after which the special margin will
be relaxed.

25% of the open position during the delivery period.
Client level — 15,000 MT

Member level — 45,000 MT or 15% of the market-wide open position, whichever
is higher

For near month contracts the following limits will apply one month prior to the
expiry date: Client level — 1,500 MT

Member level — 4,500 MT
30 MT with a tolerance limit of 5%.
Ex-cold storage, Agra. Delivery can be effected from MCX approved cold storage only.

Potato of 3797 variety, with matured and thick skin, stored in cold storage (farm-fresh
potatoes not allowed for delivery), free of common scab & Blight, confirming to the
following standards.

4cm-8cm

If Below 4 cm and above 8 cm exceeds 5%

3% maximum
Above 3%

2% maximum
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Rejected Above 2%
Black scurf (chitri / makhi) on the surface area

Acceptable up to 4% maximum
Rejected Above 4%
Rotten and dry potato :
Acceptable up to 2% maximum
Rejected Above 2%
Damaged skin / Bruised potato

Acceptable up to 1% maximum
Rejected Above 1%
Shriveled potato

Acceptable up to 4% maximum
Rejected Above 4%

Potato sprouts more than 5 mm
For March to June

Acceptable 3% maximum
Rejected Above 3%
For July onwards

Acceptable 6% maximum
Rejected Above 6%
Physical impurity in the form of soil and

Stone:

Basis 0.5%
Acceptable between 0.5% — 2%
Rejected Above 2%
Frost Bitten Potato (Hyper Cooled)

Accepted 0.25%
Rejected Above 0.25%

Source: www.mcxindia.com

Productivity is never an accident. It is always the result of a commitment to
excellence, intelligent planning, and focused effort.

- Paul J Meyer
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Focus

Socio-economic Impact Assessment of
Promotion and Validation of Cotton IPM

Technology in Punjab

Joginder Singh & Harvinder Singh

Validation of Cotton IPM Technology in Punjab was an
effort to improve the farm economy in the cotton belt and
save water and other environmental degradation. This
study was carried out to assess the socio-economic and
environmental impact of this technology. It revealed sig-
nificant improvement in cotton yield, cost reduction by
way of timely and relevant information on IPM aspects,
minimizing health hazards, better soil health, apart from
other positive impacts. This study shows that cotton-
based industries should be stakeholders in the R&D
orocess for development of cotton crop.

J’ogindu.er Singh is Consultant and Harvinder Singh is Programme
Associate at Sir Ratan Tata Trust, Mumbai

The state of Punjab has witnessed spectacular
growth in the agricultural sector as a result of increase in
cultivated area, increase in cropping intensity and pro-
ductivity per hectare. The growth in agricultural sector
has recently started decelerating. The CGR in average
yield of rice and wheat, which was 5.29% and 2.31%
during the 1970s, has slowed down to 1.04% and 0.88%
during 1991-92 to 2005-06 respectively.

Due to constraints of light soil and brackish under-
ground water in the southwestern districts of the state, it
was most suitable for cotton crop in the kharif season. It
emerged to be the potential cotton belt of the country.
Since the mid-nineties, the area under crop has shown
rapid fall in yield mainly due to serious attack of insect-
pests and diseases. Thus the profit margin from the crop
has sandwiched between falling yield and rising cost.
Certain blocks shifted over to paddy, which created even
more of a problem for revival of the cotton crop. The crop
area, hovering from 4.5 to 7.6 lakh hectares in Punjab, is
important not only for tackling the economic misery of
farmers but also for diversification of state agriculture.
The introduction of Bt gene in the cotton strains has given
a ray of hope to the revival of the crop. For a number of
years, the farmers of this belt have been endeavoring to
procure unrecommended and unspecified Bt seed from
other states of the country. For the last three years the
Bt varieties have been developed and recommended for
the area but farmers are still resorting to high plant pro-
tection measures. Considering the importance of the crop,
the Sir Ratan Tata Project on Promotion and Validation
of Cotton IPM Technology in Punjab, was initiated in
March 2005 for two years. The Department of Agricul-
ture Punjab as a nodal agency chalked out the plan to
supply the farmers with pheromone traps to monitor the
pests and spray pumps apart from regular surveillance
of pests. Information to the farmers is passed on by
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village scouts and directly by agriculture experts in train-
ing camps, field days, field visits organized for this pur-
pose, distribution of pamphlets and by. conducting meet-
ings at information centers set up for this purpose.

IPM (Integrated Pest Management)

IPM takes a holistic view of agricultural production
and tries to minimize the use of chemicals (to minimize
the build up of resistance) by exploiting the trade off be-
tween chemical inputs and ‘natural’ inputs through care-
ful monitoring (scouting) of pest population, manual pick-
ing of eggs, larvae, encouragement of the natural preda-
tor population, thinning of plants and use of plant growth
regulators to reduce the pest carrying capacity of the
crop, regulating the time of planting and harvesting and
a host of other measures (Kishor, Natin M. 1992).

Cotton crop is attacked by a large number of insect
pests and diseases which may broadly be categorized
as Boll worms, e.g. American Bollworm, Pink Bollworm,
Spotted Bollworm; Sucking pests, e.g. Jassid, Thrip, White
fly, Mealy bug; Foliage feeding pests e.g. Leaf rollers,
Tobacco caterpillar; Soil pests, e.g. Termites and a num-
ber of diseases like Leaf curl, root rot, leaf spot, wilt.
Various crop management measures such as cultural
practices, mechanical methods, frequent monitoring of
pests, use of minimum pesticides and timely control are
generally recommended. Sex pheromone traps were tried
under the project to monitor bollworms and tobacco cat-
erpillars.

It was considered important to carry out the socio-
economic impact assessment of the project as de-facto
and post-facto analysis. Though it is difficult to exactly
capture and quantify the impact of all the factors, the
important ones include improvement in income, savings,
investment, ecological parameters, educational aspects,
etc., on the target group of population and suggest ways
to improve its effectiveness in terms of laid downﬁobjec-
tives: &

1. To highlight the socio-economic characteristics
of cotton farming and farmers in Punjab.

2. To bring out the impact of the project on socio-
economic and environmental parameters of cot-
ton belt of Punjab. '

3. Toanalyze the irnprovemeht in the knowledge of
the farmers regarding cotton production and
marketing aspects.

4. To study the operational problems of the project
and suggest possible improvements.

Methodology

Under the project there were 56 villages selected it
Phase | and the same number in Phase I, from 28 block:
of seven cotton growing districts of the Punjab state. Fron
each district, 20% of villages were randomly selected fo
this study. In other words, 12 villages in each phase wer
selected. From each village, all the ten farmers adopte:
under the project were taken. Thus in all, 240 farmer
(120 project farmers from Phase | and 120 farmers i
Phase Il) were taken for this study. Another 20 farmer
i.e. ten from each of two villages selected at random ot
of eight villages adopted under this project by Punja
Agricultural University, were also taken.

To have a clear picture of the impact of the project,
comparable sample of non-project farmers was als
taken. From the sample of 26 project villages covered,
random sample of 16 villages was taken and 10 othe
farmers, not covered under the project with a similar re
source structure, were taken. Another 8 villages not co'
ered under the project were also selected from the neigl
boring villages. Thus 10 farmers from each of these v
lages comprised a sample of 240 non-project farmers

The data concerning resource base, crop patter
inputs and information received under the project ar
consequently economic, educational and environment
benefits derived by the farmers elc. were obtained fro
personal interviews with the farmers. The Agricultur
Development Officers, scouts and other key responden
of the villages were also interviewed for the benefits ar
constraints of the project and other vital information
the village.

Trend in Cotton Production

Driven mainly by price, average yield and cost
production, the area under cotton in Punjab has observ
violent fluctuations from 759 thousand hectares in 19¢
89 to 450 thousand hectares in 2002-03. As may
viewed from Fig. 1 the cotton area in the state h
witnessed some visible kinks, which were used
segregate distinct periods of growth. The past three a
a half decade period could thus be divided into fc
periods:

Period 1: During the period 1970-71 t%1 1983-84, 1
area under the crop increased at CGR of 3.66
although the yield showed a decline at 3.19%. Tre
in cotton crop on the whole is guided by Americ
cotton, being the main cultivar of Totton in the stz
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Fig. 1. Area and average yield of cotton in Punjab

Period 2: The growth in area slowed down in the
next decade (1984-85 to 1994-95) having ap-
proached the saturation level but showed some re-
covery in yield.

Period 3: Most serious problem of fall in yield and
area by CGR of 3.96% and 4.23% respectively re-
sulted in significant annual decline in production of
8.02%.

Period 4: In the new millennium, average yield of
the crop has shown startling increase at CGR of
20.55% and consequently area under American cot-
ton has increased while the desi cotton area dipped
further. This is because desi cotton is pushed to the
marginal lands as profitability of American cotton
improved with the further development of irrigation
facilities.

Within the state, the crop is concentrated in only
even districts of the state, namely Ferozepur, Faridkot,
Auktsar, Moga, Bathinda, Mansa and Sangrur. The block-
vise picture indicates that wherever the water is brackish
ind sweet groundwater could not be explored and soil is
andy, the concentration of cotton is more. Thus only 21
llocks account for 85% of cottan production in Punjab.

sustainability Issue

 Due to serious attack of pests, particularly Heliothis,
ne yield of cotton crop declined in 1993-94 and touched
he lowest ebb (180kg/ha) in 1998-99. On the other hand,
he cost of plant protection increased resulting in squeez-

ing of profit margins. As an alternative to cotton in areas
of less water constraint, the farmers tasted paddy culti-
vation, which constantly picked up due to its higher and
stable yields and price. However, the problems concern-
ing over-exploitation of ground water, deteriorating soil
health, increasing pest resistance etc. have raised the
sustainability issues of paddy crop as well since the yield
is on the decline and cost is escalating. Majority of the
farmers have gone in for submersible motors, increasing
the cost still further. Recently, the cotton crop has re-
entered in the crop pattern of the area due to the intro-
duction of Bt varieties and resource conserving |IPM tech-
nologies to control pests through proper monitoring and
encouraging biological control.

Socio-economic Background of Farmers

Farm Size

An average owned farm size was estimated to be
4.87 hectares in case of project farmers and 3.77 ha in
case of non-project farmers and the corresponding op-
erational area was 6.34 ha and 4.59 ha. The leased in
area was about one-fourth of the operational holding. In
case of farmers covered under the project, the farm size
was relatively higher indicating thereby some bias in se-
lection of farmers possibly due to better cooperation ex-
pected from such farmers. The average rent came to
Rs 33 thousand/ha. The land rent varied from village to
village depending upon quality of land, location, avail-
ability and quality of water etc. It is interesting to note
that average land rent and average return from cotton
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Table 1: Source of irrigation

Category Tubewells with Tubewells with Diesel operated Canal
Monobloc motors Submersible pumps tubewells irrigated
No. Area HP  Depth No. Area HP Depth No. Area HP  Depth Area
Project farmers 50 1.70 6.4 90 30 0.68 8.7 266 29 3.06 8.8 119 5.02
(26.9) (10.7) (48.2) (79.1)
Non-project farmers
Non-project villages 33 1.07 6.4 103 35 119 106 293 53 1.34 8.0 0 3.52
(22.1) (22.6) (27.7) {72.7)
Project villages 41 1.19 7.2 108 23 1.07 100 221 76 1.89 97 . 0 4.17
(26.7) (24.0) (42.4) (93.5)
Overall Non-project 38 1.16 6.9 106 27 1:11 10.2 245 68 171 9.1 0 3.95
farmers (25.1) (24.2) (37.2) (86.1)

No. Indicates number of tubewells/100 farmers

Area indicates average area in ha covered by the source/farm
Figures in parentheses are percentages of operational holding
HP means average horsepower of the motor

Depth indicates the average depth of bore in feet

were almost matching. The main reason for high land
rent is that a significant number of farmers having ex-
cess capacity of power and labour, compete for leasing
in of land.

Water Resource

The most crucial natural resource of the area is quan-
tity and quality of water. Apart from scarcity of water, the
ground water is brackish having high quantity of salts
and if applied continuously, can cause the soils saline,
rendering them unfit for cultivation. Therefore, canal wa-
ter is the main source of irrigation. But the canal water is
seasonal, inadequate and uncertain to synchronize with
the time of requirement. Therefore, it is supplemented by
tubewell water, an assured source. Tubewells are oper-
ated by electric motors or diesel engines. Electric power
for irrigation, being free of cost is cheaper and is thus
preferred over diesel. About 50 mono-bloc electric mo-
tors per 100 project farmers and 38 per 100 non-project
farmers were thus reported, covering about one-fourth
of cultivated area (Table 1). Such tubewells were increas-
ingly replaced by the submersible tubewells as the water
table in the area is going down at a fast speed and water
from deeper aquifer is of better quality. About 35% of
electric tubewells with the respondents were subnfers-
ible and 65% were monaobloc. There was frequent shut
down of electricity due to short supply, which has led to
a need for an alternative source of power i.e. diesel to lift
water. The diesel engines are often used to draw water
from the bores. There were 99 such diesel engines/100

project farmers and 68 diesel engines/100 non-project
respondents. Yet a sizable number of farmers pumped
out water with the help of tractors.

Source of Draft Power

Inflating labour bill, increasing seasonality of farm
operations, intensive cultivation of land, as a symbol of
social status and declining work culture has necessitated
fast mechanization of state agriculture. Broadly speaking
the ownership of a tractor has a strong correlation with
the size of operational holding. Therefore, as many as
78% project farmers had tractors and in case of non-
project farmers, as many as 62% respondents owned
tractors. The remaining farmers had to depend upon hired
tractor power. As per common practice 40 to 50 farmers
kept one bullock to carry out lighter operations such as
transport of fodder and farmyard manure etc.

Crop Pattern

Obviously, cotton is the major kharif crop of the area.
On project as well as non-project farms, about 55% of
cultivated area was under cotton crop of which only a
fraction of the area is under desi cotton (Table 2). Paddy,
a non-traditional crop of the area, has come to occupy
about 30% area. Fodder crops cover about 6%sarea while
the remaining area is shared by a number of other crops
such as pulses, oilseeds, maize, sugarcane, guara, fruits
and vegetables. During the rabi season wheat was the
most predominant crop.
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fle 2: Cropping pattern and average yield of major kharif crops

Average yield g/ha

Category Percent area under the crops
Am. Desi Paddy Fodders Pulses Other Am. Desi Paddy
Cotton cotton and oilseeds  kharif Cotton Cotion
crops

. Project farmers 53.5 1.1 29.4 6.4 13 8.4 23.2 15.9 69.3
. Non-project farmers

Non-project villages 56.2 0.0 30.0 5.9 41 38 21.0 - 73.2

Project villages 52.8 1.1 289 6.3 1.7 9.2 21.9 125 64.5

All non-project farmers 54.0 0.7 29.3 6.1 26 73 21.7 125 67.4

rmers’ Perceptions about Crop Shift

The shift in crop pattern from paddy to cotton in the
aa is a consequence of genetic improvement. The pro-
ss of change has been hastened by the project through
monstration of IPM technology and providing inputs
d timely information about cotton crop.

In case of trade off between paddy and cotton, the
‘mers mostly favoured cotton crop, stressing upon the
lowing reasons:

1. Income spread due to four pickings rather than
in one stroke as in case of paddy helps regulat-
ing family expenses and servicing debt repay-
ment.

2. Better spread and regular use of labour on cot-
ton from land preparation to marketing without
creating much problem of labour shortage.

3. Female labour, particularly family labour gets
utilized properly in picking operation which is
labour intensive and farm women supervise the
women labour more effectively.

4. Cotton sticks as fuel reduces domestic expendi-
ture when compared with paddy straw, which is
burnt by the farmers causing air pollution.

5. Shortage of electricity for irrigation sometimes
increases the cost of irrigation for paddy signifi-
cantly through diesel engines.

6. Tractor use on cotton is'less and thus farmers
can do away with less machinery lowering in-
debtedness of farmers.

7. Deep quality water, which is scarce in supply, is
available and the more the area that can be put
under cotton, the less area is under paddy with-
out creating problem of soil salinity.

The increase in area under cotton has acted as a
booster for revival of cotton-based industries that were
virtually closed down due to fall in availability of cotton
as raw material. Now it is time for such industries to con-
tribute in terms of R&D for the revival and sustainability
of cotton crop.

Varietal Shift

In plants genetic make-up (quality of seed) and opti-
mization of gene technology contribute 50 to 60% to yield
(Choudhary & Laroia, 2001). Till 2001-02 there were some
very specific varieties of cotton adopted by farmers, but
recently with the introduction of Bt cotton in Southern
states of India, the farmers of Punjab started buying seed
from these states ignoring the recommendation of Punjab
Agricultural University (PAU) and met with some success.
Since 2004-05 PAU had recommended Bt varieties such
as RCH134, RCH317, MRC6301 and MRC6304 that are
gaining importance. But the problem of high cost of seed
has to be cared for. Most of the varieties raised by farm-
ers were unspecified but still RCH134 and MRC6301 are
getting popularity among farmers. During a survey, the
respondents spelled out a few scores of names of differ-
ent varieties of cotton.

As much as 39.7% cotton area was under recom-
mended Bt varieties in Punjab, 10% was under hybrids
and the remaining 50% came under the non-recom-
mended varieties. Thus in all 96 varieties were reported
during the survey (Chahal, 2006).

Extent of Damage to Cotton Crop caused by Pests

Cotton crop accounts for 45% of pesticides and 58%
of insecticides used in India. The major culprits are the -
bollworms and jassid (Choudhary & Laroia, 2001). Farm-
ers were asked about the extent of damage caused by
pest and diseases in terms of probability of occurrence
of each type of pest and damage caused during the
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attack. The analysis indicated that out of the total loss
due to pests and diseases, bollworms played the most
destructive role, causing damage of about 60 to 70%.
About one-fourth of the crop has been the victim of the
American bollworm only. Pink bollworm and spotted boll-
worms were also reported to have caused extensive
damage. As reported by farmers, the population of Ameri-
can bollworm has significantly gone down with the intro-
duction of Bt varieties of cotton.

Next in importance of their seriousness were the
sucking pests such as jassid, thrip and white fly, together
damaging crop to the tune of 25 to 40% in different cat-
egories of farmers. In case of non-project farmers the
loss caused by such pests was much higher than non-
project farmers. The obvious logic was timely control of
sucking pests with proper pesticides and recommended
doses, particularly the white fly, with the advice of agri-
cultural specialists directly and also through scouts.

Termites as soil pests are reported to have caused
some damage by attacking seed and root portion of the
plant mainly in rain-fed areas of the belt. Similarly some
diseases such as leaf curl, leaf spot etc. were reported
on cotton crop, but it was difficult for the farmers to spell
out and estimate the extent of damage caused. How-
ever, emergence of new pests such as mealy bug, to-
bacco caterpillar, dusky bug, red cotton bug etc. in some
areas has become a cause of worry.

Impact of the Project

Inputs Supplied and Information Shared

The farmers selected under the project were pro-
vided some pheromone traps, a spray pump with nozzle
and an IPM kit through the department of agriculture,
Punjab. The farmers selected by PAU under the same
project were not provided with any of these inputs. The
pheromone traps were supposed to monitor the pest
population rather than to capture the moths of bollworms
and tobacco caterpillars. The supply of other inputs also
generated more heat than light. The quality of spray
pumps were reported to be poor and were not well ac-
cepted as they provided for only a section of the village
society.

The information centers manned by scouts and dis-
played with posters was quite educative. Monitoring of
pest population by the village scouts, constant interac-
tion with agricultural experts through regular meetings,
organizing field days and training workshops had a sig-
nificant impact on adoption of package of practices, par-
ticularly in minimizing the number of sprays on cotton

crop. There is thus strong need to strengthen the infor-
mation system so that farmers get timely guidance to
improve productivity and reduce cost not only of cotton
but cotton based crop system as a part of IPM strategy.
Therefore, late wheat, gram, sarson guara, other pulses
and oilseeds, fodder crops may be covered.

Operation-wise Technical Information availed by the
Farmers

On different aspects of crop production and market-
ing, farmers were equipped with technical information
(Table 3). Although they were practically well versed with
all the operations it was essential to disseminate improve-
ment in technology, particularly new high yielding variet-
ies and associated agronomic practices, timeliness of
operations, etc. Evidently, the farmers in the project indi-
cated to have received adequate technical information of
pest management, seed varieties, sowing time and nu-
trient management, less information on seed availability,
seed treatment, water management and weed control;
and lack of information on picking, grading of produce
and practices impacting proper marketing. Another typi-
cal feature was that PAU experts provided much more
comprehensive information covering seed availability,
seed treatment, sowing time, picking, grading and mar-
keting to the farmers as well.

Table 3: Technical information from the farmers under the project

(Percentage of farmers)

Practices Project Non-project farmers
farmers

NPV PV Overall
Varieties 86.2 13.8 275 22.9
Seed rate 34 6.3 75 71
Seed treatment 48.9 5 18.1 13.8
Sowing time 68.1 8.8 13.1 1.7
Planting technique 76.6 13.8 14.4 14.2
Nutrient mgt. 82 10 15.6 13.8
Water mgt. 48 - 63 -’ 7.5 71
Weed mgt. 241 6.3 4.4 5
Pest mgt. 94.7 13.8 20 17.9
Picking 5 0 1.9 1.3
Grading 7.6 0 0.6 04
Marketing 1.9 0 1.3 0.8
Removal of sticks 3.4 0 - 1.3 ‘ 0.8

G e

During a meeting, the farmers were apprised of the
importance of natural enemies of pests such as spiders,
birds, ladybird beetle, frog, wasp, etc. which farmers, in
general, were able to spell out such information during
interviews. Regarding the name of banned pesticides,
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nic cotton, bio-fertilizers response was not that en-
aging. The technical information percolated to the
sroject farmers of the project villages. But in the case
rmers of non-project villages the information was
wailable, except for the villages neighbouring the
ct villages.

age Crop Yield

Vith respect to many of the socio-economic param-

stated above, there seems to be little variation in
fferent categories. The average yield of major crops,
:ularly cotton across the categories of farmers, pro-
| a strong indication of positive economic impact of
roject. The yield of seed plus lint of American cot-
ne major crop of the area, averaged out to 23.2g/ha
!1.7g/ha in case of project and non-project respon-
. respectively. A similar yield gap can be observed
se of desi cotton and paddy crops. Thus a visible
f 1.5g/ha has to be underlined here. Further, a cat-
-wise split up of yield followed. The farmers selected
e Department of Agriculture, Punjab, reported an
ge yield of 22.5g/ha and those covered by PAU
ed an average yield of 26.6g/ha. A higher yield in
of non-project farmers of project villages over those
1-project village farmers by about one g/ha, further
nticates the positive impact of the project.

omics of Cotton Crop

he total operational costs from American and desi
1in case of project farmers averaged to Rs 24312/
d Rs 19575/ha respectively. Taking the correspond-
‘erage yield of seed cotton as 25qg/ha and 17.5g/ha
revailing market price of Rs 2000/qtl along with value
ton sticks, the return over operational cost was
ated at Rs 30687/ha and Rs 21425/ha, which can
"ably be compared with paddy crop. In case of non-
t farmers, the return over operational cost from
can cotton was estimated to be Rs 24300/ha. In
>e, profitability of the crop is still higher due to gainful
yment of family labour rather than use of hired one,
J on cost of seed by about Rs 2250/ha by procur-
)m Gujarat, making commercial alternative use of
 sticks such as domestic fuel, sale to brick kilns/
al units, ploughing in the field. The cost of Bt seed
ced in Punjab needs to be lowered and made at
‘omparable with the one procured from other states.

gencies dealing with seed production should look
seriously.

s’ Perceptions about Impact of Project

en W_ithout the project, yield improvement and cost
tion in case of cotton crop in the area were

appreciable due to introduction of Bt strains. Specific
information was sought from the respondents, such as
that in the absence of the project, what could have been
reduction in yield, enhancement of cost and quality
deterioration if any, leading to and hence lower price of
seed cotton. As a consequence of the IPM project, the
yield improved by 1.86g/ha (Table 4). Similarly, the cost
reduction averaged to Rs 3662/ha. Thus on an average,

* the income increased by about Rs 7000 per hectare. The

area under cotton on an average farm worked out to be
3.3%ha, enhancing the farm income by Rs 25025. The
increased income could be used for repayment of old
debts, investment in farming and non-farming businesses
and raising the consumption expenses. In spite of
economic stress suffered by the farmers, they gave a
lukewarm response when asked about the possibility of
shifting out of the agricultural sector and starting another
business. Another impact of the project could be
improvement in quality of cotton by IPM. The produce
should thus fetch higher price by following recommended
practices, particularly less use of pesticides, but currently
no such indication was specifically available as the price
of cotton was not based on the quality test. Although
some improvement in price was reported due to quality,
it was just an estimate. The impact of IPM did not remain
confined to cotton crop only. Some other crops also
showed a good impact, for example paddy yield
also improved by about 2g/ha (from 67.4/ha in case of
non-project farmers to 69.3g/ha in case of project
farmers).

Not only the project farmers, but also non-project
farmers of the project villages and the farmers of
neighbouring villages gained on both counts of yield im-
provement of about 33 kg/ha valued at Rs 660/ha and
cost reduction by Rs 433/ha, enabling them to enhance
the income by Rs 1100/ha or about Rs 3000/farm house-
hold. :

Table 4: Farmers’ perceptions about impact on yield, price and cost
of production
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Category Yield Price Cost
improvement increase reduction
(qt/ha) (Rs/qt) (Rs/ha)
A. Project farmers
Overall 1.78 36.78 3406
B. Non-project farmers
Non-project villages 0.53 9.25 702
Project villages 0.23 2.30 298
Overall 0.33 4.63 433
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liquor consumption, but information on this seemed 1t

Direction of Expenditure pattern
have been somewhat suppressed.

A pertinent question was posed to the respondent
farmers, that as a result of enhanced income through
change in crop pattern, yield improvement, cost reduc-
tion, etc.: what would be the possible direction to priori-
tize the spending pattern. This is essentia\[ to understand
the real impact of the project. For example, if the increase
in income is to boost only wasteful expenditure, the im-
pact may not be encouraging. The results presented in
Table 5 show that repayment of debts (specifically of non-
institutional sources) is the topmost priority of 63%
farmers. The farm economy of the area is still heavily
indebted, although it is on the revival stage after witness-
ing an economic turmoil which led to a number of farmer
suicides.

Environmental Parameters

Water is the most precious resource, which is over
exploited in the state of Punjab. The cotton belt is n
exception to this. The area under cotton is now increas
ing by replacing paddy crop, due to which water savin
is obvious. For example, American cotton uses only -
irrigations instead of 25 by paddy crop. The farmers hav
already invested a huge sum of money on installation ¢
submersible_pumps and diesel engines for lifting dee
water. Thus complete shift from paddy to cotton may nc
be there, but there was an effort to strike a balance be
tween paddy and cotton crops in the region. The agricu
tural specialist guided farmers not only in terms of irrige
tion of cotton, but also in rationalizing water to padd
crop. Thus about 55% farmers were of the view that wate
saving has taken place (Table 6). However, most of th
farmers reported that the water table was falling in th

area.

Next in importance was investment on livestock, re-
ported by 20% respondents. Apart from this, 8% and 4%
farmers intended to invest on farm machinery and land
respectively. Another significant feature of productive in-
vestment was that about 4% farmers wanted to invest in
non-farm occupations as they wanted to migrate from
agriculture. Perhaps with a similar intention, expenditure
on children education was another impressive item as

Table 6: Response of farmers about impact of project on enviro
ment (percentage of farmers)

presented under ‘consumption’ head. Parameter Positive impact Noimpact Negative impact
Table 5: Expenditure of increased income by project farmers Water saving 45.0 55.0 0.0
= Soil health 86.6 9.2 3.8
L % EHIe Air pollution 87.4 1.8 0.4
Repayment of debt 63.2 Human health 94.5 4.6 0.8
Investment in i .
Majority of farmers (87%) reported that soil heal
Livestock 19.8 had improved by balanced use of fertilizers; particular
Machinery 8.2 by the spray of urea and super phosphate. Not only we
Purchass a1 and 42 there a change in crop variety, but alsq on 'the advice
agricultural experts, there was a decline in the use
Non-farm 3.8 o : : 2 :
pesticides, causing less air poliution, and a reduction
Consumption the unnecessary built up in soil and drainage waters,
of which had a positive impact on human health. Tt
Social ceremonies 20.1 information about precautions to be taken while buyir
Education 43.1 and spraying the right type of pesticides at a proper tin
House 12.1 and according to Economic Threshold Level (ETL), :
Liquor 02 well as masks and spray nozzles provided in the IP
: kits, were found to be useful and acted as safeguan
Others 31.3 : -
from a human health point of view. As reported by abc

87% farmers, it had a positive impact in minimizing :

Due to multiple responses the percentage is more than 100. k ; . e
pollution as well. The cases of poisoning dug to pesticit

As stated above, it is very difficult to significantly cut
down on consumption expenses, yet 20% farmers had
expenditure on social ceremonies. Similarly, expenditure
on construction and repair of houses was to be made by
about 12% respondents. There was some expense on

use was significantly higher 5 to 6 years*ado, but tt
has now gone down due to less use of pesticides. Tl
educative role of agricultural experts and scouts on ha
dling of poisonous insecticides has further minimized tl
health hazards. The nozzle with downward spray, mo!

374

Socio-economic Impact of Cotton IPM Technology in Punj




ring of pest population for ETL-based decision, whether
spray or not and constant advice of extension workers
are mentioned by the respondents as having a positive
jpact on human and animal health. -

wact on Resource Employment

The labour use has increased as a result of increased
ea under cotton. The operations such as weeding, pick-
jand removal ard transport of cotton sticks are labour
-ensive while most of operations in paddy are com-
stely mechanized or have to depend upon migrant
your. Female labour requirement, in particular, has gone
» significantly. Only additional production requiring ad-
ional picking labour can be attributed to the project.
ir example, additional payment to female labour by
out Rs 400/ha led to higher earnings of labour fami-
s, but there was a reduction in labour use on spraying

about Rs 200, which did not lead to equality in in-
me distribution. By and large, there was no impact on
3 use of machinery except less use of spray pumps.

The overall economic prosperity in the region will have
sitive secondary and tertiary impacts.

:ope of Group Formation

Although a majority of respondents opined that pick-
| up only 10 farmers in the village creates some social
1sion, yet in general they visualized the positive im-
ct of the project. Various suggestions were given to
wide wider coverage for such experiments. For ex-
iple it was suggested that pheromone traps should be
2nly spread throughout the village to monitor pest at-
'k, spray pumps of better quality should be given and
ot with cooperatives/farmers’ clubs/information centres
custom hiring, scouts and information centres should

regular features of the area covering more than the
mber of existing and potential crops such as gram,
'son, whieat, guara, fruit and vegetable cultivation and
3sidy enterprises like dairy, bee-keeping, poultry. Ar-
'gement for supply of seed of good and recommended

ieties at reasonable prices should be ensured as a
t of IPM.

mmary and Suggestions

‘Initiated by the Sir Ratan Tata Trust, Mumbai, the
aept ‘Promotion and Validation of Cotton IPM Technol-
/' In Punjab’ was and made operational through the
ectorate of Agriculture, Punjab and Punjab Agricul-
al quversity, Ludhiana. Secondary data on area, av-
ge yield and production of cotton in Punjab were col-
'ed which indicated that 21 development blocks from

the six south-western districts having brackish ground-
water, cover about 85% of cotton area. The area under
cotton in the state has been fluctuating from 4.5 to 7.5
lakh hectares. Paddy has come to occupy a significant
part of the total cultivated area during the mid-nineties
due to failure of cotton in the belt. In this process, ground-
water in some areas was over-exploited through sub-
mersible tubewells, posing problem of salinizing the soil
and raising serious sustainability issues.

A socio-economic impact analysis was carried out
by taking a sample of 260 farmers covered under the
project, 160 non-project farmers from villages covered
under the project and 80 farmers from non-project vil-
lages. The analysis of the primary data showed that an
average operational holding was 6.3 ha and 4.6 ha in
case of project and non-project farmers respectively, of
which about one-fourth is under tenancy with an aver-
age annual rent of Rs 33 thousand/ha. Canals irrigated
about 80% area and about 87% had electric/diesel oper-
ated tubewells as a source of irrigation to supplement
canal water with groundwater water. Totally rainfed area
was virtually non-existent. About three-fourths of farm-
ers owned tractors. The sample farmers had about 54%
area under cotton and 30% under paddy in the kharif
season.

Cotton crop was attacked by a variety of serious
pests. Notably, bollworms were stated to damage the crop
to the tune of 62% while sucking pests accounted for
one-third of the total damage due to pests. Introduction
of Bt cotton has minimized the damage due to bollworms.
IPM strategy has played an important role in lowering
the damage further. Monitoring of pests, providing guid-
ance in terms of improved agronomic practices, suggest-
ing suitable pesticides on the basis of ETL of pests, have
proved to be educative for the farmers and fruitful for the
crop.

An effort was made to quantify the economic impact
of the project. It was also brought out that the income of
an average farmer increased by about Rs 7000/ha (due
to improvement in yield by 1.78g/ha and cost reduction
by about Rs 3400/ha). The non-project farmers also re-
ported to have gained by about Rs 1100/ha (due to in-
crease in yield by 0.33g/ha and reduction in cost by Rs
433/ha). Thus on the farm as a whole, project and non-
project farmers appeared to have gained Rs 24,000 and
Rs 27,000 on these two counts respectively. The in-
creased income was stated to be used for repayment of
debts, purchase of livestock and for social ceremonies.
The projectalso had a significant impact on environmen-
tal parameters such as human health, encouragement
of biodiversity through population of natural enemies of
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pests, water saving, improving soil health and checking
air pollution. Increase in employment of landless labour
for hoeing operation increased, but substitution of labour
for less number of sprays was evident. Particularly, the
earning of women labour due to picking of cotton im-
proved by about Rs 300/ha.

The problem of indiscriminate use of pesticides, un-
warranted sprays, using type and dose of pesticides on
the advice of dealers rather than agricultural experts, was
reduced. The population of friendly insects like ladybird
beetle, wasp, spiders, etc has increased significantly,
helping in biological control of pests. Not only was it helpful
for the cotton crop, but also for other crops in the area
such as wheat, sarson, metha, vegetables, gram, etc.
Beekeeping, which was a remote possibility in the area
due to high use of pesticides, started taking place at a
number of places. Due to available variety of flora in the
area it can be taken up as an important supplementary
and complementary enterprise, having direct and indi-
rect effect on income improvement. The serious effect
on human and animal health was commonly reported in
the cotton belt. The incidents of poisoning while spray-
ing, air pollution, indiscriminate spraying of portions of
plants consumable for animals and human beings, has
significantly declined.

The population of a large variety of pests such as
dusky bug, red cotton bug, tobacco caterpillar, mealy bug,
white fly, etc. remained suppressed due to heavy sprays
of pesticides like synthetic parathyroid, but now they are
emerging as serious pests in certain pockets of cotton
belt endangering the sustainability of the cotton crop. This

calls for research and extension systems to be vigilai
through regular surveitlance of such pests. The cotto
based industries should be stakeholders in the R&D pre
cess for development of cotton crop.

The concept of village scouts in the project ha
proved quite cost effective, apart from some of ther
having developed as entrepreneurs. They have played
pivotal role in the fast dissemination of technology an
become effective contact points for any such oncomin
dissemination process for rural development. Some ¢
them have developed as entrepreneurs to take up re
lated business activities.
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Enter every activity without giving mental recognition to the possibility of
defeat. Concentrate on your strengths, instead of your weaknesses... on
your powers, instead of your problems.

~

- Paul J Meyer J
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ilobalization vis-a-vis Agrarian Crisis
1 India

S. Sidhu

Globalization evokes extreme responses: to some it
is a ticket to a brave new world; to others it is nothing
short of doom and distortion (Rangarajan, 2007). This is
a debate that has frowned on moderation (ibid). Global-
ization means free cross-border movement of informa-
tion, goods, services, capital and people. It is more than
just about economics. The economic reforms were initi-
ated in India during the year 1991. The present Prime
Minister Dr Manmohan Singh was the Finance Minister
at that time. The economic policy shift is known as Liber-
alization, Privatization and Globalization (LPG). Later
India also became one of the founder members of the i
World Trade Organization (WTOQ).

farm sector in India started showing a slow-down in
post-reform period of the 1990s. Farmer Suicides,
ving indebtedness and stagnant food production,
oled with declining crop productivity signalled an
irian crisis. This paper examines the agrarian crisis -
e context of globalization of the Indian economy, and
stions whether this crisis was due to globalization or

r factors. A debate started in the country in the early 1990s

about the impact of globalization on the Indian economy
in general and the agriculture sector in particular. The
farm sector started showing slow-down in the post-re-
form period. Now the question arises whether all the prob-
lems being faced by the Indian agriculture are on ac-
count of globalization or whether some other factors are
equally responsible for them. There is no second opinion
that the agrarian crisis has deep roots and that it poses
a big challenge for the policy planners and agricultural
scientists to find a reasonable solution. Farmer suicides,
growing indebtedness and stagnant food production,
Sidhu is Senior Economist (Marketing), Department of Eco-  coupled with declining crop productivity signal a farm
s and Sociology, Punjab Agricultural University, Ludhiana. crisis that can no longer be ignored. Agriculture under-
pins both the economy and society and there can be no
sustainable growth or national well-being unless this re-
gression is reversed (Verghese, 2006). Per capita rural
- incomes have fallen and the urban-rural gap has
widened (ibid).

The average vyields of various crops are low across
the country. Even agriculturally developed states like
Punjab, Haryana and Western Uttar Pradesh are facing
the problem of stagnation in both production and pro-
ductivity. Moreover, growing pressures of population and
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Table 1: Export and import of agricultural commodities vis-a-vis total national exports and imports during 1991-92 to 2005-06

(Rs. in cro
Year Total national Agricultural % agricultural Total national Agricultural % agricultural
exports Exports exports to total imports imports imports to fota
national exports national import:
1991-92 44041.81 7838.04 17.80 47850.84 1478.27 3.09
1992-93 53688.26 9040.30 16.84 63374.52 2876.25 4.54
1993-94 69748.85 12586.55 18.05 73101.01 2327.33 3.18
1994-95 82673.40 13222.76 15.99 89970.70 5937.21 6.60
1995-96 106353.35 20397.74 19.18 122678.14 5890.10 4.80
1996-97 118817.32 24161.29 20.33 138919.88 6612.60 476
1997-98 130100.64 24832.45 19.09 154176.29 8784.19 570
1998-99 139751.77 25510.64 18.25 178331.69 14566.48 8.17
1999-2000 159095.20 25313.66 15.91 215528.53 16066.73 7.45
2000-01 201356.45 28657.37 14.23 228306.64 12086.23 5.29
2001-02 209017.97 29728.61 14.22 245199.72 16256.61 6.63
2002-03 255137.28 34653.94 13.58 297205.87 17608.83 5.92
2003-04 293366.75 37266.52 12.70 359107.66 21972.68 6.12
2004-05 356068.88 39863.31 11.20 481064.11 22057.49 4.59
2005-06 454799.97 49802.92 10.95 630526.77 21025.54 333
CGR 1991-92 16.46 12.35 18.00 20.08
to 2005-06

Note: CGR means compound growth rate in per cent per annum. All CGRs. are from 1991-92 to 2005-06 and all are significant at 1 per ¢
level.

Source: Govt. of India (2007)

lack of commensurate non-farm employment have re-  cide from 1990 to 2006 on Mansa, Moga, Bathin
duced the average size of operational holdings from 1.57 Muktsar, Ferozepur, Faridkot, Sangrur and Ludhiana ¢
hectares in 1990-91 to 1.41 hectares in 1995-96. This  tricts of the state (Mohan, 2006). In this paper an
further declined to 1.32 hectares in 2000-01. The divi-  tempt has been made to examine the issue of agrat
sion of agricultural land among family members over the crisis in the context of globalization of the Indian econo
years resulted in the creation of a large number of small
land holdings across the country, in which farming has
become unviable due to the low volume of produce (UNI,
2004). In this context, some experts say there is a need
to revisit the existing laws and land reform measures to
discourage the division of land below the economically
viable size of five or eight acres per family (ibid). Without
providing alternative avenues of employment and income
to marginal and small farmers, it is not a realistic propo-
sition. It may be stated that nearly one lakh farmers and
their family members committed suicide between 1998 Results and Discussion
and 2003 mainly due to economic distress (Patranobis,

Data Base

The data used in this paper has mainly been ta
from reputed published sources. Notable among th
are the Agricultural Statistics At A Glance and Econo
Survey. The information published in reputed Eng
newspapers has also been used.

2006). The statistics give a glimpse of the crisis that dev- Globalization vis-a-vis exports and imports of
astated the rural economy. Even in Punjab, 2116 farm-  cultural commodities e

ers committed suicide during the last 15 years (Nibber, '

2004). This figure has been officially admitted by the The Government of India has inverted its trade pc
Punjab Government (ibid). On the other hand, the farmer setting an annual export target of US $ 300 billior
organizations claimed that 2860 farmers committed sui-  2009. The five-year policy announced by the Ut
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able 2: Share of India’s total exports and imports and agricultural exports and imports in gross domestic product at factor cost (At current
prices), 1991-92 to 2005-06

(Rs. in crore)

Year Total GDP  Total Exports % share of  Total % share GDP from Exports of % share Imports of % share
at factor total imports  of total agriculture agricultural of agri- of
cost exports in imports in and allied  products  exports cultural  imports in
(Rs crore) GDP GDP  (Rs crore) in GDP  products GDP from
from agri- agriculture
culture and allied
and allied products
products
1991-92 589086 44041.81 7.48 47850.84 8.12 185712 7838.04 422 1478.27 0.80
1992-93 673221 53688.26 7.97 63374.52 9.41 208265 9040.30 4.34 2876.25 1.38
1993-94 781345 69748.85 8.93 73101.01 9.36 241967 12586.55 5.20 2327.33 0.96
1994-35 917058 82673.40 9.02 89970.70 9.81 278773 13222.76 474 5937.21 2.13
1995-96 1073271 106353.35 9.91 122678.14 11.43 303102 20397.74 6.73 5890.10 1.94
1996-97 1243546 118817.32 9.55 138919.88 i B O I 4 362605 24161.29 6.66 6612.60 1.82
1997-98 1390148 130100.64 9.36 154176.29 11.09 387008 24832.45 6.42 8784.19 2.27
1998-99 1598127 139751.77 8.74 178331.69 11.16 442494 25510.64 B.77 14566.48 3.29
1999-2000 1761838 159095.20 9.03 215528.53 12.23 446515  25313.66 5.67 16066.73 3.48
2000-01 1902998 201356.45 10.58 228306.64 12.00 449746 28657.37 6.37 12086.23 2.58
2001-02 2090957 209017.97 10.00 245199.72 11.73 487063 29728.61 6.10 16256.61 3.11
2002-03 2249493 255137.28 11.34 297205.87 13.21 472679  34653.94 7.33 17608.83 3.45
2003-04 2523872 293366.75 11.62 359107.66 14.22 533642 37266.52 6.98 21972.68 4.11
2004-05 2855933 356068.88 12.47 481064.11 16.84 536629  39863.31 7.43 22057.49 411
2005-06 3250932 454799.97 13.99 630526.77 19.40 595058  49802.92 8.36 21025.54 3.53
CGR 12.58 16.46 18.00 8.13 12.35 20.08

source: 1) CMIE (2004), 2) Govt. of India (2007). CGR means compound growth rate in per cent per annum. All CGRs are from 1991-92 to
2005-06 and all are significant at 1 per cent level.

jovernment focuses on agricultural exports, with an
smphasis on generating employment (HT Correspondent,
'004). India’s share in the world’s exports was 0.5 per
:ent in 1990 which increased to 0.7 per cent in 2000,
).86 per cent in 2003 and 0.9 per cent in 2004. The
xports of agricultural products from India were more than
louble thie imports of agricultural products during the year
’004-05 and 2005-06. The detailed information in this
egard is given in Table 1.

A perusal of Table 1 revealed that agricultural ex-
»orts were to the extent of about 18 per cent of the total
xports from India in 1991-92, which declined to about
11 per cent in the year 2005-06. The agricultural exports
1ave increased in absolute terms from about Rs. 7838
srore in 1991-92 to Rs. 49803 crore in 2005-06. But the
ate of growth of agricultural exports was 12.35 per cent
)er annum as compared to 16.46 per cent per annum for
otal national exports in the post-reform period.

It may be noted that the percentage share of agricul-
ural imports in the total national imports has increased

from about three per cent in 1991-92 to about eight per
cent in 1998-99, but gradually again declined to about
three per cent in 2005-06 with variation in other years.
The CGR of agricultural imports was high (20.08 per cent
per annum) as compared to 18.00 per cent per annum
for total national imports during the same period.

Some years ago, the USA’s Ambassador to India
pointed out that the USA is one of the world’s most open
economies, and India one of the most closed (ENS Eco-
nomic Bureau, 2004). While India has a trade surplus of
US $ 857 million with the USA in 2003, it took America
six years to increase agricultural exports to India to touch
a modest US $ 309 million in 2003 (ibid). These figures
speak for themselves. Hence, we can say without hesi-
tation that India has gained by becoming a member of
WTO as far as the international trade is concerned.

Share of Exports and Imports in the GDP

The information regarding share of total exports and
imports as well as agricultural exports and imports in the
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total GDP and GDP from agriculture and allied respec-
tively is given in Table 2. The share of total exports in the
total GDP was 7.48 per cent in the year 1991-92, which
increased to 13.99 per cent in 2005-06. Similarly, the
share of total imports in the GDP increased from 8.12
per cent to 19.40 per cent in the same period. Thus, the
share of international trade which was about 16 per cent
in the total GDP in 1991-92, increased to about 33 per
cent in 2005-06.

A perusal of the data in Table 2 showed that the share
of agricultural exports in the GDP from agriculture and
allied products was to the extent of 4.22 per cent in the
year 1991-92 which increased to 8.36 per cent in 2005-
06. Similarly, the share of agricultural imports in the GDP
from agriculture and allied products increased from only
0.80 per cent to 3.53 per cent in the corresponding pe-
riod. It is interesting to note that rates of growth of na-
tional exports and exports of agricultural and allied prod-
ucts were higher as compared to the growth rate of over-
all GDP and GDP from agriculture and allied products,
respectively in the post-reforms period. A similar trend
was observed in case of imports. On account of liberal-
ization, privatization and globalization of the Indian
economy, the growth rate of GDP (at factor cost at 1993-
94 prices) has increased in the post-reform period. The
growth rate of GDP was 1.3 per cent in the year 1991-92
which increased to 9.2 per cent in 2006-07 (Tata Ser-
vices Ltd, 2007). There is overwhelming evidence in favour
of the export-led hypothesis if one looks at cross-section
studies alone. The results of studies by Michaely (1977),
Heller and Porter (1978), Balassa (1978), Ram (1985,
1986) and Feder (1983) support the view that export
growth promotes overall economic growth. The post-re-
form experience of the Indian economy also supported
the viewpoint of these studies (Sidhu, Singh et. al., 2005).

Impact of India’s Trade on Global Prices of Rice and
Wheat

The international food grain market is quite thin and
is oligopolistic in nature. Entry of a big player like India
can affect world prices (Bhattacharyya and Pal, 2000).
This is particularly true for products where India has a
large market share. A study in this regard (Parikh, 1998)
based on simulation of the Basic Linked System (BLS)
has estimated the impact of changes in world prices due
to India’s entry in these markets for rice and wheat (Table
3). As a consequence of India’s entry in both export and
import markets of rice and wheat, the prices will change
substantially. Moreover, the change, both in the export
and import scenario is going to affect India adversely
(ibid). The above scenario is mainly for non-basmati rice.
Regarding the export of basmati rice, our position is com-

paratively better because there are only two main &
porters, i.e. India and Pakistan in the world.

Table 3: Percentage change in world price due to India’s trade
rice and wheat

Quantity traded Rice Wheat
(Million tonnes)
Imports Exports Imports Exports

0.5 4.02 -3.69 0.57 -0.57
1.0 8.18 -7.11 1.56 -1.14
156 12.47 -10.26 2.27 -1.70
2.0 18.31 -11.87 2.98 -2.27
2.5 24.01 -12.94 3.55 -2.70
3.0 32.46 -14.42 4.26 -3.27
a5 40.24 -16.16 4.97 -3.84
4.0 51.84 -17.64 5.68 -4.40
4.5 59.96 -19.05 6.53 -4.63
5.0 72.10 -20.52 7.24 -5.40

Source: Parikh (1998)

Imports of Foodgrain: A necessity or Luxury

Market access is one of the pillars of the Agreeme
on Agriculture (AOA) under the WTO regime. There h
been a lot of debate on this single issue during the I
13 to 14 years. The experience of the post-WTO peri
indicated that India had been a net exporter of cerez
The data given in Table 4 clearly shows that except d
ing the year 1993 and 1994, India has been a net «
porter of cereals. There is no doubt that we are impc
ing about two million tonnes of pulses annually but it i
necessity for the country. It may be stated here that p
duction of pulses in India was about 13 million tonnes
1985-86. It is almost at the same level even after 1
decades but our population has increased by more t
35 crore during this period i.e. between 1985 and 20
The per capita availability of pulses was about 42 gra
per capita per day in 1991, which declined to 31.5 gra
in 2005. Therefore, the import of pulses by India is nc
luxury but a necessity. Similarly, the availability
foodgrain which was 510 grams per capita per day
1991, had declined to about 422 grams in 2005. Due
the import of 55 lakh tonnes of wheat in 2006-07
about 13 lakh tonnes in 2007-08, there is a lot of ¢
cism of the Union Government by the vested intere
But critics of this decision of the import of wheat fo
that wheat production had declined from 76.37 mil
tonnes in 1999-2000 to 69.35 million tonnes in 2005
Similarly, the actual buffer stock of wheat was 6.2 mil
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ble 4: Net availability of cereals and pulses in India, 1991 to 2005

‘ear Population Cereals Pulses Per capita net availability per day (grams)
1) (million) - -
(2) Net Net imports Change on Net avail- Net avail-  Cereals Pulses Total
production (million tonnes) Govt Stocks ability ability (8) (9) (10)
(million tonnes) (4) (million tonnes) (million tonnes) (million tonnes)
(3) (5) (6 = 3+4+5) (7
991 851.7 141.9 (-) 0.6 (-) 4.4 145.7 12.9 468.5 41.6 510.1
992 867.8 136.8 (-) 0.7 (-)1.6 137.7 10.9 4345 343 468.8
993 883.9 145.8 (+) 2.6 (+) 10.3 138.1 17T 427.9 36.2 464 1
994 899.9 149.6 (+) 0.5 (+)75 1426 12.2 434.0 3re2 471.2
995 922.0 155.3 (-) 3.0 (-)1.7 154.0 12.7 457.6 37.8 495.4
996 941.6 147.1 (-) 3.5 (-) 8.5 152.1 11.3 4425 327 475.2
997 959.8 162.0 (-) 0.6 (-) 1.8 163.2 13.0 466.0 37.1 503.1
998 978.1 156.9 () 2.9 (+) 6.1 147.9 115F 414.2 32.8 447.0
999 996.4 165.1 ()15 (+) 7.5 156.1 13.3 429.2 36.5 465.7
‘000 1014.8 171.8 (-) 1.4 (+) 13.9 156.6 11.7 4227 31.8 455.4
001 1033.2 162.5 (-) 4.5 (+) 12.3 145.6 11.3 386.2 30.0 416.2
‘002 1050.6 174.5 (-) 8.5 () 9.9 175.9 13.6 458.1 35.4 494 1
003 1068.2 143.2 () 7.1 () 23.2 159.3 11.3 408.5 29.1 437.6
004 1085.6 173.5 (=) 7.7 (-) 3.3 169.1 14.2 426.9 35.8 462.7
005 1102.8 162.1 (-)7.2 (-) 2.4 157.4 F2UT 390.9 31.5 422.4

te: Net production has been taken as 87.5 per cent of production, 12.5 per cent being provided for seeds, feed requirement and waste.

urce: Economic Survey, 2006-07

1nes against the buffer stock norm of 8.2 million tonnes
January 2006.

Hence, we can say that the import of wheat, pulses
2., iIs a necessity for the country. It has nothing to do
th globalization. In case sufficient foodgrain is not avail-
le, it can result in social unrest and various other prob-
ns for the economy. We should always bear in mind
at 27.5 per cent of our population lives below the pov-
ty line, and that their per capita monthly expenditure is

ss than Rs. 356.3 in rural areas and Rs. 538.6 in urban
2as.

jrarian Structure in India

Two prominent features of the Indian economy have
rdly changed over the last few decades. These are:

; a) An overwhelming proportion of the Indian popu-
¢ lation lives in rural areas and a vast majority of
i them are dependent on agriculture.

There is no significant diversification of the rural
economy.

% A
&R

According to the 2001 Census, 72.2 per cent of the
population of the country lives in rural areas. There were
about 106 million operational holdings in 1990-91 which
increased to about 116 million in 1995-96 and about 121
million in 2000-01 (Table 5). Since alternative sources of
employment are not there, therefore, the number of op-
erational holdings has been increasing over time. About
63 per cent of the operational holdings comprised mar-
ginal farmers operating less than one hectare area in
2000-01. This figure was about 51 per cent, 55 per cent,
56 per cent, 58 per cent, 59 per cent and 62 per cent in
1970-71, 1976-77, 1980-81, 1985-86, 1990-91 and 1995-
96, respectively. It is generally recognized that a large
majority of the cultivators in the country are marginal farm-
ers. However, what is noteworthy is the fact that a pro-
gressively increasing share of cultivated land is farmed
by this group (Vyas, 2007). At present, about 19 per cent
of the area is operated by the marginal farmers.

The number of small farmers is about 19 per cent of
all the holdings. Therefore, the small and marginal farm-
ers constitute about 82 per cent of the total holdings.
Together, they operate about 39 per cent of the area. On
the other hand, the large farmers are just about one per
cent of the total holdings but they operate about 13 per
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Table 5: Distribution of operational holdings in India, 1990-91 to 2000-01

Category of holding No. of Operational Holdings Area Operated (Million ha) Average size of Operational
(Million No.) Holding (ha)
1990-91 1905-96  2000-01 1990-91 1995-96  2000-01 1990-91 1995-96  2000-0
Marginal 63.36 71.18 76.12 24.89 28.12 30.09 0.39 0.40 0.40
(Less than 1 hect) (59.44) (61.59) (63.00) (15.04) (17.21) (18.81)
Small 20.09 21.64 22.81 28.83 30.72 32.26 1.43 1.42 1.41
(1.0 to 2.0 hect) (18.84) (18.72) (18.88) (17.42) (18.81) (20.18)
Semi-Medium 13.93 14.26 14.09 38.38 38.95 38.31 2.76 2.73 2.72
(2.0 to 4.0 hect) (13.08) (12.34) (11.66) (23.18) (23.84) (23.96)
Medium 7.58 7.09 6.57 44.75 41.40 38.13 5.90 5.84 5.80
(4.0 to 10.0 hect) (7.11) (6.13) (5.44) (27.04) (25.35) (23.85)
Large 1.65 1.41 1.23 28.66 24,16 g1.12 17.33 17.21 171
(10.0 hect and above) | (1 .55) (1.22) (1.02) (17.32) (14.79) (13.20)
All Holdings 106.64 115.58 120.82 165.51 163.36 159.90 1.57 1.41 1.3¢
(100.00) (100.00) (100.00) (100.00) (1004

(100.00) (100.00) (100.00) (100.00)

Note: Figures in parentheses indicate percentage to the total.
Source: 1) Govt. of india (2004), 2) Govt. of India (2007)

cent of the area. The averagé size of the operational
holding is also declining over time. It was 1.57 hectares
in 1990-91, which declined to 1.41 hectares in 1995-96
and 1.32 hectares in 2000-01. The average size of the
operational holdings of the marginal, small, semi-medium,
medium and large farmers was 0.40, 1.41, 2.72, 5.80
and 17.18 hectare, respectively during the year 2000-01.
The size of operational holdings is not only small but
there are 2.7 parcels in each of these small and mar-
ginal farms on account of continuing fragmentation, un-
relieved by corresponding consolidation (Verghese, 2006).
Besides, the irrigated area is just 40 per cent; therefore,
farmers cannot grow two crops in a year. Consequently,
the cropping intensity is also low, i.e. about 135 per cent.
These constraints have their impact on the employment
and income of the farmers as well as the agricultural
labour. The scenario discussed above has nothing to do
with the globalization of the Indian economy. India has
for long had its own internal problems and globalization
has become an easy target responsible for all the ills in
our economy in general and agriculture sector in particu-
lar. Even Prime Minister Dr Manmohan Singh has re-:
cently admitted that there is “no-one-size-fits-all’ solu-
tion to the problems being faced by the farmers of the

country (Anonymous, 2006).

Decline of Area per Agricultural Worker

Qver time, the population of the country has in-
creased. Our population was 361.1 million in 1951 which
increased to 1028.7 million within five decades, i.e. in
2001. In July 2007, the population has reached to the

level of 1130 million. Similarly, the rural popula
increased from 298.6 million in 1951 to 742.6 |
2001. Thus, the rural population increased by 44
over the last fifty years. It has put pressure on
resources. Land is the backbone of the agricult

The data given in Table 6 indicated the sc
net area sown and gross cropped area per at
worker in India from 1951 to 2001. The numbe
vators has almost doubled in this period. Simr
number of agricultural labourers has increasec
four times during the corresponding period. The
sown has increased from about 119 million h
1951 to about 141 million hectares in 2001. Ov
three decades (1971 10 2001), the net area
almost constant around 140 million hectares.
cropped area was about 132 million hectare
which increased to about 186 million hectare
In this way, the cropping intensity increased |
111 per centin 1951 to about 132 per cent in
increase in the cropping intensity has becorr
due to increase in net irrigated area from 18
40 per cent in the corresponding period.

Due to increase in the number of culti
agricultural labourers, the net argasown pt
had declined from 1.70 hectares in 1951 1
hectares in 2001. Similarly, this figure decline
hectare to 1.32 hectare for the agriculture
during the same period. Over time, the grc
area per agricultural worker has also decline:
the fundamental issues being faced by Indiar
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Table 6: Net area sown and gross cropped area per &

———

gricultural worker in India, 1951 to 2001

Particulars Years
1951 1961 1971 1981 1991 2001
1. No. of cultivators (million) 69.9 99.6 78.2 925 110.7 127.3
2. No of agricultural labourers (million) 27.3 315 475 55.5 74.6 106.8
3. Total workers (million) 97.2 131.1 125.7 148.0 185.3 234.1
4. Net area sown (million ha) 118.75 132.20 140.27 140.00 143.00 141.16
5. Gross cropped area (million ha) 131.89 152.77 165.79 172.63 185.74 185.71
6. Net area sown (ha)
a) Per cultivator 1.70 1.33 1.79 1.51 1.29 1.1
b) Per agricultural labourer 4.35 4.20 2.95 252 1.92 1.32
c) Per cultivator and per agricultural labourer (combined) 1.22 1.01 112 0.95 0.77 0.60
7. Gross cropped area (ha)
a) Per cultivator 1.89 1.53 212 1.87 1.68 1.46
b) Per agricultural labourer 4.83 4.85 3.49 an 2.49 1.74
\—c} Per cultivator and per agricultural labourer (combined) 1.36 | 7 1.32 147 1.00 0.79

Source: Govt. of India (2007)

The overcrowdedness in the agriculture sector gave birth
to the problem of unemployment, underemployment, low
labour and farm productivity, etc. Keeping all this view,
the Union Government has initiated the National Rural
Employment Guarantee Scheme (NREGS) in 200 districts
across the country on February 2, 2006. Under this
scheme, 100 days manual unskilled work is assured to
each rural household (for one adult family member). This
programme has been extended to another 130 districts
in 2007-08. From April 2008, all the 595 districts of the
country will be covered under this scheme. It will cost
around Rs. 20,000 crore annually to the government. This
programme is a right step in the right direction to provide

_employment and enhance income of the rural masses.

Mozeover, it is the one of the several important measures
takén by the government to find a solution of the agrarian
crisis in the country.

Capital Formation in Agriculture

. It is strange that in a country where 60 per cent of
t,hg workforce draws its sustenance from the land, the
government attention in this sector in terms of public in-
vestment is quite insignificant (Adil, 2002). The invest-
ment inagriculture was Rs. 14836 crore in 1990-91 which
ificreased. to Rs. 54539 crore in 2005-06 (Table 7). The
share of public investment was about 30 per cent in the
fg@@[’;year which decreased to about 24 per cent in the
'_Q},@E;yggr._ The investment in agriculture as a per cent of
GDP declined from 1.92 in 1990-91 to 1.26 in 1998-99.
Inthe later years, there was some improvement and it

was 1.9 from 2003-04 to 2005-06 (each year). It may be
stated that no major irrigation project of the national im-
portance like the Bhakhra Dam has been started in the
post-reform period. Besides financial constraints, there
are also interstate disputes over sharing of river water.
Such disputes are hindering the progress of irrigation
projects all over the country. A delay of few years esca-
lates the cost of irrigation project and adversely affects
the agricultural sector. Some vested interests also op-
pose the irrigation projects in the name of environment
(Sidhu and Vatta, 2004). The input use in the agriculture
sector is also related with irrigation. The better input use
result in higher productivity of various crops. In Punjab,
about 97 per cent of the net area sown is irrigated, there-
fore, the use of chemical fertilizers is also high, i.e. about
210 kg per hectare as compared to about 105 kg at the
national level. As already stated, the irrigated area is just
40 per cent in the country.

Consequently, the productivity of almost all the crops
in Punjab is high as compared to others states. Moreover,
this small state with just 1.53 per cent of the geographical
area of India contributes about 60 to 65 per cent of wheat
and 35 to 40 per cent of rice in the central pool. Therefore,
we can say that food security of the country is in the
hands of Punjab farmers. Food security of a country is
as important as the defence security. Irrigation alone will
play pivotal role to ease the agrarian crisis but the
government must play a leading role in this direction.
Already, an additional sum of Rs. 25,000 crore has been
provided during the Eleventh Five Year Plan under the
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Table 7: Gross capital formation in agriculture sector of India, 1990-91 to 2005-06

Year Investment in agriculture Share in agricultural Investment in
(Rs crore) gross investment agriculture
(per cent) as a per cent
of GDP at
Total Public Private Public Private constant price
Old Series (at 1993-94 prices)
1990-91 14836 4385 10441 29.60 70.40 1.92
1995-96 15690 4849 10841 30.90 69.10 1.57
1996-97 16176 4668 11508 28.90 71.10 1.51
1997-98 15942 3979 11963 25.00 75.00 1.43
1998-99 14895 3870 11025 26.00 74.00 1.26
1999-00 17304 4221 13083 24.40 75.60 1.37
New series (at 1999-00 prices)
1999-00 43473 7716 35757 177 82.3 2.2
2000-01 38735 7155 31580 18.5 81.5 1.9
2001-02 47043 8746 T 38297 18.6 81.4 2.2
2002-03 46823 7962 38861 17.0 83.0 2.1
2003-04 45132 9376 35756 20.8 79.2 1.9
2004-05 48576 10267 38309 21.1 78.9 1.9
2005-06 54539 13219 41320 242 75.8 1.9

Source: Economic Survey, 2006-07

National Agricultural Development Plan. Besides about
Rs. 4900 crore has been allocated for the National Food
Security Mission. The target of this mission is to increase
rice, wheat and pulses production by 10, 8 and 2 million
tonnes respectively during the next four years. The
government has also fixed a target of four per cent growth
rate for the agriculture sector during Eleventh Five Year
Plan. Without four per cent growth of GDP in the farm
sector, it will be a difficult task to sustain 9 per cent GDP
growth rate of the Indian economy in future. Now, the
agriculture sector has drawn the attention of the policy
planners at the highest level in the country.

Slowdown in Foodgrain Production

In the recent years, the foodgrain production has al-
most become stagnant. It was about 213 million tonnes
in 2001-02 but due to a severe drought in 2002-03, it
declined to about 175 million tonnes. Again, it increased
to about 213 million tonnes in 2003-04 but fell to about
198 million tonnes in 2004-05. It was about 209 and 212
million tonnes in 2005-06 and 2006-07, respectively. Due
to stagnation in the production, India was forced to im-
port wheat in 2006-07 and 2007-08. The CGR of foodgrain
production was about 2.85 per cent per annum from 1980-

81 to 1989-90 (Table 8). It declined to 2.02 per cent f
annum from 1990-91 to 1999-2000. It further fell to 1.
per cent per annum in the period from 2000-01 to 20(
07. Similarly, the CGR of production of all the princi|
crops declined from 3.19 per cent per annum from 19t
81 to 1989-90 to 2.29 per cent per annum in the per
between 1990-91 and 1999-2000. It increased to 2.
per cent per annum from 2000-01 to 2006-07.

It is worthwhile to point out here that production &
productivity of cotton has shown remarkable progre
with the introduction of Bt-cotton in the period betwe
2000-01 and 2006-07. The CGR of production and [
ductivity of cotton was 16.39 per cent and 15.43 perc
per annum, respectively in this period. It is a direct ben
of globalization of the Indian agriculture. The recoven
cotton crop has improved the economic well-being of
farmers. In spite of high cost of seed, the net retu
from Bt-cotton are high as compared to the non-Bt coti
The production of cotton was just 9.52 million bale:
2000-01. Due to introduction of Bt-cotton,.the produc
jumped to 21.04 million bales in 2008-07. With
globalization, it might have been a difficult task to achi
such a high level of cotton production. On this acco
India also became a net exporter of cotton in the rec
years.
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able 8: Compound growth rates of area, produchon and yield of principal crops in India during 1980-90, 1990-2000 and 2000-06
(Base: TE 1981-82 =100)

(% per annum)

Crop 1980-81 to 1989-90 1990-91 to 1999-2000 2000-01 to 2006-07
Area Production Yield Area Production Yield Area Production Yield
1. Rice 0.41 3.62 3.19 0.68 2.02 1.34 -0.39 1.15 1.53
2. Wheat 0.46 3.57 3.10 1.72 3.57 1.83 1.18 0.41 -0.76
3. Coarse cereals -1.34 0.40 1.62 -2.12 -0.02 1.82 -0.51 1.72 2.54
4, Total cereals -0.26 3.03 2.90 0.04 -0.02 1.59 -0.01 0.99 1.97
5. Total pulses -0.09 1:52 1.61 -0.60 0.59 0.93 2147 3.156 1.02
6. Total foodgrains -0.23 2.85 2.74 -0.07 2.02 1.52 0.38 1.19 1.74 |
7. Sugarcane ) 1.44 2.70 1.24 -0.07 273 1.05 0.11 -0.15 -0.25 l
8. Total oilseeds 161 5.20 2.43 -0.86 1.63 115 -1.42 6.25 6.89
9. Cotton -1.25 2.80 4.10 A 2.29 -0.41 0.84 16.39 15.43
10. Potato 2.90 5147 2.20 3.84 5.44 1.54 2.48 0.7 -1.74
11. All principal crops 0.10 3.19 2.56 0.27 2.29 1.33 0.93 2.61 3.07

source: Govt. of India (2007)

‘arm Indebtedness in India

Indebtedness is one of the major factors for farmer
wwicides and the agrarian crisis in the country. It is esti-
nated that livelihood of 60.4 per cent of rural house-
iolds in the country is agriculture (Prabhu, 2005). Out of
tbout 89 million farm households in India, about 43 mil-
on farm households (48.6 per cent) were under debt
iccording to the Survey Report of the National Sample
survey for the period, i.e. January to December, 2003
Table 9). The farm indebtedness is the highest in Andhra
’radesh (82.0 per cent) followed by Tamil Nadu (74.5
rer cent), Punjab (65.4 per cent), Kerala (64.4 per cent),
{arnataka (61.6 per cent), Maharashtra (54.8 per cent),
{aryana (53.1 per cent), Rajasthan (52.4 per cent),
ujarat (51.9 per cent), Madhya Pradesh (50.8 per cent)
ind West Bengal (50.1 per cent).

It may be mentioned here that Punjab farmer house-
olds bear the maximum debt in the country (Anony-
nous, 2005). The average household debt figure in the
itate comes to Rs. 41576 against the national average
f Rs. 12585 (ibid). This figure of farm indebtedness in
’Unjab seems to be very low because recent reports put
he debt burden against Punjab farmers is now in
he range of Rs. 30,000 crore which work out at about
?s 3 00 lakh per farmer household (Dhaliwal, 2007). The
najorfactors for farm indebtedness are crop failure, over
‘ap[tahzatlon rising cost of cultivation, almost stagnant
mmmum support prices (MSP) for various crops in

general and wheat and paddy in particular, small size of
holdings, etc.

A micro level Picture of Farm Indebtedness in
Punjab

A study was conducted by Punjab Agricultural Uni-
versity Ludhiana to estimate the indebtedness of the farm-
ers in Harkishanpura village of Bathinda district (Punjab)
where all the 89 farm households of were under debt
(Rangi, Sidhu and Sachdeva, 2004). A resolution, per-
ceived to be the first of its kind in poverty struck villages
of the nation, was passed by the village panchayat in
May, 2002, when four families whose heads had alleg-
edly committed suicide over the last two years, proposed
to sell themselves to clear their debt (Sharma, 2002).
Astonishingly, these families were joined by the entire
village, which has been reeling under heavy debt for the
past decade (ibid).

The information about total, per holding and per acre
debt of the respondents is given in Table 10. The total
amount of debt outstanding against the farmers of this
village was about Rs. 2.88 crore during the year 2001-
02. The per holding debt of the village was to the extent
of Rs. 3.23 lakh. The amount of debt was also related
with the farm size. The per holding debt of marginal, small,
semi-medium, medium and large farmers was about Rs.
1.38, Rs. 1.84, Rs. 2.82, Rs. 4.79 and Rs. 10.60 lakh
respectively. The per holding debt of medium and large
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Table 9: Estimated number of rural households and indebted farmer
households in states

State Estimated Estimated Estimated % of
Number Number Number of Farmer
of Rural of Farmer Indebted House-

House- House- Farmer holds
holds holds  House- Indebted
('00) ('00)  holds ('00)

Andhra Pradesh 142512 60339 49493 82.0

Arunachal Pradesh 15412 1227 72 5.9

Assam 41525 25040 4536 18.1

Bihar 116853 70804 23383 33.0

Chhattisgarh 36316 27598 11092 40.2

Gujarat 63015 37845 19644 51.9

Haryana 31474 19445 10330 53.1

Himachal Pradesh 11928 9061 3030 334

Jammu & Kashmir 10418 9432 3003 31.8

Jharkhand 36830 28238 5893 20.9

Karnataka 693906 40413 24897 61.6

Kerala 49942 21946 14126 64.4

Madhya Pradesh 93898 63206 32110 50.8
Maharashtra 118177 65817 36098 54.8
Manipur 2685 2146 533 24.8
Meghalaya 3401 2543 103 41
Mizoram 942 780 184 23.6
Nagaland 973 805 204 36.5
Orissa 66199 42341 20250 47.8
Punjab 29847 18442 12069 65.4
Rajasthan 70172 53080 27828 52.4
Sikkim 812 531 174 38.8
Tamil Nadu 110182 38880 28954 745
Tripura 5977 2333 1148 49.2
Uttar Pradesh 221499 171575 69199 40.3
Uttranchal 11959 8962 644 7.2
West Bengal 121667 69226 34696 50.1
UTs 2325 732 372 50.8
All India 1478988 893504 - 434242 48.6

Note: Report No. 498(59/33/1), Situation Assessment Survey of Farm-
ers: Indebtedness of Farmer Households, National Sample
Survey 59" Round (January-December 2003).

Source: Government of India (2007)

farmers was more as compared to other categories of
the farmers because the former category had more ca-
pacity to take credit. On the other hand, the amount of
debt on per acre (operated area) basis was more in case
of marginal, small and semi-medium farmers. As the farm
size increased, the amount of debt on a per acre basis
declined in most of the cases. The debt per acre was to
the extent of about Rs. 35,000 for all categories of farm-

ers. This figure was about Rs. 61,000 for marginal farr
ers, Rs. 49,000 for small farmers, Rs. 34,000 for sen
medium farmers, Rs. 31,000 for medium farmers and R
32,000 for large farmers. The amount of debt was abo
285 per acre less in case of large farmers as compare
to the medium farmers. This marginal difference may t
attributed to the fact that there were only two large farr
ers in the sample as compared to 30 medium farmers

Table 10: Total and per holding amount of debt of the farme
of Harkishanpura village (Bathinda district) of Punji

2001-02

Farm Total amount Number of Amount of debt (Rs’

category of debt (Rs) respon-
dents Per holding Per ope
rated
acre
Marginal 1657000 12 138083 6137C
Small 3866200 21 184105 4935€
Semi-medium 6764000 24 281833 3379
Medium 14355000 30 478500 3135¢€
Large 2120000 2 1060000 3164
Total/average 28762200 89 323170 3463t

Source: Rangi, Sidhu and Sachdeva (2004)

The major reason of debt was failure of cotton ci
for more than a decade in the state. Another notewor
feature of this village is its location. It is at the tail enc
the canal irrigation distribution system. Hence, it v
deprived of its legitimate right over canal irrigation due
mismanagement by the Irrigation Department of
Punjab Government. The underground water of the
lage is brackish which is unfit for crops. It may be sta
that yield of cotton in Punjab declined from 592 kg
hectare (in terms of lint) in 1991-92 to just 180 kg
1998-99. Consequently, the cotton production in the st
fell from 25.05 lakh bales to only 6.04 lakh bales in
corresponding period. Due to failure of cotton crop,
area also declined from 6.15 lakh hectares to 4.57 |
hectares in the same period.

Sources of Outstanding Debt

The farmers of Harkishanpura village have ta
credit from seven different sources. The informatiol
detail is shown in Table 11. As already discussed,
per holding debt was to the extent of Rs. 323lakh. Am
various sources of debt, the commission agents provi
the maximum credit (about 48 per cent) followed by ¢
mercial banks (about 17 per cent), cooperative bz
(about 12 per cent), Land Mortgage Bank (about 10
cent), PASS (about 7 per cent), relatives (about 4
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Tabl

e 11: Per holding sources of outstanding debt of the farmers of Harkishanpura village (Bathinda distEict) of Punjab, 2001-02

(Rs. in thousands)

Source of credit Farm Category
Marginal Small Semi-medium Medium Large Total
Commission agents 63.33 89.62 146.46 233.33 275.00 154.01
(45.86) (48.68) (51.97) (48.76) (25.94) (47.66)
Commercial banks 29.08 25.51 28.79 88.23 370.00 55.76
(21.08) (13.85) (10.22) (18.44) (34.91) (17.25)
Cooperative banks 5.42 35.79 36.50 51.50 120.00 39.07
(3.93) (19.44) (12.96) (10.76) (11.32) (12.09)
Land Mortgage banks 22.08 18.00 37.92 37.17 160.00 33.57
(15.99) (9.78) (13.45) (7.77) (15.09) (10.39)
Primary Agri Service Society 12.33 6.73 2425 32.67 105.00 23.13
(8.93) (3.66) (8.60) (6.81) (9.91) (7.165)
Relatives 5.00 5.42 6.46 29.37 20.00 14.04
(3.62) (2.94) (2.29) (6.14) (1.89) (4.35)
Friends 0.84 3.03 1.45 6.33 10.00 3.57
(0.61) (1.65) (0.51) (1.32) (0.94) (1.10)
Grand total 138.08 184.10 281.83 478.50 1060.00 323.17
(100.00) (100.00) (100.00) (100.00) (100.00) (100.00)

Source: Rangi, Sidhu and Sachdava (2004)

cent) and friends (about 1 per cent). The preference for
the commission agents was on account of traditional
social relations of the farmers with them. Moreover, no
paperwork was required in getting credit from the com-
mission agents. As already stated, the farm inputs like
chemical fertilizers, insecticides/pesticides, seeds, etc.
were also purchased by the farmers from the commis-
sion agents on a credit basis. At the same time, the farm
produce was sold by the farmers to the public and pri-
vate agencies/traders through these commission agents.
Although the rate of interest charged by the commission
agents was high, i.e. 24 to 30 per cent per annum, the
farmers’ preference was evident from the data given in
Table 14. It is worthwhile to point out here that another
study on rural credit and indebtedness in Punjab has
also revealed that commission agents provided 46 per
cent credit to the farmers in the year 1997 (Shergill, 1998).

The farm category wise data indicated that except
for large farmers, the commission agents were the major
source of outstanding debt for the farmers of Harkishan-
pura village. The large farmers in the sample had taken
only about 26 per cent of their total credit from this source.
Their major source of credit was commercial banks, which
was 35 per cent. The share of relatives and friends was
less in almost all the farm categories. This was on ac-
count of the fact that their relatives and friends in Punjab
and elsewhere were also themselves facing economic
hardships. It is a common phenomenon that one person’s

relatives and friends belong to the same strata of society
in most of the cases (Rangi, Sidhu and Sachdeva, 2004).
It is a healthy social practice that relatives and friends of
all the farmers of Harkishanpura village were still helping
them financially in the hour of their economic distress.
All categories of the farmers had obtained credit form
commercial, cooperative and land mortgage banks in
varying degrees.

The scenario of agrarian crisis in India discussed
above clearly indicates that its roots are within the
economy and that globalization alone is not responsible
for it. To put the entire blame on globalization for all the
ills of the agriculture sector is a myth, not a reality. Be-
sides, the problems of marginal and small farmers are
more complex vis-a-vis large and medium farmers. The
policy planners at the national and states level may for-
mulate policies related with the agriculture sector keep-
ing in view the interest of marginal and small farmers
who constitute about 82 per cent of the total cultivators
in the country.

Prime Minister Dr Manmohan Singh noted recently
that debt waiver has “far-reaching implications” on the
banking and financial system of the country. In the long
run, the stability of the banking and financial system of a
modern economy cannot be compromised and any solu-
tion would have to factor this in (Anonymous, 2006).
Therefore, various political parties and farmers’ organi-
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zations may not insist on debt waiver as solution of the
problem of farm indebtedness and agrarian crisis.

Conclusions

Globalization means free cross-border movement of
information, goods, services, capital and people. Global-
ization is more than just about economics. A debate
started in the country in the early 1990s about the im-
pact of globalization on the Indian economy in general
and agriculture sector in particular. The farm sector
started showing a slow down in the post-reform period.
Farmer suicides, growing indebtedness and stagnant food
production coupled with declining crop productivity sig-
nalled a farm crisis that can no longer be ignored. The
average yields of various crops are low across the coun-
try. Even agriculturally developed states like Punjab,
Haryana and Western Uttar Pradesh are facing the prob-
lem of stagnation in both production and productivity.
Moreover, growing pressure of population and lack of
commensurate non-farm employment has reduced the
average size of operational holdings from 1.57 hectares
in 1990-91 to 1.41 hectares in 1995-96. It further de-
clined to 1.32 hectares in 2000-01. The division of agri-
cultural land among family members over the years re-
sulted in the creation of large number of small land hold-
ings across the country, in which farming has become
unviable due to low volume of produce.

Nearly one lakh farmers and their family members
committed suicide between 1998 and 2003 mainly due
to economic distress. The statistics give a glimpse of the
crisis the devastated the rural economy. Even in the ag-
riculturally developed state like Punjab, 2116 farmers
committed suicide during the last 15 years. Indebtedness
is one of the major factors for farmer suicides and the
agrarian crisis in the country. Out of 89 million farm house-
holds in India, about 43 million farm households (48.6
per cent) were in debt in the year 2003. The farm indebt-
edness is the highest in Andhra Pradesh (82.0 per cent)
followed by Tamil Nadu (74.5 per cent), Punjab (65.4 per
cent), Kerala (64.4 per cent), Karnataka (61.6 per cent),
Maharashtra (54.8 per cent), Haryana (53.1 per cent),
Rajasthan (52.4 per cent), Gujarat (51.9 per cent),
Madhya Pradesh (50.8 per cent) and West Bengal (50.1
per cent).

Punjab farmer households bear the maximum debt
in the country. The average household debt figure in the
state comes to Rs. 41,576 against the national average
of Rs. 12,585. The major reasons for farm indebtedness
are crop failure, over capitalization, rising cost of cultiva-
tion, almost stagnant minimum support prices (MSP) for

various crops in general and wheat and paddy
ticular, small size of holding, etc. The scenario of
ian crisis in India clearly indicates that its roots art
the economy and globalization is not alone resp
for it. To put the entire blame on globalization for
ills of the agriculture sector is a myth, not a rea
sides, the problems of marginal and small farm
more complex vis-a-vis large and medium farme
policy planners at the national and states level n
mulate policies related with the agriculture sectc
ing in view the interest of marginal and small 1
who constitute about 82 per cent of the total cul
in the country. Debt waiver is not a solution to th
lem of farm indebtedness and agrarian crisis.
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No institution can possibly survive if it needs geniuses or supermen to
manage it. It must be organized in such a way as to be able to get along
under a leadership composed of average human beings.

— Peter F. Drucker
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Focus

Dynamics of New Fertilizer Policy

under WTO

Satish Chandra & Neena Sinha

This paper examines the dynamics of the Indian Fertil-
izer Policy under relevant provisions of the GATT 1994,
SCM, AA and TRIM. The scheme of the New Fertilizer
Policy is examined under six major principles of GATT
1994 and then under SCM in the light of DSB decisions.

Satish Chandra, an IRTS officer, was formerly Director in the
Department of Fertilizers, Ministry of Chemicals and Fertilizers,
Government of india. He is doing his PhD under the guidance of
Neena Sinha of Guru Govind Singh Indraprastha University, Delhi,
on the implication of WTO subsidy regime for the agriculture sec-
tor, with specific reference to the Indian fertilizer industry.

The hyphenated New Fertilizer Pricing Policy (NFI
for Urea and Concession Scheme/Policy for decontro
fertilizers, germinating from the womb of the Reten
Pricing Scheme (RPS), intended to phase out RP¥
three stages by grouping urea-manufacturing units
six categories based on the feedstock used and p
vintage (Government of India, Ministry of Chemic:
Fertilizers, Department of Fertilizers, letter No.1201
98-FPP dated January 30, 2003.)

Stage-| commenced from 1st April-2003 for one y
followed by stage-Il for two years — ending on 31stMa
2006. Stage-lll was to commence from 1st April 2(
but actually became operative from 1st October 2
(DOF Circular No. 1201 2/3/2006-FPP(lI-8th March 2C
Department of Fertilizers, Ministry of Chemical & Fi
izers, Government of India, New Delhi).

As per the NFPP, the urea plants in each groug
to be paid a retention price based on the produc
weighted average of the retention prices of the e
group. The new policy, while encouraging efficit
parameter of international standards based on the us:
of the most efficient feedstock, and state of art technc
intends to ensure viable rate of return to urea units.
naphtha and fuel oil-based plants have to convert tc
or other cheaper mood of feed-stocks within three y:
and after that there will be one rate of payment fi
the urea plants. The NFPP partially decontrol move
and sales of urea up to 50% of installed cap
(as assessed) of each unit (Annual Report 200:
Department of Fertilizer, Government of India,

Delhi).

But, all fertilizer units are to sell ureas=whethe:
or controlled (allocated under Essential Commodity
to Indian farmers as per the MRP fixed by the govern
The Maximum Retail Price of urea is fixed b
Government of India under clause 3 of Fertilizer (Cc
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order 1985, Gazette Notification order No. GSR 758 (E)
Jated 25th September 1985.

The urea manufacturer can export if they produce
more than 110% of the capacity and the government
joes not require the same for domestic consumption.
With regard to subsidy payment, there is no difference in
RPS and NFPF, as both the schemes choose industry
as a conduit to defray subsidy to farmers as a differential
of-production-cost and maximum retail price fixed by the
Sovernment. Almost a similar system of subsidization
1as been adopted for potassic and phosphatic fertilizers
sased on differential of indicative MRP and normative
sost of production or import. Thus the existing fertilizer
solicy insulates both farmers and industry from the invis-
ble market hand. But it is proving to cost heavily to the
axchequer, which may not sustain the present methodol-
agy of fertilizer subsidization for infinite. It is estimated
‘hat actual disbursement of fertilizers subsidy may be
nore than Rs. 240 billion in 2006-07. According to FAl
sources the actual payment of fertilizers subsidy in 2006-
)7 may cross Rs 240 billion.

However, a new subsidy regime has been brought in
nainly through the WTO (Kaul 1999). Agreement on
Subsidies and Countervailing Measures (SCM) read with
he Agreement on Agriculture (AA), has introduced a new
ule-based legal regime of subsidies and countervailing
neasures. Now the members are required to ensure the
:onformity of their laws, regulation and procedures with
heir obligations to the WTO (Para 4 of Art.XVI of Markesh
Agreement Establishing the World Trade Organization,
he legal texts, the Results of the Uruguay Round of Mul-
ilateral Trade Negotiations), which prohibits use of sub-
sidies specific to industry or enterprise or those contin-
jents on export performance or domestic consumption
wer imports. The new rule-based regime of subsidies
ind quasi-judicial dispute settlement procedure as de-
ailed under WTO, limit policy space for a Member State
0 deploy instrument of subsidies for their economic needs
Palmeter, David and Petros C. Mavroidis 1999). Conse-
luently, the Member countries have lost the freedom of
thoice in using subsidies and countervailing measures
18 an effective instrument for their economic develop-
nent. Indian Fertilizers Policy, which reimburses differ-
intial of groups cost of production and MRP for urea
roducers, or normative cost and indicative prices of
lecontrolled fertilizers, impedes imports by encouraging
|0p'iestic production and restricts export of Urea in vio-

ation of the SCM, GATT 94 & TRIM Agreements.

| = This article will examine the Dynamics of Indian Fer-
) l‘hzer Policy under relevant provisions of the GATT 94,
|3CM, AA and TRIM. First the scheme of New Fertilizer

Policy is examined under six major principles of GATT
94 and then under SCM in the light of DSB decisions.
Next relevant provisions of AA are seen in relation to
fertilizer policy and then its implications under TRIM.

General Agreement on Tariff and Trade 1994
(GATT 94)

Most Favoured Nation Treatment

The embryonic New Pricing Policy Letter No.12019/
5/98-FPP dated January 30, 2003, Department of Fertil-
izers, Ministry of Chemical & Fertilizers, Government of
India) for urea manufacturers, has sprouted from the
womb of unit based Retention Pricing Scheme (Reten-
tion Price-cum-Subsidy Scheme, 1977: Gazette Notifi-
cation (Resolution) No.166. (24)/77-FDA dated
01.11.1977), which raised the country’s annual urea con-
sumptions to over 20 million tonnes (Fertilizers Statis-
tics, 2004-2005.

The NPP like its predecessors intends to subsidize
urea consumption through the fertilizers industry and
bridge the demand-supply gap through imports without
discriminating or favouring any particular source of fertil-
izers. The producers and importers have {o sell urea at
MRP (Rs. 4830/per tonne) fixed by the Government. The
differential of groups’ production cost, which ranges from
Rs. 5159 of gas-based plant (KRIBHCO) to Rs. 14686-
naptha-based plant (MFL-Madras), and MRP (Rs. 4830/
per tonne) is reimbursed to them (Annual Report 2005-
06, Department of Fertilizers, Ministry of Chemical &
Fertilizers, Government of India, New Delhi). In case of
imported urea the difference of landed price, which
is currently around Rs. 13000/per tonne and MRP of
Rs. 4830/per tonne is reimbursed. Almost the same prin-
ciple is adopted for subsidization of decontrolled fertiliz-
ers, but the rate of subsidization is periodically updated
in consonance with price fluctuation at international mar-
ket. The current MRP of DAP is Rs. 9350/per tonne and
the subsidization rate is Rs. 4215/per tonne of indigenous
DAP and Rs. 3843/per tonne of imported DAP (S-5/2004-
Shiping issued by the Department of Fertilizers, Ministry
of Chemical and Fertilizers, GOI). There is no restriction
on sourcing of the imports. But does it passes the litmus
test of non-discrimination, as stipulated under the prin-
ciple of MFN enshrined in Art. | of the GATT 94, which is
the subject of evaluation. The MFN obligation requires
Member States to treat all the goods coming from other
WTO Members on equal terms and accord immediately
and unconditionally the privilege, favour or advantage
granted to the product of one country to the products
of other Member states (Article I:1 of GATT 94). So
absence of any embargo on import of decontrolled
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fertilizers (DAP/MOP) on private trade account or con-
trolled fertilizer (urea) by the nominated State Trading
Agencies and equal subsidization are in conformity with
the MFN obligation. However, import of urea from M/s
Oman India Fertilizer Company (OMIFCO) by M/s IFFCO
and KRIBHCO on pre-fixed rate, as guaranteed by the
Government of India, may not be so. India is importing
urea through nominated State Trading Agencies, who are
to operate on commercial considerations. These State
Trading Agencies buy urea through open tenders on a
lowest quotation basis. They move it as per the move-
ment orders issued by the government and sell it at no-
tified MRP (The Fertilizer (Movement control) order, 1973
Gazette Notification No. SRO 249(E) dated 25th April
1973, The Fertilizer Association of India, 10 Saheediit
Singh Marg, New Delhi, Clause 3 of this order, interalia,
says “No person shall export or attempt to export, or
abet the export of any fertilizer, of which allocation is
made by the Government, from any state, except with
the authority of Department of Fertilizers.”)

The differential in landed cost of urea and MRP is
reimbursed to them. So, if these Agencies are forced to
import urea from M/s OMIFCO at a prefixed rate, and if
the same rate is higher than the then prevailing prices at
international market, they may run the risk of violating
the principle of commercial considerations. This may
amount to a favour to the product (urea) coming from
Oman and thus constitute an infringement of MFN obli-
gation, only if it is purchased at higher price as com-
pared to international prices. And even if IFFCO &
KRIBHCO are notified as State Trading Agencies to bring
in urea from M/s OMIFCO to India, such imports will
contravene the pronounced scheme of urea import be-
ing denial of equal opportunity to other Urea Producers
(Notification of Public Notice No. 2 (RE-2003) 2002-03
dated 31st March '03, Ministry of Commerce & Industry,
Government of India). Besides, in such a situation, the
Government may be forced to subsidize urea import from
OMIFCO at a higher rate compared to import from other
sources of Middle East Asian Countries. This is a MFN
violation as imported urea from Oman and from other
countries being ‘like product’ will not be treated alike (Ja-
pan Alcoholic beverage case; EU-Asbestos case,
www.wto.org.). In case an import from OMIFCO is
cheaper compared to other countries, it may not absolve
itself from the criticism of undue subsidization at the cost
of imports from other countries. The MFN principle does
not authorize subsidized imports from any country at the
cost of other Member States. The underlying principle of
non-discrimination is as explained by the Appellate Body
in Canada — Autos “The object and purpose [of Article 1]
is to prohibit discrimination among like products originat-
ing in or destined for different countries. The prohibition

of discrimination in Article I: 1 also serves as an ince
tive for concessions, negotiated reciprocally, to be e
tended to all other Members on an MFN basis.” (WT
ANALYTICAL INDEX: GATT 1994, General Agreeme
on Tariffs and Trade 1994 accessed on 28.8.200
www.wto.org.).

In this case the Appellate Body found the prohibiti
of discrimination under Article I: 1 includes both de-ju
and de facto discrimination. This view was also taken
the EC-Banana |ll case. The Appellate Body also he
that the Canadian import duty exemptions granted
motor vehicles originating in certain countries were
consistent with Article I: 1. This was accepted by the Pai
in Indonesia — Autos when it held that the exemption
import duties and sales taxes to those automobiles wh
met certain origin-neutral requirements was inconsist:
with Article I:1. On this analogy imports from Oman
dia, particularly at a price higher than that prevailing
the international market rate, may entail de-facto fav
on account of higher subsidization compared to impor
urea from other sources. This may be MFN violation,
the said measure-(indirect subsidization to full prod
tion of Oman India through imports), may not accord
same treatment immediately and unconditionally to
urea import from all other Members, as required un
Article I:-1 of the GATT 1994. So India will be failini
fulfilling its obligation under Art.1 -1 of GATT 1994, wi
says ‘...any advantage, favour, privilege or immu
granted by any member to any product originating
destined for any other member shall be accorded im
diately and unconditionally to the like product origina
or destined for the territories of all other member sta
However, some may say that most of the urea expor
are adopting dual feed-stock pricing policy to su
cheaper gas to their domestic urea producers and
not the members of the WTO, so no breach of any [
lege flowing to Members under the GATT94. But thi:
gument is not tenable as Saudi Arabia has already jo
the WTO, and Russia as well other erstwhile mer
countries may soon accede to the WTO. Besides, M
bers are obliged to discharge their obligation by virtt
their own WTO membership and not because of otl
Nevertheless, India can negotiate the issue of dua
pricing with these countries at the time of negoti
their accession to the WTO to safeguard the intere
its domestic urea producers.

One vantage point may be that ugea import
Oman to India through government procurement. A
11 of Agreement on Government Procurement (.
(Agreement on Government Procurement, World *
Organization: The legal Texts, The Results 0
Uruguay Round of Multilateral Trade Negotiations,
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des that this Agreement applies to any law, regulation,
rocedure or practice regarding any procurement by en-
jes covered by this Agreement. Since India is not the
gnatory of the Agreement on Government Procurement
\GP), it is not constrained to follow MFN obligation in
overnment procurement. But the protagonist of this
ieory forgets that MFN obligation as stipulated under
rt. | of GATT 94 do not have any such exception.

lational Treatment

The principle of national treatment, Article Ill of GATT

4, is of fundamental importance in succession of MFN
y ensure non-discriminatory treatment to imported prod-
cts after their entry in the importing country. The MFN
eatment puts the products of all trading partners on
qual terms with one another, whereas the principle of
ational Treatment equates those products with the ‘like
roducts’ of the importing country itself. It says that once
nports have passed the national frontier (and in so do-
ig have paid whatever import duty is imposed) they must
e accorded treatment-‘no less favourable than like prod-
cts of national origin in respect of all laws, regulations
nd requirement affecting their sale or offering of sales,
ansportation, distribution, purchase or use (Article lll of
1e GATT 1994). However, the NPP will favour domestic
rea over imported urea, as later will be marketed under
CA allocation, whereas part of indigenous urea will be
old in free market. Thus it will deny national treatment
) urea importers, despite being like domestic urea, in
1anaging their distribution and development of stable
arket network. In addition the NPP and concession
cheme will continue to discriminate consumption of im-
orted urea and DAP over like domestic products by way
f differential subsidies (Subsidy on domestic production
higher than subsidy on imported urea due to low prices

t international market. Subsidy on imported fertilizer is
gual.to amount of differential of landed cost of imported
rea and M.R.P. fixed by the government. On domestic
roduct it is equal to differential of groups average cost
f production and M.R.P. fixed by the government). This
ill be a violation of the national treatment as like prod-
cts are to be treated alike, as held in the Japan Alco-
olic Beverage case. The subsidization of domestic pro-
uction at a differential rate, to ensure reasonable re-
irns to producers, enables them to discount MRP in
epressed market condition to maintain their market share
r liquidate their production. On account of discounts, as
er a rough estimate, the Indian fertilizer industry had
st, on an average, Rs. 6 to 7 billion per year over the
st few years. But urea/DAP importers cannot indulge in
rice war in absence of assured returns as import subsi-
ization is a function of the landed cost and MRP. The
inded cost need not ensure reasonable returns. Thus

differential subsidy hurts the importer in a depressed
market and pre-fixed MRP does not allow them to get
compensated in a buoyant market. Thus the New Pricing
Policy is not consistent with India’s commitment to Paras
4 and 9 of Article Il of the GATT. Nevertheless in the
light of Para 8{a) of Article lll of GATT 94, it may be
argued that urea imports being government purchase,
are out of the purview of national treatment of Article IlI
of GATT 1994. But the Government of India is not the
end user of these purchases and the same are traded in
the open market. So it may not satisfy the conditionality
of the Government procurement as stipulated in Para
8(a) of Article lll of the GATT 1994. Similarly, the Na-
tional Treatment, with the exception of Para 8(b) of Ar-
ticle Ill of GATT 1994, will not be applicable on account
of subsidy being extended to both domestic and imported
fertilizers; whereas this clause protects exclusive subsi-
dization of the domestic industry. Besides, this exception
offers protection only against the violation of the national
treatment and not from the obligations under other provi-
sions of the General Agreement or the Agreement on
SCM.

One may also argue that as per the Art.XVIII:3 of
the GATT 1994, developing countries are permitted to
deviate temporarily from the provisions of the General
Agreement to grant the Government assistance required
to promote the establishment of a particular industry with
a view of raising general standard of living of its people.
But Para 4(a) of the Art. XVIII of the GATT 1994 limits
this right by qualifying that a Member, the economy of
which can only support low standards of living and is in
early stage of development, shall be free to deviate tem-
porarily from the obligations of other articles of this Agree-
ment. And for that, a Member who falls in the category of
4(a), has to take recourse provided in Para 13 by notify-
ing requirement as per Para 14 which meets the objec-
tives of Para 13 of Articles XVIII of the GATT 1994. Since
the Indian economy does not satisfy this conditionality, it
may not be entitled to claim exemption from the MFN
and National Treatment obligation.

Publication and Administration of Trade Regulations

The W.T.O. aims at achieving transparency in Inter-
national trade relations by obligating members to notify
changes in their trade regulations affecting sales, distri-
bution, and transportation etc.; (Article X of the GATT
1994) with the objective of enabling governments and
trade to become acquainted with them. New pricing policy
demonstrates the government's resolve to bring trans-
parency in the fertilizer sector by removing bureaucratic
hurdles. The group-based concession is certainly an im-
provement over the unit-based R.P.S. which has always
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been criticized for being cost plus and favouring ineffi-
ciency (C. H. Hanumantha Rao, 1998). New policy will
give weightage to energy consumption norms, but still
have some frills of RPS due to subjective interpretation
in fixing energy norms, calibrating escalation/de-
escalation in variable costs and modulation of groups in
stage—Il/Ill on account of reduction in capital related
charges. The policy is short of detailing a complete road
map for reforming fertilizer subsidy. It intends to review
the experience of stage | & Il to spell out a future course.
So the transitory nature of the new policy may keep the
industry in lurking doubts and fail to induce fresh invest-
ment in the fertilizer sector. Besides, the new policy may
be criticized for exhibiting derisory lack-lustre approach
in tackling the subsidy issue as per the WTO commit-
ment, while leaving scope for desirable steps to instill
much needed confidence and certainty in fertilizer sec-
tor (U.S. Jha, 2001).

General Elimination of Quantitative Restrictions

Member states are obliged to refrain from imposing
quotas, licenses or other measures, except duties or
taxes, restricting import or export or sale of any product
from or to any other member states (Article XI of the
GATT 1994). Since the New Pricing Policy does not ac-
cord indigenous urea producers a right to export freely, it
is contrary to the obligations of Article X! of the GATT.
However, the producers of the decontrolled fertilizers are
now free to export their product, on observance of some
conditions, without prior approval of the Government of
India. Thus the Indian Fertilizers Policy for controlled fer-
tilizers is inconsistent with the provision of Article Xl of
the GATT 1994.

State Trading Enterprises

The Exim policy (1st April, 1997-31st March, 2002,
Public Notice No.2 (RE-2003) 2002-03 dated 31 March
2003, and 1 April 2003, Ministry of Commerce & Indus-
try, Government of India, New Delhi), was in discharge
of India’s obligation to the W.T.O. principle of free trade
and removal of trade barriers (Article X| of the GATT
1994). Consequently India removed Quantitative Restric-
tion (QR) on imports of urea on government account but
restricted urea import through nominated State Trading
Agencies to protect the domestic industry (Public Notice
No.2 (RE-2003) 2002-03 dated 31 March '03, and 1 April
'03, Ministry of Commerce & Industry, Government of
India).

These agencies are to make purchases or sales,
involving imports or exports, solely in accordance with
commercial considerations, including price, quality, avail-

ability, marketability, transportation and other conditic
of purchase or sales. These enterprises shall act in
non-discriminatory manner and shall afford the ente
prises of other countries adequate opportunity, in accc
dance with customary business practice, to compete f
participation in such purchase or sale (Notification Nc
(RE-2001) 1997-2002 dated 31st March 2001, Ser
No.166 Exim Circular No. 310-210-PO, Subject to Pa
4.8 of Exim Policy, Ministry of Commerce & Indust
Government of India). In this context, the New Prici
Policy (N.P.P.) may draw flak. First, it is not clear whett
imported urea will be marketed freely on commerc
consideration as proclaimed in the Exim Policy or cc
tinue to function under the E.C.A allocation system
violation of Article lll of GATT 1994, requiring memt
countries to give national treatment to imports. Seconc
urea importing state enterprises will remain dependt
on the Government assessment about the need of i
port rather than banking on commercial consideratio

which are deeply entwined with the rate of concess

and marketing area, assigned to state enterprises throt
allocations and movement orders under the EC Act (U

importing State Trading Agency are authorized to m«

and sell urea in a particular state during specific ti

period through movement orders & allocations issuec

the Department of Fertilizer, Government of India).

Thirdly, the import of urea from M/s Oman India F
tilizers Company at a pre-determined rate may be a“
lation of the provision of Article XVII of GATT 1994\
regard to the State Trading Agency, which are to ope!
on commercial considerations. If the arrival of the Or
India product is to be treated as import, it has to be rot
through State Enterprises, which are bound to ope
on commercial consideration. In that case, how will
port urea from Oman India, if the then obtaining price
international market are lower than long-term buy t
prices, as agreed to under the Oman-India agreem
be purchased by State enterprises supposed to ope
on commercial considerations? Similarly, the view
Government imports are in accord with GATT 1994
gations, and that India is not a signatory of Agreer
on Government procurements, is also a moot point.
propagators of this view tend to overlook the fact tha
end users of urea are Indian farmers and not the ¢
ernment of India per-se, which acts only as facilitatc
imports. So, in the light of Article-31 of VCLT, a harn
ous interpretation may not tend to treat urea impor
a commodity for Government consumptign withir
stipulation of Government procurements under Artic
8 (a) of GATT 1994 and keep them away from the s\
of national treatment. Besides, some may say tha
Middle East and erstwhile Russian Block Countriet
not the members of the W.T.O., so imports from C
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dia will not be violative of provisions of State Trading
jency as enshrined in Article XVII of GATT 1994. Those
this view should not ignore the fact that Saudi Arabia
is already become the member of the WTO and all
hercountries are vying to become members of the WTO
run Goyal, Noor Mohd 2001). It is important to note
at members are obliged to ensure conformity of their
s, regulations and administrative procedure by virtue
Para 4 of the Article XVI of the WTO Agreement and
it on the basis of the WTO membership of any country.

Jbsidies

GATT 1994, Article XVI neither defines nor prohibits
ibsidy as such. It only says that if any member grants
maintains subsidy to promote exports or reduce im-
s, it has to notify the effect of such subsidy. And if it
wses or threatens to cause serious prejudices to the
terest of any other Member, it will consult, on request,
th the other Members the possibility of limiting such
ibsidizations. Since a separate Multilateral Agreement
) Subsidy (SCM) has been concluded and in case of
1y conflict with general agreement covered agreement
Il prevail, the subsidy aspect will be examined under
CM (Annex 1A, WTO Agreement).

jreement on Subsidies and Countervailing
easures (SCM)

The Agreement on Subsidies and Countervailing
easures (SCM) is build on the Agreement on Interpre-
tion and Application of Articles VI, XVI and XXIII which
1s negotiated in the Tokyo Round (WTQO analytical in-
x: Subsidies & Countervailing Measures www.wto.org).

For the first time, ‘Subsidy’ was defined as benefit
nferred by the financial contribution of the government
governmental body operating within the territory of the
ember State conferring the benefits (Article 1 of the
jreement on SCM).

This was confirmed by the Appellate Body in the US-
3C case, when it said that “Article 1.1 sets forth the
neral definition of the term ‘subsidy’ which applies ‘for
g purpose of this Agreement'. It also introduces the
incept of a “specific” subsidy for the most part, a sub-
ly available only to an enterprise or industry or group
enterprises or industries within the jurisdiction of the
ithority granting the subsidy (Article 1:2 and Art 2 of
e Agreement on SCM). Only specific subsidies would
! subject to the disciplines set out in the agreement
id will be prohibited if ‘contingent on export performance’

or ‘contingent upon the use of domestic over imported
goods (Article.3:1 of the Agreement on SCM).

All other specific subsidy may be actionable under
Article 5 of SCM if it causes adverse effects to the inter-
ests of other signatories, i.e. injury to domestic industry
of another signatory, nullification or impairment of ben-
efits accruing directly or indirectly to other signatories
under the General Agreement and serious prejudice to
the interests of another member. “Serious prejudice” shall
be presumed to exist for certain subsidies as per Article
6 of the SCM. In such a situation, the burden of proof is
on the subsidizing member to show that the subsidies in
question do not cause serious prejudice to the complain-
ing member. The agreement also recognizes that subsi-
dies may play an important role in the economic devel-
opment programme of developing countries, and in the
transformation of centrally-planned economies to market
economies. Least-developed countries and developing
countries that have less than $1,000 per capita GNP are
thus exempted from disciplines on prohibited export sub-
sidies (ibid, see also Article 27 of SCM Agreement).

Does the New Pricing Scheme for urea and Conces-
sion Scheme for decontrolled fertilizers confer a ‘benefit’
to the Indian Fertilizers Industry to constitute subsidy as
per the provisions of the SCM? To analyze and compre-
hend it better, it will be germane to revisit the concept of
fertilizers demand supply mechanism in India. The In-
dian fertilizer policy aims to ensure reasonable returns
(12%) to fertilizer producers for encouraging fresh invest-
ment in fertilizers sector to increase fertilizer production
and consumption by offering it to Indian farmers at af-
fordable prices. So its anatomy comprises (a) reason-
able return (12% on net worth), (b) affordable price
(MRP), and transportation and distribution cost (Letter
No. 4-20/78-FDO-1 dated 1.1.1979-E.equated Freight,
Department of Agriculture and Cooperation, Government
of India). To achieve this purpose, the differential in MRP
of Rs 4830/- per tonne of urea fixed by the Government
and cost of production (Rs. 9183/ average group price)
is paid by the Fertilizers Coordination Committee (FICC),
Department of the Fertilizers, Government of India, to
the industry along with normative transportation and dis-
tribution cost which always lags behind the actual ex-
penditures incurred by the industry (Ibid).

Before examining which of the component amounts
to financial contribution by the government of India con-
ferring benefit on recipient, it will be relevant to have a
look what WTO jurisprudence says about subsidy as
defined in SCM.
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The Panel in the Canadian Aircraft case noted that
the SCM Agreement Article 1 (Para.9.96) provides that a
“subsidy” exists when there is a “financial contribution”
by a Government or any public body within the territory
of a Member” that confers a “benefit” (Panel Report of
Canada—Measures Affecting the Export of Civilian Air-
craft (WT/DS70/R), WorldTradeLaw.net Dispute Settle-
ment Commentary (DSC) © 2001 WorldTradeLaw.net
LLC, accessed on 24.8.04). Examining the ordinary
meaning of the term “benefit,” the Panel stated that “ben-
efit” refers to an “advantage” to a recipient and not to the
net cost to the grantor. This advantage, the Panel said, is
made in comparison to the position the recipient would
have been in absence of the financial contribution. Ac-
cordingly, a financial contribution confers a “benefit” if it
is provided on terms that are more advantageous than
those that would have been available to the recipient in
the “market” The Panel further observed that the context
provided by the SCM Agreement Article 14, which sets
out guidelines for calculating “the benefit to the recipient
conferred pursuant to paragraph 1 of Article 1,” supports
this interpretation, as these guidelines rely on a com-
mercial benchmark that examines whether the terms are
more advantageous than those available on the com-
mercial market. (paras 9.111-113). On appeal, the Ap-
pellate Body upheld the Panel’s finding.

If in the light of WTO jurisprudence we analyze the
aforesaid components of the Indian Fertilizers Policy, it
is understood that payment of the differential amount of
MRP (Rs. 4830) and cost of production (ranging from
Rs. 5159 to Rs. 14686) in case of urea or higher rate of
concession to domestic DAP manufacturers (Rs. 4215
compared to Rs. 3842 for imported DAP), is a financial
contribution conferring benefit to industry, as it ensures a
reasonable return to industry which otherwise may not
necessarily accrue in the market driven economy. The
fertilizers importers are subsidized on the basis of landed
imported cost, which vacillates with the price fluctuation
depending on international demand-supply scenario,
minus MRP. So they may not necessarily get a reason-
able return on their net worth as is the case with Indian
fertilizers producers. Since there is a financial contribu-
tion by the Government to the domestic industry, the dif-
ferential rate of subsidization amounts ‘benefit’ and pro-
vides the Indian Fertilizers Industry a comparative ad-
vantage. This view is also supported by the DSB Panel
on US-Lead and Bismuth Il when it said “The existence
or non-existence of ‘benefit’ rests on whether the poten-
tial recipient or beneficiary, which ‘logically’ must be a
legal or natural person, or group of persons, has received
a financial contribution’ on terms more favourable than
those available to the potential recipient or beneficiary in
the market...” (WTO analytical index: Subsidies &

Countervailing Measures, Agreement on Subsidies ¢
Countervailing Measures).

Do Indian producers have more favourable terr
At the current ruling prices of urea at international pric
the landed cost of urea is coming to around Rs. 13!
per tonne, which is greater than the domestic cost o
gas based plants (rangjng from Rs. 4963 to Rs. 9674
well most of F.Oil/LSHS-based plants (Rs. 820¢
Rs. 12848). So these producers can very well argue
their return will be far greater than if they were allowe
sell in the open market and thus no benefit is confe
on them. In that case Government assistance may
‘benefit’ those units which have a lower cost of proc
tion compared to delivered cost of imported urea, b
will certainly be a ‘benefit’ to those naphtha-based L
where the cost of production ranges from Rs. 1377
Rs. 16866 per tonne, and which cannot survive in
market but for Government contribution. Such Gov
ment contribution will amount to an advantage anc
treated as subsidy under Art.1 of the SCM.

Some may argue that urea procurement is basit
a Government purchase for ensuring timely availal
to farmers at an affordable price through industry, du
administrative convenience and exigencies, and the
‘benefit' is conferred on the Indian fertilizer industry
even if it is considered as a Government purchase
the sake of discussion, it may amount to financial cc
bution as held by the Appellate Body in the US lur
Case, while examining the scope of Article 1.1 (a) (1
that there is a financial contribution where “a go\
ment provides goods or services other than gener:
frastructure, or purchases goods.” (Paras. 50-53
Appellate Body Report, United States—Final Cou
vailing Duty Determination With Respect To Ce
Softwood Lumber From Canada, (WT/DS257/A
WorldTradeLaw.net Dispute Settlement Commel
(DSC)© 2004 WorldTradeLaw.net LLC).

The benefit to the recipient differs from the cc
the Government, as was the view of the Panel il
Canadian Aircraft case. “The structure of Article s 15
whole confirms our view that Article 1.1(b) is conce
with the ‘benefit’ to the recipient and not with the ‘c:
government'...” (Panel Report of Canada - Measure
fecting the Export of Civilian Aircraft (WT/DS7
WorldTradeLaw.net Dispute Settlement Comme
(DSC) © 2001 WorldTradelLaw.net LLC, accesse
24.8.04). o

For the existence of the subsidy actual trans
the fund from the Government is not necessary
view of the Panel on Brazil — Aircraft case when it
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According to Article 1:1 (a)(i) a subsidy exists if a gov-
srnment practice involves a direct transfer of funds or a
yotential direct transfer of funds and not only when a
jovernment actually effectuates such a transfer or po-
ential transfer...” (WTO analytical index: Subsidies &
>ountervailing Measures, Agreement on Subsidies and
>ountervailing Measures).

Since both NPP and the Concession Scheme do
nvolve a direct transfer of funds from the Government to
he Fertilizers industry, it constitutes a subsidy within the
jefinition of the Art.1:1 of the SCM. But the fixation of
he MRP cannot be termed as financial contribution and
;onsequently does not confer any benefit amounting to
;ubsidy. Similarly, reimbursement of the transportation
:ost on normative basis, despite being a financial contri-
wtion, may not be construed as ‘advantage’ to the re-
ipient because these terms are not more advanta-
ieous than those that would have been available to the
ecipient on the “market,” (Panel Report of Canada -
feasures Affecting the Export of Civilian Aircraft (WT/
)S70/R), WorldTradeLaw.net Dispute Settlement Com-
1entary (DSC) © 2001 WorldTradeLaw.net LLC, ac-
essed on 24.8.04) so there is no benefit within the stipu-
ition of the Art.1:1 of the SCM.

The implication of the subsidy is explained in Art.1:2
‘CM, which says that a subsidy as defined in paragraph
:1 shall be subject to the provisions of Part Il (prohib-
ed) or Part lIl/IV (actionable/non-actionable) if it is spe-
ific in accordance with the Art.2 of the SCM.

Now let us examine whether it is specific in nature
s required by the Art.1:2 of the SCM. Art 2:1 of the
CM explains that in order to determine whether a sub-
dy, as defined in paragraph 1 of Article 1, is specific to
n enterprise or industry or group of enterprises or in-
ustries within the jurisdiction of the granting authority,
llowing principles shall apply:

(a) Where the granting authority, or the legislation
irsuant to which the granting authority operates, ex-
icitly limits access to a subsidy to certain enterprises,
Ich subsidy shall be specific.

(b) Where the granting authority, or the legislation
Irsuant to which the granting authority operates, estab-
:hes.objective criteria or conditions governing the eligi-
lity for, and the amount of, a subsidy, specificity shall
L exist, provided that the eligibility is automatic and
at such criteria and conditions are strictly adhered to.
1€ criteria or conditions must be clearly spelled out in

¥, regulation, or other official document, so as to be
iPable of verification.

————

The objective criteria or conditions, as used herein,
mean criteria or conditions which are neutral, which do
not favour certain enterprises over others, and which are
economic in nature and horizontal in application, such
as number of employees or size of enterprise.

(c) If, notwithstanding any appearance of non-speci-
ficity resulting from the application of the principles laid
down in subparagraphs (a) and (b), there are reasons to
believe that the subsidy may in fact be specific, other
factors may be considered. Such factors are: the use of
a subsidy programme by a limited number of certain
enterprises, predominant use by certain enterprises, the
granting of disproportionately large amounts of subsidy
to certain enterprises, and the manner in which discre-
tion has been exercised by the granting authority in the
decision to grant a subsidy. In applying this subparagraph,
account shall be taken of the extent of diversification of
economic activities within the jurisdiction of the granting
authority, as well as of the length of time during which
the subsidy programme has been in operation.

In this regard, in particular, information on the fre-
quency with which applications for a subsidy are refused
or approved and the reasons for such decisions shall be
considered.

A perusal of the above mentioned Article 2:1 of the
SCM Agreement reveals that Paras (a-c) use the phrase
‘subsidy to certain enterprises’ rather the phrase ‘subsidy
specific to an enterprise or industry or group of
enterprises or industries’ as deployed in the said Article.
This does not mean that the principles, as laid down in
Paras (a-c) of Art.2:1 of the SCM, are not applicable to
‘industry’. But in the light of Art.31 of the VCLT (The Vienna
Convention on Law of Treaties), a harmonious contextual
meaning of the world ‘enterprise’ should also encompass
the phrase ‘industry’. So, taking the broader meaning of
‘enterprise’ used in Para (a) of Art.2:1, it is inferred that
financial assistance of the government of India under NPP
for urea and Concession Scheme for potassic and
phosphoric fertilizers is specific to fertilizers industry within
the meaning of Art.2:1 of the SCM Agreement, as the
same is not available to other industries.

Now it is clear that the Indian Fertilizers Policy does
have a component of specific subsidy. The next question
is whether subsidy, specific to the fertilizer industry, is a
prohibited or actionable? Art.2:3 of the SCM Agreement
explains that any subsidy falling under the provisions of
Article 3 shall be deemed to be specific. Article 3:1 of
the SCM says that except as provided in the Agreement
on agriculture, the subsidies, within the meaning of Ar-
ticle 1, shall be prohibited:
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(a) If itis contingent, in law or in fact, whether solely
or as one of several other, upon export-perfor-
mance, or

(b) Upon use of domestic over imported goods. Such
subsidy shall neither be granted nor maintained
by a Member as per the provision of the Article
3-2 of the SCM Agreement. So the determinant
factor for prohibited is the contingency of the
subsidy either on export performance or use of
domestic goods over imported one.

The ordinary connotation of ‘contingent’is ‘conditional’
or ‘dependent for its existence on something else’. Re-
garding the interpretation of the term “contingent ... in
fact”, the Panel in Australia—Automotive Leather Il es-
tablished a standard of “close connection” between the
grant or maintenance of a subsidy and export perfor-
mance (Appellate Body Report of Canada —Autos. WTO
analytical index: Subsidies & Countervailing Measures,
Agreement on Subsidies and Countervailing Measures.
www.wto.org).

The ‘contingency’ in Article 3:1(b) is not only con-
fined to de-jure (law) as was the view of the Panel in
Canada—Autos but also extend to de-facto situation as
was finally held by the appellate Body. On application of
this meaning of ‘contingent’ it is found that reimburse-
ment of concession amount to domestic producers of
phosphoric fertilizers under Concession Scheme and
payment of differential cost of production and MRP to
urea manufacturers under NPP is contingent upon sale
of fertilizers to domestic farmers. The sale of fertilizers to
domestic farmers is the eligibility conditions for payment
of subsidy. Thus payment of subsidy has ‘close connec-
tion’ with the sale of fertilizers to domestic users and so
is contingent on use of domestic goods over imported.
However, it can be argued that the phrase ‘domestic use
over imported goods’ in Article 3:1 (b) of the SCM mean
subsidy is contingent on use of domestic input for the
production of the goods. So to fall within the purview of
prohibited subsidy, as being contingent on use of do-
mestic goods over imported one, it has to be adminis-
tered on an input basis and not output basis. Since In-
dian Fertilizers Subsidy is an output-based subsidy and
not input-based as stipulated within the meaning of Ar-
ticle 3:1 (b) of the SCM, it cannot be categorized as pro-
hibited subsidy. But this will be a narrow view of ‘contin-
gent on use of domestic over imported one’. The essence
of the subsidy is to confer advantage to domestic indus-
try to protect it from outside competition and this causes
market distortion by limiting market access to competi-
tive ‘like products’. And in this sense it covers the output
subsidy also if its disbursement is contingent upon do-

mestic use. In this context it would be essential to
to the Panel, in Indonesia—Autos case, which was
upon to decide whether the Indonesian subsidies ct
gent upon the use of domestic over imported goods
specific: The panel observed, “As with any analysi
der the SCM Agreement, the first issue to be resoh
whether the measures in question are subsidies
the meaning of Article 1 that are specific to an ente
or industry or group of enterprises or industries
the meaning of Article 2." We have seen that subs
available only to fertilizers producers and so it is sf
within the meaning of Article 2 of the SCM. Howeve
said that fertilizer subsidy is to the farmers and not
industry and being (input-subsidy) a non-produc’
port within the de minimis of 10% of Agriculture ve
case of developing country is permitted within Artic
(b) of the Agreement on Agriculture. But as disc
earlier, domestic producers, assured of reasonat
turn, are better placed compared to importers to dis
the MRP, which induces Indian farmers to have |
ence for the domestically produced fertilizers ov
imported fertilizers. Thus de-facto implication
present subsidy regime is to encourage consump
the domestically produced fertilizers over importe
Since Article 3.1 (b) of the SCM Agreement cover
de-jure and de-facto situations, as held in the C
Auto case, the Indian Fertilizers Subsidy falls witl
category of a prohibited one and so it should
maintained as per Article 3:2 of the SCM.

Nevertheless, still it can be argued that :
Article 27:3 of the SCM, developing countries &
titled to Special and Differential (S&D) treatment a
the prohibition of Article 3 does not apply to therr
certain time-periods from the date of entry into f
the WTO Agreement. For a period of five years {
tion of Article 3.1 (b) shall not apply to Developing
try Members. As a consequence, subsidies con
upon export performance and upon the use of dc
over imported goods are, when granted by qualify
veloping country Members, merely actionable rath
prohibited subsidies. Since India is a developing «
and falls in the category of the qualifying list of co
it can legitimately grant subsidy till it is proved t
prejudicial to the interest of other Members as it ir
their exports to India. But advocates of this view
call that the aforesaid exception was meant for &
period of five years and that the periqd has alre
pired. So this argument may not hold*ytod.

Agreement on Agriculture

Another defence may be that the fertilizers

398

Dynamics of New Fertilizer Policy una




is basically an agro-input subsidy, which is administered
through Industry. Article 3 of the Agreement on SCM is
subject to Agreement on Agriculture (AA) (Agreement
on Agriculture, World Trade Organisation: The legal Texts,
The Results of the Uruguay Round of Multilateral Trade
Negotiations), which permits conditional export subsidy
and domestic supports (product specific and non-prod-
uct specific) to the extent of 10% of agriculture value in
case of a developing country like India. So, fertilizer sub-
sidy, being input support, cannot be termed as a prohib-
ited one. Since export subsidy is not our immediate con-
cern, the discussion will be confined to domestic support
only. Reference to relevant provisions of the Agreement
on Agriculture will be of immense help in comprehending
the issue of domestic support as enshrined in Agree-
ment on Agriculture. Article 3 of the Agreement on Agri-
culture says that subject to Article 6 of this agreement, a
Member shall not support to domestic producers in ac-
cess of the commitment level specified in section | of
Part IV of its schedule. Article 6:2 of the AA permits,
interalia, input subsidy to low-income and resource-poor
farmers. Article 6:4 (b) limits the Aggregate Measure of
Supports (AMS) to 10% of annual agriculture value in
case of a developing country. But perusal of Article 13
and 13(b) (i) of the AA reveals that during the implemen-
tation period, notwithstanding the provisions of the GATT
1994 and the SCM Agreement, domestic support mea-
sures that fully conform to the provisions of Art 6 of this
agreement shall be exempted from the countervailing
action under Article VI of the GATT 1994 and part V of
the SCM Agreement. As per Article 1 (f) of the AA, the
implementation period in the context of Article 13 means
9 years commencing from 1 January, 1995, which ex-
pired on 1st January 2004. It means that all subsidies
are now subject to the SCM Agreement, (Article 31 of
SCM Agreement says that provision of paragraph 1 of
Art.6 and the provision of art.8 & 9 shall apply for the
period of five years, beginning with the date of entry of
WTO Agreement, i.e. 1 January 1995), categorizes sub-
sidies either prohibited or actionable. So the defence of
fertilizers subsidy, being agro-input, within permissible de
minimis limits of 10% of agriculture value, may not be
available. Similarly, even if it is treated as actionable un-
der Article 5 of SCM, being specific in nature, the ex-
emption from action permitted under Para (c) of Article 5
to subsidies related to agriculture products falling under
Article. 13 of the AA will not be available due to expiry of
the so-called peace clause or ‘due restraint’ as mentioned
above. Now a fertilizers subsidy will be actionable under
Article 5, read with Article 6.3 (a) of SCM for having ef-
fect of impeding the imports of a like product. However,
criticism has to be evaluated in perspective of determi-
nation of urea prices by the forces of demand-supply

e

operating at the international market, which remains vul-
nerable to maneuverings of low-cost gas-based plants
due to differential feed stock-pricing policy of these
countries.

Agreement on Trade-Related Investment Measures
(TRIM)

This agreement is basically a clarification of applica-
bility of the principle of National Treatment & Quantitative
Restrictions, enumerated in Article Ill & XI of the GATT
1994, to trade aspect of the investment in goods produc-
tion. The agreement recognizes that certain investment
measures restrict and distort trade. It provides that no
contracting party shall apply any TRIM (Article 2:1) in-
consistent with Articles Ill (national treatment) and XI
(prohibition of quantitative restrictions) of the GATT 1994.
For the purpose a list of such trade distorting measures,
inconsistent with TRIMs, has been appended to the said
Agreement. The agreement requires mandatory notifica-
tion of all non-conforming TRIMs and their elimination
within two years for developed countries, within five years
for developing countries and within seven years for least-
developed countries (Art.5:2 of the TRIM).

To examine the consistency of the Indian Fertilizers
Policy with TRIM, it would be appropriate to reproduce
the relevant rule of the TRIM. The Para 2 and sub-para
(c) of the Annex-(lllustrative List) of the TRIM says that
trade related investment measures shall be inconsistent
with Article XI of GATT 1994, if they are mandatory or
enforceable and which restrict the exportation or sale for
export by an enterprise of products either in terms of
value or volume. The NPP does not permit free exporta-
tion of urea (within 100% production) from India and so
inconsistent with the TRIM obligations. The New Produc-
tion Policy for the urea requires Government clearance
for installation of the plant if a manufacturer wants to
avail the benefit of the subsidy offered by the Govern-
ment. Since no urea producer can survive without Gov-
ernment support it has to take clearance from the Gov-
ernment and as such cannot have the freedom of free
import and export. This is not TRIM consistent.

Conclusion

In the background of the aforesaid discussion, the
conclusion is that the Indian Fertilizers Policy is not WTO
consistent. The new fertilizer policy for Urea and Con-
cession Scheme for potassic and phosphatic fertilizers
are inconsistent with the provisions of the GATT 1994,
SCM and TRIM. If the Government of India decides to
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bring its policy in conformity with its WTO commitment, it
has to either remove the subsidy altogether or target it in
consonance with the provisions of Agreement on Agri-
culture, which is currently being negotiated under the
Doha Round of negotiations.
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Greenhouse for Higher Productivity

J C Paul & J N Mishra

Greenhouse cultivation is a controlled environment culti-
vation, which has been evolved to create favourable mi-
croclimate in which crop production can be made pos-
sible all throughout the year or part of the year as re-
quired. Greenhouse crop production is considered an
enterprising ‘approach with assured input-output rela-
tionship, higher rural employment and check on migra-
tion from rural to urban areas. In India, where there are
large numbers of small and marginal land holdings, this
technology can give higher return with dignified self-
employment opportunities for educated rural youth.

J C Paul and J N Mishra are Associate Professor and Assistant
Professor respectively, College of Agricultural Engineering and
Technology, Orissa University of Agriculture & Technology,
Bhubaneswar.

Agriculture is as old as human civilization. Centur
ago the population was less and Mother Nature produc
enough. Therefore, man only needed to gather food &
eat it. As the population grew and food preferences
veloped, the practice of crop cultivation began which
volved seeds, tillage, harvesting and storage of cro
Appropriate tools were developed and the relevant pr.
tices for irrigation, weeding and plant protection w:
developed.

It did not take long to realize that food for hume
needed to include a variety of natural products to m
body requirements for health and survival. Early hun
settlements were confined to those regions where ye
round food availability, either from nature or from culti
tion, was ensured. When man moved to harsher climai
the food habits and cultivation practices became m«
fied. Development of greenhouse technology is an
ample of mankind’s efforts to ensure survival under n:
ral adversities.

Greenhouses are frames of inflated structured ¢
ered with a transparent material in which crops are grc
under controlled environment conditions. These are l2
enough to allow a person to work within the structur
order to carry out cultural and operational activit
Greenhouse generally includes the following items:

(i) Structure
(i) Covering material
(i) Ventilation and cooling system
(iv) Shading system, i.e. screens
(v) Fan and air circulation
(vi) Artificial lighting
(vii) Controlled system for irrigation,;-}eﬁigation

microclimate.

After the advent of the green revolution, more
phasis was laid on the quality of products along with
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quantity of production, to meet the ever-growing food
requirements. Both these demands can be met when the
environment for the plant growth is suitably controlled.
The need to protect the crops against unfavourable envi-
ronmental conditions led to the development of protected
agriculture.

Greenhouse is the most practical method of achiev-
ing the objectives of protected agriculture, where the
natural environment is modified by using sound engineer-
ing principles to achieve optimum plant growth and yields.

Greenhouse technology has been in use for crop
production in more than 50 countries all over the world.
Japan, with about 42,000 ha under plastic and glass cover
greenhouse, tops the list in the world. China is believed
to have adopted the plastic greenhouse concept to a great
extent to feed the huge population. The occurrence of
small and marginal land holdings with a shorter growing
season in Holland and Japan have been the reason be-
hind adopting greenhouses for intensive crop production,
whereas water conservation is one of the reasons for
greenhouse crop production in Israel and Middle East-
ern countries.

India now has about 900 ha of land under green-
house cultivation. Ladakh region of Jammu and Kashmir
has the maximum number of units (more than 14,000).
The greenhouse revolution in Ladakh has permitted round
the year availability of fresh vegetables, where the nor-
mal growing season is limited to only four months. Major
users of greenhouses in the country are the states of
Maharashtra, Karnataka, Jammu and Kashmir, Tamil
Nadu and Sikkim (Table 1). There is still a large, untapped
potential for greenhouse adoption in the country.

Perspective

Greenhouse technology is a proposition in control-
ling plant microclimate. The objective may be to either
produce crops where the production is normally not pos-
sible outdoors, or to enhance the productivity by micro-
climate manipulation. There are many specific situations
where open field agriculture becomes limiting and pro-
tected cultivation practices of greenhouses becomes use-
ful. The following list details some of the areas of poten-
tial greenhouse applications:

i. Food production in the regions of inclement agro
climatic conditions, i.e. very hot, very cold, heavy
rainfall, etc.

ii. - Intensive production of ‘medicinal and aromatic
plants.

ii. Production of high quality flowers for export and
elite domestic markets.

iv. Off-season production of vegetables.
v. High-grade seed production of high purity.

vi. Efficient and high quality nursery production
through seeds and vegetative means.

vii. Bio-safe testing of transgenic and hardening of
bioengineered plant material.

vii. Year-round cultivation of certain horticultural
crops to meet local and export demand.

Table 1: Area covered under greenhouse in India

States Area States Area
covered covered

(ha) (ha)
Jammu & Kashmir 321 Tamil Nadu 50
Himachal Pradesh 8 Karnataka 260
Uttaranchal 8 Nagaland 5
Haryana 10 Sikkim 32
Punjab 5 Meghalaya 5
Rajasthan 3 Assam 2
Delhi 5 Manipur 3
Uttar Pradesh 3 Tripura 2
Maharashtra 150 Arunachal Pradesh 5
Gujarat 4 West Bengal 5
Andhra Pradesh 8

Advantages of Greenhouse

i. The entrapped thermal radiation in the green-
house increases the temperature and energy
availability, thereby increasing the photosynthetic
efficiency of the plants grown.

i. The carbon dioxide level increases by 6 to 7 times
and photosynthetic activity by 3 to 4 times.

ii. The transpiration from plants and evaporation
from the soil are trapped, by which the relative
humidity inside the chamber increases, followed
by substantial decrease in the evapotranspira-
tion. Hence the water uptake of plants goes down,
causing ultimate reduction in intake to the tune
of 40-50%.

iv.  Increased temperature and relative humidity re-
sults in higher germination rates.

v. The microclimatic condition thus created reduces
the disease incidence in the crop grown.
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Classification of Greenhbuse

Classification According to Cost/Technology

i. Low cost/low tech greenhouse: This type of green-
house is a simple framed structure made of locally avail-
able materials like bamboo, timber, etc., with ultraviolet
stabilized film used as cladding material. It has no spe-
cific control device for regulating environmental param-
eters inside. It has got a simple technique of opening
and closing the side wall for regulating temperature and
humidity. This type of greenhause is useful for high rain-
fall as well as for cooler regions. Such structures in high
rainfall areas are called rain shelters and are useful for
vegetable cultivation.

ii. Medium cost/Medium tech greenhouse: This type
of greenhouse is operated manually or by semi-automnatic
control devices, leading to minimum investment. The
framed structures are made of Gl pipes. The structures
are connected through the nut and bolt system and are
fixed to the ground, so that it does not get disturbed by
the force of wind. Evaporative cooling pads and the mist-
ing arrangements help in maintaining favourable humid-
ity inside the greenhouse. These types of greenhouses
are suitable for dry and composite climates.

ii. High cost/High tech greenhouse: This type of
greenhouse is very useful with regard to overcoming the
difficulties found in the medium cost greenhouse. In this
case, there is a control system consisting of a sensor, a
computer, an operator and signal receiver. All the control
systems are aimed at satisfying the conditions provided
by the sensor. It helps in sensing and measuring the
variable parameters and compares the instruments
against the standard values. The whole system is con-
trolled with the help of a microprocessor.

The technology involved in both high cost as well as
medium cost greenhouses are more or less similar, ex-
cept that in the former, there is an automatic control sys-
tem. This type of greenhouse is suitable for any climatic
condition. The crops coming under the domain of flori-
culture are usually sensitive to temperature and humidity
and hence high-tech greenhouses are more suitable for
such types of crops. Apart from the above advantages of
the high cost greenhouse, there are also certain disad-
vantages. For instance, it demands high initial cost, needs
skilled and experienced operators and higher cost for
maintenance, care and operation.

Classification According to Structure

i. Quonset
ii. Gothic

iii. Post rafter
iv. A-frame
v. Rigid frame

vi. Post-truss

Classification According to Cladding Materials Used

i. Glasshouse
i. Polycarbonate house
i. Polyvinyl chloride house
iv. Acrylic house
v. Low density poly-ethylene (LDPE) house

Construction of a Greenhouse

Site Selection

A good site can make all the difference in the fi
tional and environmental operations of a greenhouse
ground slope for drainage is an important factor, adeq
provision should be made to direct surface water a
from the greenhouse. A greenhouse needs a dept
able source of good quality water and electrical ene
especially in medium and high-cost greenhouses, wi
gadgets are used to control the environmental fac
Also the greenhouses should be located away from b
ings and trees to avoid obstruction of sunlight.

Orientation

There are two criteria for greenhouse orientation.
is that the light entering the greenhouse should be
equate and uniform for crop growth, whereas anoth
that prevailing wind should not adversely affect eithe
structure or the operation. Orientation of greenhol
may be in any direction when they are in a single s
but multispan greenhouse should be oriented in the N
South direction only to avoid shading of certain por
of the greenhouse by the structural members.

Size

Most of the people prefer to start with a small ty|
greenhouse. The other factors which determine the
of the proposed greenhouse are availabiljty of funds
water, crops to be grown, marketing faefiity and la
requirement. A greenhouse of 100 m2 area may b
economical unit for propagation and production of
ing materials, whereas a greenhouse of 300-500 m?
would be desirable for growing commercial flowers
vegetable for the nearby cities.
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Greenhouse Crops

The choice of crops grown in the greenhouse is
mainly made on the basis of physical size of the struc-
ture and economic feasibility of a particular type of crop.
As a result, high value horticultural crops have been more
popular in greenhouse cultivation. Raising of seedlings
and plant propagation material are another important
commercial aspects of greenhouse technology. Yield of
crops planted in greenhouse are several times more than
those obtained from traditional cultivation. Yield of some
commonly grown crops under greenhouse and open field
condition in India are presented in Table 2.

Due to environment control any type of crop can be
grown at any time of the year. Some types of crops could
be grown repeatedly if the demand persists. Besides, it
is also possible and practicable to utilize greenhouse fa-
cility for vertical space by adopting tier system. Thus,
capacity utilization becomes more than 100 per cent. Off-
season crops can be grown in the greenhouse, which
can fetch good market price in the market, as there is a
heavy demand for these vegetables.

The seedlings can be raised under low cost green-
house on rain shelters and transplanting could be ad-
vanced to have a better crop stand in the field before the
peak monsoon (Table 3). The crop can also be harvested
early to fetch a better market price. During monsoon,
flood occurs frequently in some parts of the country and
wash away crops, particularly paddy crops. Paddy seed-
lings can be successfully grown and made available in

Table 3: Raising of vegetable seedlings

15 days (Table 4). It not only supplies the seedlings in
time, but also saves time, makes the first crop sure and
increases the possibility of double cropping in the same
field.

Table 2: Yield of important vegetables and flowers under green-
house and open field conditions in India

Yield (tha)

Greenhouse Open field
Vegetables
Tomato 150 50
Capsicum a5 10
Cucumber 180 8
Summer squash 35 25
Cabbage 50 45
Cauliflower 48 30
Brocoli 15 7
Brinjal 27 20
Chinesh cabbage 42 30
Okra 72 1.2
Green corriander 275 210
French bean 22 18
Green onion 102 85
Flowers
Rose 15-20 1.2
Chryasanthemum 25-40 2.8
Carnation 20-25 7.5

Crop Date of Date of germination Percentage of germination No. of days taken for
sowing transplantation
Open field Greenhouse Open field Greenhouse Open field Greenhouse
Brinjal 7, July 13, July 11, July 64 75 22 18
Chilli 9, July 15, July 12, July 70 87 23 19
Table 4: Raising of rice seedlings under low cost greenhouse
Particulars Days after sowing
10 15 20
Height Weight Height Weight Height Weight
(cm) (gm) (cm) (gm) (cm) (gm)
Low-cost greenhouse 17.5 0.22 29.5 0.26 416 0.45
Open field 10.4 0.11 13.7 0.12 17.4 0.12
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Land Use Efficiency

Land use efficiency is maximized in a hi-tech green-
house except for the periods when greenhouse opera-
tion becomes prohibitively costly. Greenhouses are used
year round for cultivation of either a given crop type or a
variety of crops. Dutch and French growers have been
reported to grow 7 to 8 crops of lettuce in a year. Itis
evident from table 2 that crop cultivation in greenhouse
makes unit area of land yields more. Greenhouses per-
mit very high input-use efficiencies. As a result, crop
productivities are several times of those obtained in open
field agriculture. The net financial returns per unit area
are also 10 to 100 times higher in comparison to open
field agriculture.

Cost of Greenhouse

A greenhouse requires a certain initial investment to
construct and equip it. Greenhouse operation costs in-
clude expenditure on environment control and agricul-
tural inputs. The labour requirement is higher in case of
greenhouse cultivation per unit of cultivated area than
the traditional cultivation. As a result the cost of produc-
tion per unit area is higher as compared to traditional
cultivation. Depending upon the local climatic conditions
and choice of the crops, the initial investment could range
from Rs 200-500 per square meter of floor area for steel
frame polyhouse (Table 5). The return begins to come
just after a period of 2 to 3 months. At the current bank
interest rates, the payback period on the initial invest-
ment is nearly five years. The Government is also giving
subsidy for constructing different types of greenhouse.

Table 5: Cost and subsidy in various types of greenhouses

Type of Cost/sq.m Subsidy Ceiling area Ceiling
greenhouse (Rs) (%) (m?) amount
(Rs)
Low cost 125 50 500 31250
Medium cost 500 40 500 100000
High cost 2000 10 500 100000

Greenhouse for Higher Productivity

From the above it can be concluded that the yield of
crops planted in greenhouse are several times more than
those obtained from traditional cultivation. Since green-
house technology permits more intensive cropping
activities as compared to open field agriculture under
inclement climatic conditions, it should lead to enhanced
local employment and thereby a reduction in migration
towards cities. Promotion of greenhouse crop cultivation

should also reduce transportation of horticultural proc
leading to reduction in vehicular pollution and post-han
losses. Greenhouse employs relatively higher technol
for crop cultivation with reduced drudgery. This forn
cultivation should therefore attract the educated yo
providing a decent living with sufficient earnings.
participation of educated youth should further impt
greenhouse cultivation practices in particular
agriculture in general.

Strategies for Greenhouse Development

The greenhouse technology has taken off in i
parts of the country. The present annual growth rat
greenhouse area in the country is 30%. Many entre
neurs have already adopted greenhouse technology
are further in the process of expanding the area ui
greenhouse. Many are in the process of adopting
technology. However, awareness of greenhouse arr
common farmers is still very low. Farmers need tc
made aware and educated on greenhouse. There is
need for faster promotion of concept, for undertaking t
ing of entrepreneurs and strong research efforts t«
duce the cost and make these adaptable to different
climatic situations. Easy access to information, infras
ture and marketing will result in large-scale utilizatic
this technology.

Conclusion

Land and water resources for agriculture are sh
ing as the human population and industrial activitiet
expanding. More efficient methods of food productiol
called for. Greenhouse technology permits optimal
zation of resources and therefore maximizes the effici
of food production. As the challenge for more and t
eco-friendly, agricultural production continues, gt
house technology promises to expand the croppin:
enues not only horizontally but also vertically. Inl
about 75 m-ha of land are various types of wastelar
a small portion of this area is put under greenhouse
tivation, it can feed to some extent the ever incre:
population besides giving employment to some
people.

In the country where there are large numbers of
and marginal land holdings, this technology can only
higher returns with dignified self-employment oppo
ties for educated rural youth. It is also conceivable
people living under inhospitable conditions would
food for themselves using greenhouse techriology
ther long-term extraterrestrial voyages would e
greenhouse technology, in its more refined form, 1
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in-situ food production rather than taking large supplies
from the earth stations. In the events of land surface being
a constraint for expansion of cropping activities, harness-
ing of ocean floors for food production using greenhouse
technology should become-feasible.

The overall production projection worked out for vari-
ous horticultural produce is to the tune of 300 million
tones, which is targeted to be achieved through the imple-
mentation of the National Horticultural Mission by the end
of 2011-12. This calls for hi-tech interventions in horticul-
ture in which greenhouse technology is a component, to
improve production, productivity and reduce cost of cul-
tivation of horticultural crops. Constraints, particularly
during the initial phase of development are common for
any industry and this industry has been no exception.
The constraints in adoption of greenhouses are high in-
vestments and non-availability of cost-effective technol-
ogy for many crops. The package of practices for green-
house cultivation is yet to be standardized. There is need
to take up studies for perfecting the agro-techniques for
inside the greenhouse.
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Economic Analysis of Milk Production in

Tamil Nadu
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This paper presents a study to estimate the costs and
returns of milk production for different types of milch
animals in Trichy and Erode districts of Tamil Nadu. The
study aims at working out the cost and returns from milk
of different species of dairy animals and examines the
input-output relationship in milk production.

V Saravanakumar is Assistant Professor, Directorate of Agri-busi-
ness Development, TNAU, Coimbatore, Tamil Nadu; and D K Jain
is Principal Scientist, Dairy Economics, Statistics & Management
Division, National Dairy Research Institute, Karnal, Haryana.

Cattle rearing in India is as ancient as the
civilization and symbolises a long tradition of ke
milch animals as part of the farm household. At pr
the livestock sector is emerging as an engine of ¢
as well as economic symbiosis of the agricultural
in India. The importance of livestock in India’s ect
can be gauged from the fact that 90 million farmin
lies, cultivating an area of 140 million hectares, r
million milch animals (Dastagiri, 2004).

Livestock production is an important source
come and employment in the rural sector. The
employs eight per cent of the country’s labour for
cluding small and marginal farmers, women arn
less agricultural workers. It acts as a supplementz
complementary enterprise. Livestock is also im|
as a part of agriculture diversification and incol
hancement and is crucial for nutritional security.

Livestock plays a vital role in the economic d
ment. In India, 27 per cent to the GDP from agr
and the allied sector was contributed by this sectc
nomic Survey, 2005-06). Milk production alone i
more than 30 million small producers, each raisi
or two cows or buffaloes. With 97.1 million tons
output, India is sustaining the status of a global le
milk production (Economic Survey, 2005-06). It a
for more than 65 per cent of the total value of li
output. The prosperity of India as a nation undc
depends on the advancement and success ach
the agriculture sector, of which dairying constit
important component.

In any business enterprise, profit.is the moti
entrepreneur. He tries to optimize hig*profit using
resources. Thus, the success of any enterprise i
on the extent of its profitability and milk producti
exception. Animal husbandry and dairying is al
tant component of the farming system. Adoption
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farming on commercial lines is, therefore, influenced by
its relative profitability with that of crop cultivation. At
present, farmers feel a great need for diversification of
farming enterprises to achieve greater profits. The infor-
mation on costs and returns from milk production is im-
portant for policy makers to ensure that producers get a
remunerative price for their milk and also that consum-
ers get milk and milk products at a reasonable price.
Due to wide variation in resource endowments, the cost
and returns from milk production vary to a great extent
across states in India. Therefore, it becomes imperative
to conduct studies on economics of milk production
across different states in India. Several studies have been
carried out in various states on economics of milk pro-
duction.

With this view, an effort was made to estimate the
costs and returns of milk production for different types of
milch animals in Trichy and Erode districts of Tamil Nadu.

Methodology

Sampling Technique

In order to achieve the objectives of the present study,
a multi-stage stratified random sampling technique was
adopted to select the sample households. Considering
the variations in agro-climatic features, cropping pattern,
dairy and other livestock enterprises, socio-economic
characteristics and milk production, the Erode and Trichy
districts of Tamil Nadu were purposively selected for the
study. Two blocks were selected randomly from each of
the two districts. In order to select the sample house-
holds, a complete enumeration of all the households in
the selected villages was carried out. Two herd size cat-
egories, namely, small (£ 2 milch animals) and large (> 2
milch animals) were formed on the basis of the number
‘of milch animals by employing the cumulative square root
frequency method of stratification. A sample of 20 house-
holds from each village were randomly selected on the
basis of probability proportional to the number of the
households in each category subject to a minimum of
five households from each category.

Data Collection

The data for the investigation consisted of both pri-
mary and secondary data. Secondary data regarding
agro-climatic features, cropping pattern, bovine popula-
tion and infrastructural facilities for dairy enterprises were
collected from various published sources. The primary
data were collected for two seasons, namely, flush (Au-
gust to February) and lean (March to July) for the year
2002-03 through a well structured, pre-tested proforma

—

by the personal interview method. The primary data per-
taining to milk production, and quantity and price of feed
and fodder fed to individual animals, labour utilization
pattern, miscellaneous expenses, quantity of milk pro-
duced and price realized were collected.

Economic Analysis

In order to draw a comparative™picture of the eco-
nomic aspects of milk production for different species of
milch animals based on per day milk production, cost
and returns were worked out for various herd size cat-
egories for flush and lean seasons respectively. The total
cost was divided into two major groups, viz., fixed and
variable costs. Fixed costs included depreciation and in-
terest on cattle shed and stores, dairy equipment and
milch animals. Variable costs included expenditure on
green fodder, dry fodder, concentrates, human labour,
veterinary and miscellaneous items.

Production Function Analysis

To ascertain the input-output relationship in milk pro-
duction, the multiple regression analysis was employed.
In the present study, the Cobb-Douglas functional form
was estimated.

Model Specification and Description:

6
LogYy=a+ ZBiI log Xy + Uikt (1)
i=1
Where,
i = Independent input variables used in the model
{1,2,.,6),

k = Number of dairy farms in the study area (1, 2,
..., 135 for crossbred cows; 1, 2, ..., 59 for buf-
faloes),

| = Number of milch animal species used in the study
(1, 2) namely crossbred cow and buffalo,
The description of various variables in the equation
1 is given as under:

Y = Total milk produced on k™ farm per 1" milch ani-
mal species per annum (litres),

X.., = Total value of green fodder used on k™" farm per
I milch animal species per annum (Rs.),

X, = Total value of dry fodder used on k™ farm per I"
milch animal species per annum (Rs.),

X, = Total value of concentrate feed used on k™ farm
per I" milch animal species per annum (Rs.),
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Table 1: Cost of maintenance and milk production and income measures for crossbred cows across different herd size categories for diffe

seasons. (Rs./day/milch animal)

Sl. No. Particulars Flush Season Lean Season
LS SS Overall LS SS Overall
. Total Fixed Cost 6.63 4.99 5.85 6.63 499 5.85
(10.29) (9.39) (9.87) (15.61) (13.06) (14.45)
Il. Variable Costs:
1. Green fodder cost 11.98 9.50 10.86 541 5.20 5.32
(18.60) (17.87) (18.31) (12.74) (13.61) (13.14)
2. Dry fodder cost 7.06 5.87 6.53 7.54 7.35 7.47
(10.96) (11.04) (11.01) (17.75) (19.24) (18.45)
3. Concentrate cost 25.70 21.76 23.92 16.65 14.58 15.66
(39.89) (40.93) (40.34) (39.19) (38.16) (38.69)
Total feed cost 4474 37.13 41.31 29.60 27.13 28.45
(69.45) (69.85) (69.66) (69.68) (71.00) (70.29)
4. Total labour cost 10.86 9.19 10.11 5.23 5.10 517
(16.86) (17.29) (17.05) (12.31) (13.35) (12.77)
5. Veterinary and 2.19 1.85 2.03 1.02 0.99 1.01
Miscellaneous cost (3.40) (3.48) (3.42) (2.40) (2.59) (2.50)
6. Total Variable Cost 57.79 48.17 53.45 35.85 3222 34.66
(89.71) (90.61) (90.61) (84.39) (86.94) (85.55)
7. Gross cost (Cost C) 64.42 53.16 59.30 42.48 38.21 40.48
(100.00) (100.00) (100.00) (100.00) (100.00) (100.00)
8. Value of dung 1.59 1.48 1.46 1.52 1.28 1.46
9. Net cost 62.83 51.68 57.84 40.96 36.93 39.02
10. Milk production (litres/day) 7.99 7.21 7.62 5.01 4.68 4.86
11. Per litre cost of 7.86 - 7.59 8.18 7.89 8.03
milk production
1Il. Measures of Income
12. Gross income 67.92 61.07 64.62 43.33 40.58 42.09
13. Netincome = 12-7 3.50 7.91 5.32 0.85 2.37 1.61

(Figures in parenthesis indicate the percentages to gross cost or cost C).

X,, = Total wages paid by k" farm per [ milch animal
species per annum (Rs.),

X, = Total veterinary cost and services, and miscella-
neous cost incurred on k™ farm per " milch spe-
cies per annum (Rs.),

X,, = Total value of interest and depreciation on k™ farm
per I milch species per annum (Rs.), and

B, = Parameters of regression coefficients of the i
variable for the I species.

u. = Random error term assumed to follow normal
distribution with Zero mean and Constant Vari-
ance.

Results and Discussion

The income flowing from the dairy enterprise is well
spread over the entire year. There is a desirability as well

as scope for developing dairy enterprise, both as a
cialized or a supplementary enterprise. Individual ho
holds in rural areas most often do maintain different t
of milch animals for milk production. With this view
effort was made to estimate the costs and returr
milk production for different types of milch animals
the same are presented in this section.

Crossbred Cows

Table 1 gives the cost of maintenance and
production for crossbred cows for different seasor
perusal of the table reveals that the gross mainten
cost per milch animal per day was 8bServed t
Rs.64.42, Rs.53.16 and Rs.59.30, respectively, for I
small and overall herd size categories in the flush sez
The total fixed cost was Rs.6.63, Rs.4.99 and Rs.
respectively, for the corresponding categories
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able 2: Cost of maintenance and milk production and income measures for buffaloes across different herd size categories for different

seasons.

(Rs./day/milch animal)

Sl.No. Particulars Flush Season Lean Season
LS S8 Overall LS SS Overall
.  Total Fixed Cost 4.99 4.28 4.71 4.99 4.28 471
(11.00) (12.63) (11.73) (19.97) (19.89) (20.07)
Il. Variable Costs
1. Green fodder cost 8.02 5.39 6.78 3.38 3.07 3.25
(17.67) (15.90) (16.88) (13.53) (14.27) (13.85)
2. [Cry fodder cost 5.42 4.58 5.1 6.48 6.22 6.37
(11.94) (13.51) (12.72) (25.93) (28.90) (27.14)
3. Concentrate cost 18.59 13.13 16.04 5.83 4.98 5.46
(40.97) (38.74) (39.93) (23.33) (23.14) (23.26)
Total feed cost 32.03 23.10 27.93 15.69 14.27 15.08
(70.58) (68.16) (69.53) (62.79) (66.31) (64.25)
4. Total labour cost 6.48 579 6.21 3.53 2.23 292
(14.28) (17.08) (15.46) (14.13) (10.36) (12.44)
5. Veterinary and 1.88 0.72 1.32 0.78 074 0.76
Miscellaneous cost (4.14) (2.12) (3.29) (3.12) (3.44) (3.24)
6. Total Variable Cost 40.39 29.61 35.46 20.00 17.24 18.76
(89.00) (87.37) (88.27) (80.03) (80.11) (79.93)
7. Gross cost (Cost C) 45.38 33.89 40.17 24.99 21.52 23.47
(100.00) (100.00) (100.00) (100.00) (100.00) (100.00)
Value of dung 1.82 1.29 1.61 1.76 1.28 1.58
. Net cost 43.56 32.60 38.56 23.23 20.24 21.89
10.  Milk production (litres/day) 433 3.45 397 2.10 1.98 2.05
11.  Per litre cost of 10.06 9.45 9.7 11.06 10.22
milk production
ll. Measures of Income
12. Gross income 50.57 40.54 46.49 25.52 24.16 24.97
13. Net income = 12 -7 5.19 6.65 6.32 0.52 2.64 1.50

sigurés in parenthesis indicate the percentages to gross cost or cost C).

>

ccounted for 10.29, 9.39 and 9.87 per cent of gross
1aintenance cost respectively. The total variable cost for
e overall category was Rs.53.45 with Rs.57.79 and
1s.48.17 for large and small size categories, respectively.
mong the variable costs, the overall average feed cost
ccounted for 69.66 per cent of gross maintenance cost.
Vithin the feed cost, the average share of concentrate
*ed was 40.34 per cent of gross cost, followed by green
der (18.31%) and dry fodder (11.01%). The overall
verage labour cost was Rs.10.11, accounting for 17.05
er cent of gross maintenance cost. The veterinary cost
nd miscellaneous cost accounted for only 3 per cent of
T0ss cost. The net cost (value of dung subtracted from
foss cost) was found to be Rs.62.83, Rs.51.68 and

—

Rs.57.84, respectively, for the corresponding categories.
The per litre cost of milk production in the flush season
was found to be highest at Rs.7.86 for large herd size
category followed by Rs.7.17 for small herd size category,
with an overall average of Rs.7.59.

In the lean season, the gross maintenance cost per
milch animal per day varied between Rs.38.21 for small
and Rs.42.48 for large herd size categories with an over-
all average cost of Rs.40.48. The share of total fixed cost
in gross maintenance cost varied between 13.06 and
15.61 per cent. Among the variable cosis, the overall
average feed cost accounted for 70.29 per cent of gross
cost for both the herd size categories out of which, 38.69
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per cent of the feed cost was accounted for by the con-
centrate feed alone followed by dry fodder (18.45%) and
green fodder (13.14%). The overall average labour cost
was Rs. 5.17 accounting for 12.77 per cent of gross cost.
On an average, the share of veterinary and miscella-
neous cost was 2.50 per cent of gross cost. The net cost
was found to be Rs. 40.96, Rs. 36.93 and Rs. 39.02,
respectively. The per litre cost of milk production per milch
animal per day was worked out to be Rs. 8.18, Rs.7.89
and Rs.8.03, respectively, for large, small and overall herd
size categories. It can be seen that the cost of mainte-
nance of milch animals increased with the herd size.

Likewise, the gross income (which includes the value
of dung) was also directly related to herd size catego-
ries, which varied from Rs.61.07 for small category to
Rs. 67.92 for large category with an overall average of
Rs. 64.62 during the flush season and Rs. 40.58 for small
and Rs. 43.33 for large category during the lean season,
with an overall average of Rs. 42.09. The average net
income during the flush and lean seasons was Rs.7.91
and Rs. 2.37 for small herd size category, respectively,
which were relatively higher than Rs. 3.50 and Rs. 0.85
for the large herd size category. It showed that the small
herd size milk producers derived more profit than the
large herd size milk producers.

Buffaloes

The cost of maintenance and milk production for buf-
faloes has been summarized in Table 2. In the flush sea-
son, it was observed that the gross cost of maintenance
per buffalo per day varied between Rs.33.89 (small) and
Rs. 45.38 (large), with an overall average of Rs. 40.17.
The fixed cost ranged from Rs.4.28 for small herd size to
Rs. 4.99 for large herd size category with an overall av-
erage of Rs.4.71 accounting for nearly 15 per cent of the
gross cost. The total variable cost accounted for more
than 85 per cent of the gross cost in both the herd size
categories. Within the variable cost, the feed cost ac-
counted for 69.53 per cent of the gross cost. Within the
feed cost, the concentrate feed accounted for 29.93 per
cent of gross cost and followed by green fodder cost
(16.88%) and dry fodder cost (12.72%). The average
labour cost ranged from Rs. 5.79 for small category to
Rs. 6.48 for large category with an overall average of
Rs. 6.21 accounting for 15.46 per cent of the gross cost.
The veterinary and miscellaneous cost accounted for
more than 3 per cent of the gross cost in both the cat-
egories. The net cost during flush season was found to
be Rs. 43.56 for large herd size category as compared
to Rs. 32.60 for small herd size category with an overall
average cost of Rs. 38.56. The per litre cost of milk pro-
duction varied between Rs. 10.06 for large herd size

category to Rs. 9.45 for small herd size categ
the overall average cost being Rs. 9.71.

In the lean season, the gross maintenance
buffalo per day was found to be Rs.24.99, Rs.2
Rs.23.47, respectively, for large, small and ove
size categories. The cost analysis further reve.
the total fixed cost and total variable cost accol
20.07 and 79.93 per cent of the gross cost, resj
Among the variable cost components, the feed
counted for 64.25 per cent of gross cost, foll
labour cost (12.44%) and veterinary and misce
cost (3.24%). The value of dung per buffalo
ranged from Rs.1.29 to Rs.1.76 with an overall
of Rs.1.58. The net cost ranged from Rs.20.24
herd size category to Rs.23.23 for large herd
egory, with an overall average of Rs.21.89. The
cost of milk production per buffalo per day was I
Rs.10.22 and Rs.10.68 for large, small and ov:
size categories.

The gross income from the buffalo was for
Rs.40.54 and Rs.24.16 for small herd size cate
Rs.50.57 and Rs.25.52 for large herd size cate
an overall average of Rs.46.49 and Rs.24.97
tively, during flush and lean seasons respect
net income accrued during flush and lean s
small herd size category was Rs.6.65 and R:
spectively, which was relatively higher than Rs
Rs.0.52 for large herd size category.

Production Function Analysis

Estimates of parameters of Cobb-Dougla
tion function for the crossbred cow and buffalo d
in the study area are presented in Table 3. A
the table showed that the coefficient of multipl
nation (R2) was 0.8805 and 0.8665 indicating
and 86.65 per cent of the total variation respt
crossbred cow and buffalo milk production was
by the explanatory variables namely, value of
der, dry fodder, concentrate, wage rate of labc
nary and miscellaneous cost and fixed expense
in the model.

In case of crossbred cow dairy farms, the ¢
of explanatory variables green fodder and co
showed that one per cent increase in the valt
inputs would raise the milk prodgetion by 0
0.2458 per cent, respectively. On the other ha
cent increase in value of dry fodder, wage r:
nary and miscellaneous costs and fixed cost:
crease the milk output by less than one pet
regression coefficients in the Cobb-Douglas
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| function are the production elasticities, and their sum in-

PRI AT TIR, T

dicated the returns to scale. The estimates of returns to
scale were less than unity (0.7531), indicating decreas-
ing returns to scale. This showed that an increase in the
quantities of the selected inputs would result in less than
proportionate increase in milk production.

Table 3: Estimates of OLS parameters of Cobb-Douglas production
frontier for Crossbred cow and Buffalo milk production.

Variables Crossbred Cows Buffaloes

Coefficients Standard Coefficients Standard
Error Error

Constant term  —0.3379" 0.1666 -0.4121 0.3342

Value of green

fodder 0.1403**  0.0301 0.0767 0.0807

Value of dry

fodder .0.0949**  0.0234 0.1564**  0.0696

Value of

concentrates 0.2458™  0.1092 0.2014*** 0.0539

Wage rate 0.0998** 0.0334 0.1009**  0.0506

Veterinary and

Miscellaneous

cost 0.0811** 0.0244 0.0956 0.0743

Fixed expenses 0.0912**  0.0256 —0.0265 0.0454

Coefficient of

multiple

determination 0.8805 - 0.8665 -

No. of

observations 135 - 59 -

* Significant (P < 0.05)
** Significant (P < 0.01)

A close perusal of Table 3 revealed that with respect
to buffalo milk production the coefficients of all the

. variables were positive and statistically significant, except

the fixed expenditure whose coefficient was not
statistically significant. The value of concentrate was found
to be the most important determinant followed by value
of dry fodder whose coefficients were found to be 0.2458
and 0.0949, respectively. It was observed that a 10 per
cent increase in the value of dry fodder, concentrate and
wage rate would raise the milk production by more than
one per cent, and the remaining inputs like green fodder,
veterinary and miscellaneous expenses and fixed
expenses would raise the milk production by less than
one per cent. The returns to scale obtained as sum of
elasticity estimates were found to be less than unity i.e.,
0-§045, indicating decreasing returns to scale for buffalo
milk production in the study area. It implied that with one
Per cent increase in intensity of input used, milk

Production would increase at a decreasing rate of 0.6045
per cent,

Summary and Conclusions

It can be concluded from the above findings that the
percentage of fixed and variable cost to gross cost and
the per litre cost of milk production per milch animal per
day increased with increase in herd size both for cross-
bred cows and buffaloes. Further, the per litre cost of
milk production was more in lean season as compared
to flush season for both types of milch animals. The cost
measures were directly related with the herd size but the
income measures were inversely related with the herd
size for both the species in the two seasons. The per-
ceptible differences were observed in income measures
for both the seasons. The small farmers were found to
earn more profit as compared to large farmers for both
the species in both the seasons. The net income for both
the species was found to be relatively higher in flush
season as compared to lean season. The results obtained
in the present study are in conformity with the findings of
Rajadurai (2002), Gandhi (2002) and Kumaravel (1998)
who obtained similar results for crossbred cow and buf-
falo milk production in Tamil Nadu. They also concluded
that there exists negative relationship between the herd
size and profitability.

The value of concentrate and value of dry fodder
were found to be the most important determinants for
both crossbred cow and buffalo dairy farms. The dimin-
ishing return to scale was found in milk production of
both cross bred cow and buffalo farms in the study area.
Gupta and Devraj (1993), Rao and Jyothi (2005) and
Kumaravel (1998) also obtained positively significant co-
efficient for green fodder and concentrates in both cross-
bred cow and buffalo milk production respectively, in
Rajasthan, Andhra Pradesh and Tamil Nadu.

Policy Implications

The findings of the present study has several impli-
cations for the development of study area and similar
agro-climatic regions, which is that the buffaloes were
found to be relatively better milch animal as compared to
crossbred cow, as revealed from the net return to milk
producers. Therefore, more attention should be paid to
facilitate the buffalo upgradation programme.
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innovation, jobs, and wealth.

Productivity and the growth of productivity must be the first economic con-
sideration at all times, not the last. That is the source of technological

— William E. Simon
e
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With the opening up of the Indian economy, the meat
sector offers vast opportunities for export and revenue
generation, but the Indian meat industry suffers from
certain inefficiencies. The supply chain perspective of
the meat industry can provide benefits such as an en-
hanced level of delivery performance, elimination of waste
during processing of meat, reduction in lead time in
meat supply, improved flexibility in serving markets, en-
hanced level of farm and livestock capacity utilization,
and higher returns on investment. This study concludes
that a supply chain perspective and use of information
and communication technologies can transform the In-
dian meat industry.
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India has a livestock population of 470 million and
occupies the eighth position in meat production in the
world, annually producing an estimated 5 million tonnes
(KPMG, 2006). Liberalisation and globalisation present
new opportunities and challenges for the Indian meat
industry. With the opening up of the economy, meat from
India is gaining access to new destinations in many Asian,
African and European countries due its inherent organic
nature, as our animals rely mainly on agricultural by-prod-
ucts and natural pastures. With the increase in the pur-
chasing capacity of the Indian consumers and almost
70% of the population being non-vegetarian, a very strong
internal market also exists. India also has a large live-
stock population, accounting for 16% of cattle, 57% of
buffalo, 17% of goats and 5% of sheep population of the
world. Presently India possesses 96.9 million buffaloes,
226.1 million cattle, 124.5 million goats, 59 million sheep,
18.5 million pigs, 842 million chicken and 107 million
ducks (FAO, 2003). Despite its huge potential, the Indian
meat industry has not claimed its due. In dairying, al-
though India has acquired number one status in the world
contributing 13% of the world milk production, the meat
production, which goes hand i hand with dairying, is
very low. During the last 25 years, it has only increased
from 764,000 tonnes in 1970-71 to 5.9 million tonnes
valued at INR 24,876 crores (FAO, 2003). The compound
average growth rate during the last two decades works
out to 4.6% as against 21% during the last five years
and this is now the fastest growing segment of the live-
stock sector. Livestock production is a vital activity in rural
areas and has helped to provide employment and in-
come generation for farmers, rural poor and weaker sec-
tions. India possesses large livestock resources but their
production and utilization is not optimum or at compa-
rable levels of developed countries.

The production and market for meat and meat prod-
ucts in India is comparatively small compared to that of
most developed nations. The per capita consumption of
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meat is 5.2 kilograms per year (FAO, 2004). There are
many reasons for the slow growth of the meat industry,
including the negative attitude of public towards meat on
account of misinformation campaigns, and socio-cultural
and religious considerations that encourage traditional
vegetarian diets. Moreover, the Indian meat industry still
remains unorganized and unscientific. Most meat is sold
in the domestic market without proper sanitary inspec-
tion by veterinarians. Small animals such as sheep, goats
and pigs are slaughtered in small numbers ranging from
2 to 10 by individual butchers in unregistered slaughter
houses, and meat is sold fresh on the same day. There
are few modern state-of-the-art abattoirs following world
class sanitary and phytosanitary measures.

The single-most important constraint that the Indian
livestock sector is facing is the highly inefficient supply
chain. Lack of infrastructure like cold chain and efficient
processing systems is the chief cause of wastage and
low level of productivity. The central argument of this paper
is that a supply chain-based perspective can help in
managing the supply of livestock, processing of meat,
and distribution of products to markets. The supply chain
perspective of the meat industry can provide benefits such
as enhanced level of delivery performance, elimination
of waste during processing of meat, reduction in lead
time in meat supply, improved flexibly in serving mar-
kets, enhanced level of farm and livestock capacity utili-
zation, and higher returns on investment.

The supply chain is defined as the network of inter-
connected and interdependent organizations that work
mutually and co-operatively to manage, control and im-
prove the flow of materials and information from suppli-
ers to end users (Christopher 1998). Supply Chain Man-
agement (SCM) is a management process that comprises
the stages involved in fulfilling a customer order (Chopra,
2006) — i.e., integrated and synchronized operational ef-
forts to improve the flow of material and product. Ayers
(2001) has defined SCM as a value chain that involves
flow of physical, financial, information/knowledge re-
sources and spans procurement, manufacturing and dis-
tribution (Lee and Billington, 1995). SCM is an approach
for organizations to control and integrate the business
functions related to the manufacturing of products, in-
cluding procurement and distribution, with the dual ob-
jectives of attaining higher levels of customer satisfac-
tion and reducing inventory risk (Das and Abdel-Malek,
2003).

SCM helps organizations achieve multi-criteria ob-
jectives such as serving the right customers, identifying
the right suppliers and fostering trust with partners. In
recent years, SCM has assumed greater significance as

it can help organizations eliminate non-value added ¢
tivities, reduce production cost, improve their marl
position, and enhance competitiveness. SCM provid
unigueness to the organization’s capabilities, makes the
difficult to replicate, and is thus a source of competiti
advantage.

The Indian Meat Market

Agriculture comprises 24.2% of India’s GDP, 15.2
of total exports, and employs 58.4% of the workforc
The livestock sector is one of the most important co
ponents of Indian agriculture. Livestock products in Inc
include milk, egg, wool, meat, hide and skins and &
obtained by rearing species such as cattle, buffaloe
poultry, ducks, sheep goats, pigs, yaks, mithuns, ostrich
etc. The value of the output from livestock is INR.156,0
crores. The share of milk group is INR.107,544 crore
meat INR.24,876 and egg group INR 5,238 (DAH&D, G
2004). In India buffalo contributes 30% of the total me
production, while the contribution by cattle, sheep, gos
and poultry is 30%, 5%, 10%, 10.2% and 11.5%, |
spectively. India is a net exporter of meat and meat prc
ucts, with a trade balance of $431 million in 2003.
2008 India’s cattle population is estimated to reach 3
million heads, half of which are buffaloes.

Table 1: Current and projected meat demand in India for 2010 ¢

2020

Livestock  Current Projected Demand (Year)

Production

(‘000 Tones) 2010 Increment 2020 Incremer

in % in %

Goat 470 850 81 935 99
Sheep 232 600 159 687 196
Poultry 1401 2930 109 3162 126
Buffalo 1443 3250 125 3552 211
Beef 1462 Almost same
Pig 612 770 26 840 37

Source: Food and Agriculture Organization, 2002

The market environment presents opportunities .
well as challenges for the Indian meat industry. Even w
the human population crossing the billion mark, increa
ing urbanisation, changes in lifestyle, and shift in eatil
habits (with non-vegetarianism becoming popular), Indi
meat and meat products market is expecteq to expe
ence growth. As a result of rising consumer incomes al
increased awareness of the healthiness of meat, bo
the production and consumption of meat are on the ris
During the period 1995-2001, meat consumption in Inc
has grown at about 4.8% per year. Poultry meat hi
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grown the fastest at 20%, growth of mutton was almost
the same, whereas growth for pork was slower, and the
bovine meat segment was virtually stagnant. High-priced
meat products include mutton and goat meat and pork,
all of which have per capita consumption rates that are
less than half that of buffalo meat and poultry meat.
Table 1 depicts current meat production and projected
demand in near future.

Meat Supply Chains: Issues and Challenges

Product Characteristics

Meat is a perishable product, therefore it cannot be
inventoried like other non-perishable products nor be
made to order because of the varying levels of lead time
for the development of livestock (8 to 10 weeks for poul-
try, 4 to 6 months for goat and sheep, and year(s) for
buffalo). In this lead time constrained scenario, optimum
capacity utilization becomes a critical issue. The sea-
sonal nature of demand, and preference for specific body
parts of livestock further add to the complexity of capac-
ity utilization. Therefore, the challenge is to create a lean,
agile and flexible supply chain that not only leverages
scale efficiencies, but also provides reliable delivery. The
supply chain perspective provides market-oriented dif-
erentiation in processing of livestock and helps in as-
signing boundaries of push/pull processes. Vertical inte-
yration of standalone supply chains and transforming
hem into cold chains is the need of the hour. The Indian
neat industry has a huge opportunity to become a lead-
ng global meat supplier. Thus, it is imperative to have
narket-driven strategies and agile, adaptive and efficient
upply chains.

stakeholders in the Supply Chain

In addition to the perishable nature of meat, com-
lexity in the meat supply chain arises from the involve-
1ent of various types of stakeholders down the stream,
inging from farmers to butchers to slaughter houses to
rocessing units and retailers. Most stakeholders along
e value chain are not integrated, operate mostly on a
landalone basis and lack market orientation. Demand
recasting is almost absent, data/information sharing is
eak, and most producers try to push their product in
'& market on their own. Supply chain concepts like
ta/information sharing, data integration and consolida-
n, flow of funds, matching of demand with supply,
llaborative planning forecasting and replenishment, syn-
fonization of various activities involved in meat
OCessing and logistics, which are well established in

:i:etss markets, can be effectively applied in the meat
rket.

——

Infrastructure

Poor road conditions not only delay the transit time
for processed meat, thus severely affecting its quality,
but also reduce the weight of livestock before it reach
the markets. Existing infrastructure such as roads and
power conditions should be improved and new infrastruc-
ture such as warehouses, refrigerated transportation and
cold storage facilities should be created with adequate
capacity. Chilled and frozen meat also néeds a steady
power supply to maintain the chilling and freezing tem-
perature, respectively.

Regulation Related to Meat Processes

Regulation dealing with processing of meat and its
impact on the environment is another important challenge
for the meat industry. The increase in world food trade
and the conceptualization of the Sanitary and Phyto-Sani-
tary (SPS) agreement under the World Trade Organiza-
tion (WTO) have led to increasing recognition and adop-
tion of food safety measures. At present different sys-
tems are in operation for production of safe meat and
meat products for the domestic market. Table 2 describes
select list of regulations for the meat industry. Involve-
ment of different agencies demonstrates the need for
streamlining of control measures and implementation by
a single authority. This will lead to effective control and
would help the industry follow the quality criteria of meat
and meat products for both domestic and international
markets.

Conformance to regulatory specifications requires
strict quality control measures for meat processing and
meat products. Quality control systems for meat process-
ing deal with processing under hygienic conditions and
mechanisms for handling of by-products. The essence of*
quality control for meat involves carrying operations as
per specifications of Codex principles of food hygiene,
HACCP, which involve process control system and ad-
dresses risks from physical, chemical, microbial contami-
nation and toxic residues, and basing operations on the
total quality management philosophy.

Due to the growing awareness towards protection of
the environment, meat processing units are required to
adhere to the environmental regulations as stipulated by
the governments, particularly with regard to water purity,
manure removal and dead carcass disposal.

Globalization

In today’s global marketplace the challenge is in con-
comitantly maintaining the domestic market share and
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Table 2: Select list of regulations applicable to meat industry

Regulation

Description

Meat Food Products Order 1973, 1994

Raw Meat (Chilled and Frozen)
Grading and Marketing Rules 1991

Export Quality Control and
Inspection Act 1963

Agriculture and Processed Food Products
Exports Development Authority (APEDA)

Bureau of Indian Standards

Ministry of Food Processing Industries
(MFPI), Gol

Prevention of Food Adulteration Act 1954
Livestock Importation Order and

Meat Food Products Order. Sanitary and
Phyto-Sanitary measures (SPS)

Article 48 of the Constitution of India
Environment (Protection) Act 1986,
Nutrition labeling and Education Act 1990

The Directorate of Marketing and Inspection (Ministry of Agriculture, Gol) administe
order for safety and quality of meat and meat products during production, processir
distribution. A license is required under this order to set up a factory for producing/pr
ing meat products. Export of meat is subject to pre-shipment inspection and a certifii
required from State Animal Husbandry Department/Directorate of Marketing and Insp:
Slaughter of cows is banned in most of the States. Export of beef is prohibited.
Objection Certificate (NOC) has to be obtained from the District administration for the sla
of cattle, buffaloes etc. Permission from the civic bodies/State Government (Departm
Animal Husbandry) is also required before setting up a meat processing unit integrate
a slaughter house.

Regulates the hygienic production of meat and meat products.

Advisory Committee formed under this order advises the Government on matters rele
meat and meat products.

Deals with the promotion of export of safe food products to global markets. The |

Inspection Council has been established to ensure compulsory quality control and ir
tion of various commodities.

Operates under Ministry of Commerce, Gol, covering the export of agro and processe

products including meat and meat products. It looks after the development of expori
of food products and strengthens the capabilities related to quality control systems.

Sets standards for a variety of foods including meat and meat products. It operates a «
system certification in India.

Deals with the development of food industries including meat, extends financial supp

strengthening and upgrading infrastructure facilities in the meat industry, and support:
programmes in improving the quality of meat and meat products.

Provisions for prevention of adulteration of food.

WTO regime stipulates quality assurance such as Hazard Analysis Critical Control
(HACCP), Good Animal Feed Practices (GFPs), Good Hyiegene Practices (GHPs),
Manufacturing Practices (GMPs) and Cold Chain System.

Slaughtering of animals and related activities are governed as State subjects.
Standards for discharge of effluents.

Products are labelled on the basis of levels of various contents.

A Conceptual Framework for SCM in Meat Indu

increasing export. Global players are consolidating and
scaling up either by vertical or horizontal integration. Glo-
bal meat supply chains enjoy the benefits in terms of
economies of scale, sourcing options, technological know
how and economic resources. The outcomes of global
supply chain operations are lower prices, effective prod-
uct differentiation, enhanced level of quality, and the value
added meat products. The globalization of meat supply
chains is influenced by several environmental factors such
as purchasing power, import duty, regulation, national
culture and traditions, food safety and hygiene standards,
bio-security protocols, cost of capital and labour, avail-
ability of land and related infrastructure. With globaliza-
tion, the risk of spreading of diseases across geographi-
cal boundaries has increased, thus, emphasising the
need to maintain stringent control over quality and ad-
herence to regulation in the meat supply chain.

The supply chain of the meat industry com
several entities such as animal farms, meat proc:
units, distributors, retailers, and end customer. A i
meat supply chain is depicted in Fig. 1.

Animal Farms

Live animals serve as raw material for the mu
dustry. Sheep and goat are reared in large numb:
migratory nomads on available grazing and forest
The raising of pigs is meant exclusiveiy=for slav
Most of the animals are raised in an unorganized
ner by grazing with little or no supplementation. R
in organized farms is negligible and limited due f
financial resources available with the farmers. Si
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Fig. 1. The supply chain of the meat industry

animals such as spent females, surplus males, surplus
buffalo calves, lambs and kids, find their way to slaugh-
ter houses. Livestock is transacted in more than 2000
upcountry livestock markets of the country. The quality
control over this raw material is lacking and is not stan-
dardized. The meat produced for the domestic market is
sold as hot meat. Traditionally livestock is sold in termi-
nal livestock markets to meat traders who get them pro-
cessed in slaughterhouses.

Slaughter Facilities

Adequate slaughter facilities are not available to pro-
duce meat under sanitary conditions. 2702 authorized
and more than 12,000 unauthorized places are functional
as slaughter houses in the country. Floor slaughter un-
der poor hygienic conditions is practiced for large ani-

mals. Overcrowded slaughters in unaesthetic premises -

are quite common and are regulated by local bodies.
Effective meat inspection has not been feasible. A good
number of attempts to relocate the existing slaughter-
houses, improve the existing slaughterhouses and es-
tablish new abattoirs have met with resistance from the
!Of‘:_éj residents, meat industry personnel and people
-Staunchly opposing animal slaughter and meat consump-
Aon. Increased demand for meat is being met through
f‘é Xisting slaughterhouses and unauthorized slaugh-
h? QOmpromising hygiene and posing possible public

nealth risks.
LRk

.Vﬁsééssing and Distribution

.. At each stage of processing some amount of value
——

is added to the meat. In general the meat products reach
the end customer directly from animal farms, local meat
shops or meat retailers. About 1.7% of the total meat is
processed into meat products and sold through a retail
network comprising company outlets, supermarkets and
high-end grocery shops located in big cities and
metropolises. The movement of meat products along the
supply chain is facilitated by in-house or third-party
logistics service providers. Information and Communi-
cation Technology (ICT) applications offer ample scope
for application in the meat supply chain in the organised
sector, and the potential to transform the meat supply
chain into demand-driven just-in-time production systems.
Raw hides and skins are the most valuable slaughter by-
products which become input raw material for the leather
industry.

Export of Meat

Export of Indian meat, especially buffalo meat, to Gulf
countries has proven to be a thriving business over the
last several years. At present, more than 60 countries
import meat from India. The meat meant for export passes
through inspection and the approved dressed carcass is
chilled for 24 hours to bring its pH to a level below 6.
Thereafter it is deboned and deglaned and then packed
into different cuts and frozen at —40° celsius. The frozen
meat is stored in cold storage for export. Many corpo-
rate organizations have set up modern integrated meat
complexes having state-of-the-art facilities for livestock
holding, slaughter, carcass deboning, packing, chiller and
frozen storages, by-products processing, effluent treat-
ment, etc.
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Fig. 2. Conceptual Framework for SCM in Meat Industry

On the basis of the above discussion, we have
conceptualised a framework for SCM in meat industry.
The constructs of this framework include supply chain
practices relevant to the meat industry, performance cri-
teria for meat supply chains and competitive advantage
for the meat industry. The relationships among these
constructs are depicted in Figure 2. In this figure, latent
constructs, namely, supply chain practices, performance
criteria and competitive advantage, are represented by
an ellipse, and their corresponding manifest variables are
depicted as rectangles. SCM practices include a set of
activities that organizations carry out for managing their
meat supply chains efficiently and effectively. These in-
clude strategic supplier, customer relationships, informa-
tion sharing, information quality and a lean production
system. Performance measurement criteria include quality
of meat, efficient utilization of resources, responsiveness,
and flexibility. Competitive advantage includes price, qual-
ity, time to market and market performance.

Supplier partnership deals with the long-term rela-
tionship between the focal organization and its suppliers.
These partnerships yield increased market share, re-
duced lead time, improved service delivery, improved
quality, shorter product life cycles of meat products, free
exchange of information and coordinated decision mak-
ing (Corbett et. al., 1999).

Customer relationship involves the practices for man-
aging downstream supply chain partners (distributors,
retailers and end customers), and maintaining lasting and
profitable relationships (Jackson, 1985). SCM relation-
ships are symbiotic though complex and often involve
customization of products/services, pricing, procurement

and distribution methods (Cardozo et. al., 1987; McDon:
et. al., 1997). Such relationships involve costs such
investing in customization and risks such as custorr
and/or supplier power or dependence.

. Level of information sharing refers to the extent
which critical and proprietary information is commu
cated to one's supply chain partner (Monczka et. ¢
1998). In addition to level (completeness) of informati
sharing, quality (relevance, timeliness, accuracy, use
form, etc.) is recognized as an-independent dimensi
of information sharing in the supply chain. Developme
of a lean system for meat processing aims to elimine
all type of waste and develop a sequence of operatio
that produces higher quality products with reduction
associated cost.

Organizational performance refers to the extent
which an organization achieves its goals — which may |
market-oriented as well as financial (Gunasekaran et ¢
1999; Stock 2000), only financial (Holmberg, 2000), or
operational, or both financial and operational (Kaplan a
Norton, 1992).

Competitive advantage refers to capabilities that ¢
ferentiate an organization from its competitors, and €
able it to create a defensible position over its competitc
(McGinnis and Vallopra, 1993; Porter, 1985). Compe
tive capabilities comprise price/cost, quality, delivery, fle
ibility (Tracey, 1999), and time-based gompetiti
(Handfield and Pannesi, 1995; Kessler and Chakrabai
1996; Stalk, 1988; Vesey, 1991). Table 3 depicts the el
ments of a supply chain framework and describes thi
role in managing a meat supply chain.
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Table 3: SCM framework for the indian meat industry

Constructs of Framework

Description

A. Supply Chain Practices for Meat Industries

Supplier partnership

Quality of Information

Lean System for Meat Processing
Level of Information

Customer relationship

Partnerships with livestock as well as fodder suppliers.

Timely sharing of information with all members of meat supply chain
Meat processing system which eliminate all kinds of waste

Sharing critical and proprietary information with all stakeholders
Designing systems so as to fulfil customer demand

Efficient utilization of resources

B. Supply Chain Performance for Meat Industries

Optimum utilization of farm resources, optimum number of livestock, just-in-time pro-
cessing of meat, logistics cost, labour cost, other variable costs.

+ Cost
Farm Cost

Administrative cost
Processing cost
Other Costs

Equipment cost, seed and chemicals, fertilizers, fodder, electricity, land cost, live-
stock cost, drenches, dips, shearing and crutching, labour, etc.

Banking, postage, telephone, other subscription charges, etc.
Machines repair and maintenance, labour
Marketing and distribution cost, overheads

* Specification

* Regulatory requirement

* Capacity Capacity of sheds and processing unit, fodder supply, land for grazing
Quality Quality refers to weight, fat cover and its distribution, muscling and bruising, meat
colour, intermuscular fat colour, marbling, cut shape, size, weight, tenderness and visual
attribute of meat.
* Animals Health-related requirements for animals,

Conformance to specifications, meat delivery as per schedule

As prescribed by appropriate law, livestock health specifications and vaccination,
occupational heaith and safety for worker.

Responsiveness of supply chain
* Delivery
Production Lead time
Speed
Reliability
* Lead time
* Customer service level
* Information and material flow
* Risk

Time taken to fulfil an order, lead time and order fill rate

Time related with growth of animals.

How swiftly customer demand is fulfilled.

Fulfilling demand with right product and as per agreed schedule.

Time taken in fulfillment of customer order.

Customers should be satisfied with the meat received and the way demand was fulfilled.
Sharing of information by all stakeholders involved in meat supply chain

How stakeholders of meat supply chain adapts to environmental changes and changes
in end customers’ preferences, etc.

Flexibility
* Service flexibility
*  Order flexibility
* Location flexibility

*  Time flexibility .
A e

Ability to meet special/sudden demand

Ability to adjust order during transportation part of delivery
Meeting demand from alternative sources.

Ability to meet time-based demand

C. Competitive Advantage for Meat Industries

| Cost and price of meat
|| Quality of meat

' Time to market

| Market performance

Reduction in cost incurred, and increase in profit margin
Quality of meat as per national/international specification
Ability to introduce meat products to create demand
Increase in profit margin and increase in market share

e
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Operational Excellence sible way safely and securely, while minimi
damage. )

Operational excellence means conducting business
in a manner that improves quality, obtains higher yields,
faster throughput, and provides customers with reliable
products/services at competitive prices and delivery with »  Visibility. Ability to track the movement of
minimal difficulty. A supply chain that builds around op- '
erational excellence organises itself to provide market
offerings that delight a defined set of customers. The
various methods and processes to achieve operational
excellence in the meat supply chain are illustrated in * Network: Extensive network to supply me:
Table 4. geographically dispersed locations.

Reliability: Ability to deliver meat with speed
efficiency consistently.

«  Partnership: Collaborative partnerships to le
age on each others’ competencies and
crease global reach.

¢ Trust Long-term relationships between n

The meat supply chain needs to apply operational supply chain partners rooted in trust.

excellence through a continuous improvement process,
whether on a day-to-day basis or by re-engineering the
solution to meet the challenges imposed by the perish- ~ 1he Way Ahead
able nature of meat, floating demand, and low yield of
meat processing technologies. The meat supply chain
needs to define key performance indicators (KPIs) that
measure performance of each stakeholder across the
supply chain and end customer expectations.

India currently processes a very small percentag
its total meat production. The meat supply chain is
characterized by inefficiencies, diseconomies of sc
lack of investments and inadequate infrastructure, re
ing in high prices, poor yields (of crops for feed and m
and inadequate preservation of processed meat. M
processing and value-added products are likely to
» Speed: Ability to move meat in the fastest pos-  higher returns for the farmers. The wealth of lives

Key Aspects of Meat Supply Chain Operations

Table 4: Achieving operational excellence in meat supply chain

Attributes of Operational Excellence Methods and Processes to Achieve Operational Excellence

Timely, accurate, and complete Visibility has to extend across multiple parties and nodes from animal farms to «
visibility to orders, shipments, and customers. Tools and process that facilitate visibility include:-

perishable inventory. » Bar Code or RFID to capture point of sale data, and track and trace meat produ

Capture of data enables analysis of losses and costs over multiple production st
involved in meat processing and process improvement.

+ The use of ICT tools like Geo-Positioning Systems (GPS), Electronic Data Interchange
(EDI), mobile devices etc. for data communication.

« Scalable IT architecture: Off-the-self application packages, Enterprise Resource Planni
(ERP).

« Order Management Gateway, Asset Management for enhanced return on investment o
animal farms.

Meat processing systems Meat processing system designed around lean thinking and practices of :

« Six Sigma (Define, Measure, Control, Improve)
« Kaizen (continuous improvement)
* Total Quality Management

International trade management Comply with trade, animal welfare, meat processing and quality and environment rela
regulations, including license determination and quotas.

Design, plan/optimize, and execute Leveraging different modes of transportation and services in order to supply the perishabl
multiple distribution strategies meat product to the right location, at the right time in the most efficient and cost-effective
manner. This includes:- “~
-
¢ Cold chain infrastructure
* Coolers, refrigerated trucks, carriers etc.

« Transportation management system
« Warehouse management system

Collaborative relationships Partners must share a similar commitment towards continuous improvement.
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resources available in the country has immense poten-
tial and opportunities that need to be exploited. Several
initiatives are underway in this direction. These include
research for implementing international quality standards,
adoption of value-added technologies and export-oriented
slaughterhouse-meat processing plants. It is also planned
to establish disease-free zones in areas where process-
ing facilities are located. Given these improvements, there
is high growth potential in India’s processed meat
market.

The government plays a key role in formulating and
implementing policies that promote the growth of the meat
processing industry, increase consumption by the popu-
lation, facilitate export, substitute imports, and encour-
age entrepreneurship and employment in the meat sec-
tor. This includes concessions, investment subsidy and
tax incentives for contract farming, setting up animal farms
and meat processing units. Meat exports can be in-
creased by simplifying customs procedures and provid-
ing infrastructure such as cold storage and warehousing
facilities at ports and airports. The government needs to
direct more funds for research on areas such as devel-
opment of high meat yielding animals through genetics
and breeding, nutrition, and meat processing technology,
through research institutes under Indian Council of Agri-
cultural Res=arch (ICAR), agricultural universities, and
private sector research laboratories. There is a need for
a tripartite partnership of research institutes, farmers and
industrialists so as to enable technology development and
transfer. The possibilities of public-private partnerships —
collaborative relationships between the public and pri-
vate sectors based on clearly identified partnership struc-
tures, shared objectives and specified performance indi-
cators for carrying out specific activities — can be ex-
plored in this sector. The success of the meat industry
would depend on how well the farms, the industry, and
the researchers join hands for meaningful partnerships
ind achieve synergies.

In India bulk of the meat is sold in fresh form and is

! Commodity product. There is a need to stimulate de-
nand for processed meat. Recently the Union Ministry
ood Processing Industry launched a campaign for
omoting consumption of proeessed food. Meat proces-
Ors need to develop innovative products,' which facili-
?té'ihé use of specific animal parts, have different
YOUFS, and have longer shelf life. They also need to
8¥elop valye-addeq products, which are products pro-
%s“sed to a higher degree, with a view to increase con-
#lence to the consumer, improve nutritive value, hy-
ge, and ease of handling, preservation, transporta-
and distribution ang marketing. Another policy op-
£ .50uld be to reqyce the value-added tax (VAT) on

processed meat to make its price at par with the price of
fresh meat. There is a need to strengthen infrastructure
in terms of improvement of roads, development of cold
chains and ensuring steady power supply.

With the phasing out of subsidies on agricultural prod-
ucts under WTO agreements, the global market is likely
to throw open new markets such as Russia and Eastern
Europe. In order to compete globally, the Indian meat
industry needs to consolidate itself through mergers,
acquisitions and strategic alliances and create vertically-
integrated supply chains. Vertical integration not only al-
lows a farm to have complete control over all the ele-
ments of the supply chain, but also enables it to be lean,
efficient and price-competitive, and achieve economies
of scale. The AMUL model of cooperative dairying, pro-
cessing of milk, manufacture of value-added products,
and their distribution and marketing, can serve as a model
for integrating animal farm owners and feed growers who
at present, operate in the unorganized sector,

Thus, to summarise, pragmatic approaches for effi-
cient livestock production and utilization are important to
sustain livestock production activities. Sustainable
animal production depends on feed supplies and costs,
production efficiency and optimum utilization of produce,
hygienic production, value addition and diversification,
better utilization of by-products, cost efficient processing
technology, creating sustained demand for the product,
building a positive image and innovative marketing
approach.
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The simple act of paying positive attention to people has a great
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- Tom Peters
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Dynamics and Prospects of the Indian

Logistics Industry

Subrata Mitra

Logistics as a research area is increasingly getting
attention throughout the world since only efficient
management of this can reduce costs and also improve
delivery performance, thereby enhancing marketability
of a product or service. The Indian logistics industry is
currently plagued by low demand, poor infrastructure,
high costs, government regulations, etc. However, it is
going to turn around on the back of robust GDP growth,
globalization, FDI in logistics and increasing government
support. This paper highlights the current state of the
industry, including the dynamics, opportunities and
prospects for growth, while putting forth recommendations
for the government to facilitate a sustained growth of the
industry.

Eﬁbmta M{'rra is Associate Professer, Operations Management
3roup, Indian Institute of Management, Kolkata.

Though Supply Chain Management (SCM) has been
the buzzword for some time now, logistics per se has not
been able to attract the same attention so far. What is
the difference between SCM and logistics anyway?
Though in literature, SCM and logistics are interchange-
ably used, there is a subtle difference between the two.
While SCM is more strategic in nature, logistics is more
operations-oriented. While SCM deals more with the link-
ages in the chain, contracts and relationships, supplier
selection, information and financial flows besides mate-
rials flows, creating new facilities such as plants, ware-
houses and distribution centres, and broader issues such
as society, economy, government and environment, the
scope of logistics is more or less confined to the routine
job of transportation and storage of goods.

If SCM is a white-collar job, logistics is perceived to
be a blue-collar job. Hence, as far as interests, citations
and job markets are concerned, SCM has scored over
logistics so far. However, if one deeply ponders, one may
realize that logistics is the core of SCM, and if logistics
fails, the whole chain snaps. Though logistics deals with
mundane vehicles, warehouses, layouts, material han-
dling equipment, Motor Vehicles Act, toll tax, sales tax,
octroi, documentation, etc., efficient management of it
has the potential to make the chain taut and agile. There-
fore, there is growing interest in logistics throughout the
whole world. India, of course, has been slow to react;
however, of late a concerted effort is being put in by ship-
pers, service providers and the government to jack up
the industry.

The growing interest in logistics in the world in gen-
eral, and in India in particular, makes it an important area
for research. A lot of research papers and articles on
different issues related to logistics have appeared, and
are still appearing, in academic and trade journals. The
author of this paper too, conducted a survey of Indian
logistics service providers (Mitra, 2006), taking inputs from
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primary sources such as meetings, interviews, confer-
ences, seminars, etc. and secondary sources such as
articles appearing in newspapers, trade journals, maga-
zines and the Internet. The note provides an overview of
the Indian logistics industry. It starts with an estimate of
the size of the global logistics industry, followed by the
dynamics prevailing in the industry. In the backdrop of
the global logistics industry, an estimate of the size of
the Indian logistics industry is given, followed by the play-
ers, competitive dynamics and other related issues in
the industry. Subsequently, the opportunities and pros-
pects of the industry, and implications for the Indian
economy are highlighted. The note ends with recommen-
dations for the government to facilitate growth of the in-
dustry. It has been prepared keeping in mind the inter-
ests of shippers, service providers and the government
and it is expected that this will serve the purpose of edu-
cating people about the current state of the industry and
steps to be taken to boost its growth.

Global Legistics Industry

The world logistics cost is about USD 3.5 trillion, out
of which the logistics industry accounts for USD 300 bil-
lion or about 10%. The logistics cost in the US is about
USD 1 trillion, out of which the US logistics industry ac-
counts for more than USD 100 billion or roughly 10%.
Though the largest logistics service providers are head-
quartered in Europe, the US still remains the largest
market, accounting for 33% of the world market.

Dynamics

Following are the dynamics prevailing in the global
logistics industry:

« Continuous downward pressure on pricing, high
costs of operations and low returns on invest-
ments in technology.

« Demand for one-stop, customized solutions and
value-added services, support for global opera-
tions, adoption of new technologies such as
RFID.

« Hiring and retaining talents, port congestion,
capacity constraints in all modes of transport,
rising fuel prices and government regulations.

« Long-term contracts, customer and industry fo-
cus, aggressive selling to clients’ customers and
vendors, leading to complete supply chain inte-
gration.

« Consolidation in the global logistics industry
through acquisitions, mergers and alliances.

Indian Logistics Industry

The logistics cost in India is estimated to be abc
14% of the GDP (worldwide, the logistics cost in a cot
try is pegged between 9% and 20% of the GDP), whi
turns out to be approximately USD 140 billion assumi
the GDP of India to be slightly over USD 1 trillion (than
to the appreciation of Indian Re against USD). Out
this USD 140 billion logistics cost, almost 99% is ¢
counted for by the unorganized sector (such as own
of less than 5 trucks, affiliated to a broker or transp
company, small warehouse operators, customs broke
freight forwarders, etc.), and slightly more than 1%,
approximately USD 1.5 billion, is contributed by the
ganized sector (asset-based and asset-free integral
logistics service providers, also known as 3PL and 4
providers).

Suppliers of Service
« Transportation service providers (through r
road, air, waterways—sea, coastal and inla
ropeways, pipeline, etc.)—FTLLTL, FCLA!
single- and multi-modal

« Warehouse, ICD and CFS operators
« Customs House Agents (CHA)
+ Freight forwarders, NVOCC, etc.

« Asset-based and asset-free 3PL and 4PL |
viders

« Port/Airport and Customs authorities, and C
tral and State Government departments rel
to logistics activities (Though they do not dire
provide logistics service, they definitely affect
quality of service)

Buyers of Service

«  Major buyers belong to the following industrie
pharmaceuticals, auto, engineering/indust
textiles/apparels, computer/electronics, telec
munications, FMCG and durables.

Competitive Dynamics and other Issues

Mentioned below are the problems faced by the
dian logistics industry. They also make the sector u
tractive for investments and create entry barriers.

+ Logistics is a high-cost, low-margin business.
problem of organized players is 6‘6r‘ﬁpounde
the unfair competition with unorganized pla)
who can get away without paying taxes anc
lowing operating norms stipulated in the N
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Vehicles Act such as quality of drivers and ve-
hicles, volume and weight restrictions, etc.

Economies of scale are absent in the Indian lo-
gistics industry. Even the organized sector that
contributes slightly more than 1% of the logistics
cost, is highly fragmented. Existence of the dif-
ferential sales tax structure also brought in
diseconomies of scale. Though VAT has been
implemented since April 1, 2005, failure in imple-
mentation of a uniform VAT structure across dif-
ferent states has let the problem persist even
today.

Apart from the non-uniform tax structure, 3PL
providers have to pay numerous other taxes,
octrois and bribes, and face multiple check posts
and police harassment. Bribes paid to police,
check posts and other interested parties may
constitute well over 20% of the freight cost. High
costs of operation and delays involved in com-
pliance with varying documentation requirements
of different states make the business unattrac-
tive. On an average, a vehicle on Indian roads
loses 24-48 hours in complying with paperwork
and formalities at different check posts en route
to a destination. Fuel worth Rs. 10,000 crore is
spent on waiting at check posts annually. A ve-
hicle that costs Rs. 12 lakh pays Rs. 3 lakh per
annum in the form of various taxes, which in-
clude the excise duty on fuel. This is why freight
cost is a major component of the cost of a prod-
uct in India.

There is lack of trust and awareness among In-
dian shippers as regards to outsourcing logis-
tics. The volume of outsourcing by Indian ship-
pers is presently very low (~ 10%) compared to
the same for the developed countries (> 50%,
sometimes as high as 80%). The unwillingness
td outsource logistics on part of Indian shippers
may be attributed to skepticism about the pos-
sible benefits, perceived risk, and losing control,
of sensitive organizational information, and
vested interests in keeping logistics activities in-
house.

Indian shippers expect 3PL providers to own
quality assets, provide more value-added ser-
vices and act as an integrated service provider,
and institute world-class information systems for
more visibility and real-time tracking of shipments.
However, they are unwilling to match the same
with increased billings; even pay little attention
to timely payments that leave 3PL providers short
of adequate working capital.

Indian freight forwarders face stiff competition
from multi-national freight forwarders for inter-
national freight movement. MNCs, because of
their size and operations in many countries, are
able to offer low freight rates and extend credit
for long periods. Indian freight forwarders, on the
other hand, because of their smaller size and
lack of access to cheap capital, are not able to
match the same. Moreover, clients of MNCs of-
ten want to deal with a single service provider
and especially for FOB shipments specify the
freight forwarders, which most of the time hap-
pen to be the multi-national freight forwarders.
This is sort of a non-tariff barrier imposed on
Indian freight forwarders.

Poor physical and communications infrastructure
is another deterrent to attracting investments in
the logistics sector. Road transportation accounts
for more than 60% of inland transportation of
goods, and highways that constitute 1.4% of the
total road network, carry 40% of the freight move-
ment by roadways. Slow movement of cargo due
to bad road conditions, multiple check posts and
documentation requirements, congestion at sea-
ports due to inadequate infrastructure, bureau-
cracy, red-tapeism and delay in government
clearances, coupled with unreliable power sup-
ply and slow banking transactions, make it diffi-
cult for exporters to meet the deadlines for their
international customers. To expedite shipments,
they have to book as airfreight, rather than
seafreight, which adds to the costs of shipments
making them uncompetitive in international mar-
kets. Moreover, many large shipping liners avoid
Indian ports for long turnaround times due to
delays in loading/unloading and hence Indian
exporters have to resort to transshipments at
ports such as Singapore, Dubai and Colombo,
which adds to the costs of shipments and also
delays delivery.

Low penetration of IT and lack of proper com-
munications infrastructure also result in delays,
and lack of visibility and real-time tracking ability.
Unavailability and absence of a seamless flow
of information among the constituents of logistics
service providers creates a lot of uncertainty,
unnecessary paperwork and delays, and lack of
transparency in terms of cost structures and
service delivery. For example, a shipper has to
pay a higher freight rate if it cannot ensure return
load. At present, there is no real-time process
by which a shipper may know about the avail-
ability of trucks and going rates at the destination

roduc
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market. Therefore, it has to pay more. Had the lished logistics divisions. They started providin

market information been available to both the in-house logistics services, and soon sensing th
shipper and the service provider, the service growth of the market, have started providin
provider's cost structure would have been services to other corporates as well. Example
transparent to the shipper and it would have include Tata, Reliance, M&M, TVS and Esst
ended paying the actual market rate. Another Shipping.

example would be that LTL shipments cost more
than FTL shipments. Now, when a shipper books
a LTL shipment, it has no idea about the status
of its shipment after it leaves the warehouse at
the origin and before it reaches the warehouse
at the destination. The service provider may still
convert this LTL shipment into a FTL shipment
at its own warehouse before delivering at the

« Large express cargo and courier companies suc
as TC|, Blue Dart, Gati and Safexpress have als
started logistics operations. These companie
enjoy the advantage of already having a larg
asset base and an all-India distribution networ
Some large distributors have also forayed in
the logistics business for their clients.

destination. So, tl_we shipper ends up paying LTL « Since logistics service can be provided withc
rates for a FTL shipment. Had there been visibility : & e

: . : assets, there is growing interest among entr
during delivery, this problem would not have . . -
AshraTvad preneurs to venture into this business.

« Indian shippers are gradually becoming mc
aware of the benefits of logistics outsourcir
They are now realizing that customer service a
delivery performance are equally important
cost to remain competitive in this global econor

«  Since most of the 3PL providers are of relatively
small size, they cannot provide the entire range
of services. However, shippers would like ser-
vice providers to offer more value-added services
and a single-stop solution to all their logistical

problys. The ina'pility of service: providers 10 go « The Indian economy is growing at over 9%

beyond basic services and provide value-added the last few years (compared to the world G

services such as small repair work, kitting/ th £ 39%). which impli t

dekitting, packaging/labeling, order processin growth rate of 3%), which implies MOre OU
SEMED, P ging S R and more demand for specialized logist

distribution, customer support, etc. has not been SIG

able to motivate shippers to go for outsourcing :

in a big way. « The Indian government has focused on in

structure development. Examples include
golden quadrilateral project, East-West ¢
North-South corridors, FTWZ in line with £
with 100% FDI limit, private-public partners

« Service tax levied on 3PL service fees (currently
12.36% with educational cess) may make
outsourcing costly and outweigh the possible

benefits. :

] . in infrastructure development (The monopol
manpower in the logistics sector. Management has been done away with). It is expected
graduates do not consider logistics as a prime infrastructure development would boost inv
job. To improve the status of the industry, ser- ments in the logistics sector.
vice providers have to move beyond the level of
brokers and truckers. « Inlndia, 100% FDl is allowed in logistics whe!

in China, until recently, foreign investment

Future Prospects not allowed in domestic logistics. Almost all i

« Despite the problems mentioned above, the In- globa! 1oglspcs _companl.es hfwe Hew prant
; Saaties : in India, mainly involved in freight forwarding
dian logistics industry is forecasted to grow at d : Hati d il
20% compared 10 th 4 ot rat omestic transportation and warehousing,
b pared to the average world growtn ra e h : ! : :
a 4 ; ave tie-ups with Indian companies. As the
of 10%. As mentioned before, the organized sec- di ph 4 i
: & ian logistics scenario looks promising, tt
tor accounts for slightly more than 1% of the
country’s logistics cost, which highlights the po- MNCs are expected 1o play a biyger . £
tehtiaﬁ;f thi?s Sasstae ok ghig P ably forming wholly-owned subsidiaries of
' ing the acquisition route. As an example,
« Many large Indian corporates have been attracted Danzas, the biggest logistics company ir
by the potential of this sector and have estab- world, has taken over Blue Dart.
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'mplications for the Indian economy

» [f India can bring down the logistics cost from
14% to 9% of the GDP (level in the US), savings
to the extent of USD 50 billion will be realized at
the current GDP level, making Indian goods more
competitive in the international market. Moreover,
improved service delivery and customer satis-
faction would boost export of Indian goods.

¢ Growth in the logistics sector has the potential
for more job creation.

What Government needs to do

The Indian government cannot change the mindsets -

»f shippers and service providers overnight; nor it can
illeviate the problems faced by the organized sector with
jirect intervention, but it can, of course, create an envi-
onment conducive for growth of this sector, remove
wrdles for the organized players and facilitate genera-
ion of awareness towards the benefits of 3PL/4PL. Fol-
owing are some of the recommendations:

* There is an urgent need to bring all 3PL/4PL
providers under one umbrella. At present, there
is little or no information available about service
providers and their capabilities. Neither there is
any government-published directory or database
of service providers. A committee comprising of
representatives from concerned ministries, indus-
try and academia may be formed, which would
look into the registration process of prospective
service providers. A set of criteria should be set
that would dictate qualifications of a service pro-
vider to be categorized as a 3PL/4PL. Once reg-
istered, service providers would be issued li-
censes to operate as 3PL/4PL providers, and
the same information may be published as a di-
rectory and made available on a government
website. This should be the first step to bring
service providers under one umbrella so that
some grading mechanism, if required, can be
introduced at an appropriate time.

* As mentioned before, low penetration of IT has
created lack of visibility, delays and corruption in
K transportation and storage of goods. Besides
&  facilitating creation of an all-India IT and tele-
5‘* communications backbone, automated transpor-
5 tation and warehousing facilities, Government
can boost the use of RFID and GPS that have
become global standards for real-time tracking
facility by providing financial assistance for initial
years until the prices of these technologies fall
below a threshold level.

* Policies and procedures may be simplified. The
need for documentation/paperwork at multiple
check posts and in different states, customs for-
malities, and bureaucracy and red-tapeism in
various government departments should be re-
duced as far as possible. With spreading of IT
and automation, and introduction of a uniform
VAT structure or GST across all states, this situ-
-ation is expected to improve in the near future.

+ Government can create logistics SEZs/logistics
hubs/logistics parks with concessions in tax and
land rates. The same incentives may also be
extended for construction of modern automated
warehouses and cold chains. Duties and cross-
subsidies on ATF may be reduced to interna-
tional levels (or at least to the level of diesel) so
that more materials, particularly perishable items
and emergency orders, can move by air within
the country.

« Govermnment may also facilitate formation of trans-
port cooperatives to get rid of industry fragmen-
tation and diseconomies of scale. Cheap capital
may be made available to service providers for
investments in infrastructure, enabling them to
extend longer credit periods to their clients and
supplementing their working capital.

The above-mentioned economic sops/incentives/sub-
sidies extended to the organized sector would make a
level playing field for it to compete with the unorganized
sector and MNCs. The issue of poor quality and low re-
liability of service providers is linked with price-sensitiv-
ity of the market that operates at a low-cost, low-quality
level. It is not feasible for any outside agency to enforce
rules for improving the quality of service and this can
only be done by the buyer of service. With increased
competition, quality of service is bound to improve.

*  Government undertakings such as Railways and
Shipping Corporation of India may forward- and
backward-integrate to provide multi-modal and
3PL services, both domestically and worldwide.
With a vast experience and a large asset base,
it is a logical extension of services already pro-
vided by these carriers.

* Feasibility of movement of cargo by rail and road
to bordering states such as Pakistan,
Bangladesh, Nepal and China may be explored,
which might open gateways to Europe, Middle
East, Far East and South-East Asia for trade.
Models of trading blocs such as NAFTA and EU
may be followed.
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Government may organize seminars/workshops/
conferences/exhibitions cum meetings (like at
Pragati Maidan in Delhi or at Netaji Indoor Sta-
dium/Salt Lake Stadium in Kolkata) to bring in
representatives from shippers, service providers
and government under one roof (For example,
Cll organizes Logistics East Meet every year in
Kolkata). Frequent interactions would help gen-
erate more awareness of this sector, and also
attract better quality of human resources.

Government may facilitate conducting certificate/
diploma courses in logistics to attract and retain
talents, jointly with, say, lIMs, XLRI and other
leading business schools.

Besides taking the above-mentioned initiatives
specific to the logistics sector, Government must
also continue to boost the economic growth and
allow more FDIs, both in quantum and spread,

which would indirectly fuel the growth of the lo
gistics sector. For example, globally retailing ac
counts for 70% of the logistics cost. However, i
India organized retailing constitutes less than 59
of the total retail pie. As organized retail grow
and FDI restrictions in retail are lifted, retail Ic
gistics will get a boost. Government must als:
persistently strive to curb unrest and improv
infrastructure in terror-prone border states suc
as J&K and North-East. Because of securit
concerns and ill-developed infrastructure, orges
nized players are not willing to extend operation
to these states.
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Even if you are on the right track, you'll get run over if you just sit

there.
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Lean manufacturing — Hurdles and Solutions

Krishna Murari & K S Gupta

In the present business scenario, to survive in the
market and be profitable, the goal of any manufacturing
system is to produce the highest quality products in the
shortest lead time possible at the lowest possible cost.
Lean manufacturing is a total business approach de-
signed to identify and eliminate all forms of waste in the
process of producing goods. This paper highlights that
the major hurdles in implementation of lean concept
include resistance to change, lack of awareness, clash
of priorities between production schedule and the lean
implementation programme, lack of facilities and training
and non-involvement of employees at each level. It sug-
gests that Kaizen event and lean activity can be linked to
incentives or reward to generate interest among the
people for participating in the lean Journey:.

_(rishna Murari is Senior Manager (Production), ARDC, Banga-
ore; and K S Gupta is Associate Dean, ICFAI Business School
IBS), Bangalore.

—

In the last two decades, there was a revolutionary
change in the business scenario worldwide. The whole
world has become a small village as far as business is
concerned. With this change, competition has gone up.
There is cut throat competition among different compa-
nies in the same business. There are various strategies
adopted by the companies to overcome the competition
and survive in the market. Lean manufacturing is one of
the reliable and proven concepts to succeed.

Lean manufacturing is an operational strategy ori-
ented towards achieving the shortest possible cycle time
by eliminating waste. It is derived from the Toyota Pro-
duction system and its key thrust is to increase the value
added work by eliminating waste and reducing incidental
work. The technique often decreases the time between a
customer order and shipment, and it is designed to radi-
cally improve profitability, customer satisfaction, through-
put time and employee morale.

The basic objective of the lean is to minimize the
muda (a Japanese word which means waste), and con-
tinuous improvement in every stage of product by utiliz-
ing minimum time and cost. Muda is any activity which
absorbs resources but ends up creating waste. These
activities add no value to the product, service or the cus-
tomer. Lean manufacturing focuses on reduction of all
kind of waste to make continuous flow of the work, re-
duce the cycle time, reduce the transportation, eliminate
the non-value added process, reduce the motion of work-
ers by providing proper location of tools and parts, mini-
mize the transportation, maximize the utilization of ma-
chines and reduce the inventory in the production space.
The benefits generally are lower costs, higher quality and
shorter lead time.

The term lean manufacturing is coined to represent
half the human effort in the company, half the manufac-
turing space, half the investment in tools and half the
engineering hours to develop a new product in half the
time. These benefits can be achieved only if the concept
is religiously followed in the organization.
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All these objectives can be met only when there is a
conducive environment; and when the concept is under-
stood properly by all employees from top to bottom.
And when everyone is committed to bringing about
change.

It is observed that many companies have tried to
utilize the lean manufacturing concept to sustain them-
selves in the market. But only a few are successful. Other
companies are either using a few tools like kaizen or
have left the journey in the middle. Literature survey re-
veals that a few studies have been done in the west to
find out the hurdles, but that no such study has been
found in Indian business organizations. It emphasizes a
need for a study to find out the reason for failure in imple-
mentation of the lean concept and identify the hurdles to
overcome these and succeed.

The present study was carried out in a medium size
manufacturing industry where the lean programme was
started about two years back. It highlights the hurdles in
the implementation of lean in a manufacturing organiza-
tion. It also suggests the solution to the hurdles.

Lean Manufacturing Concept

Lean manufacturing is in direct opposition to tradi-
tional manufacturing approaches characterized by the use
of economic order quantities, high capacity utilization and
high inventory. In changing from a traditional environment
to one of lean production, cultural issues will emerge
quickly and so will a resistance to change. A managing
change programme is needed to accompany the effort.
However, just like anything else, lean manufacturing is
no panacea, nor should it be embraced as a religion. It is
an operational strategy that, if implemented properly, will
provide a new dimension to competing, quickly introduc-
ing new customized high quality products and delivering
them with unprecedented lead times, swift decisions and
manufacturing with high velocity.

Lean manufacturing is a total business approach
designed to identify and eliminate forms of waste in the
process of producing goods, services, or combinations
of both. Lean means “manufacturing without waste." It
is a team-based approach to identify and eliminate
waste (non-value adding activities) through continuous
improvement.

Any activity that adds cost/time without value to the
service we offer to our customers is called waste. Waste
is any resource, which does not add value to the product
being manufactured. There are seven kinds of waste:

i) Motion, i.e. moving without working.
i) Delays, i.e. waiting for anything.

iii) Transporting, i.e. moving products between work
centres.

iv) Defects, i.e. not working right the first time.

v) Over-working, i.e. doing work that beyond what
is needed.

vi) Materials, i.e. more than normal consumption of
materials.

vii) Storing, i.e. keeping products waiting.
Basic Elements of Lean Manufacturing

There are five basic elements to define the philoso-
phy and to implement lean management:

a) Specify value

b) Identify the value stream
c) Flow

d) Pull

e) Perfection.

Value defines how the customer determines whethe
or not the service provided satisfies their need. Value
stream consists of all actions required to produce the
product and it consists of all the activities including prob
lem solving, information management and physical trans
formation tasks required to produce value and opera
tional modifications. Flow means creating a new value
stream without any waste to enhance the efficient addi
tion of value, eliminating all actions that may not creatt
value for the customer. Pull emphasizes that productior
and delivery instructions are implemented at supplier lo
cations only when signalled by the customer. And finally
perfection is brought through radical and continuous im
provement efforts in the generation and delivery of th
product or service to the customer.

Benefits of Lean

Major benefits of lean manufacturing are lead tim:
reduction, inventory reduction, cost reduction, floor spac:
reduction, new product development in the least possibl
time and time reduction in production of existing produc
Other benefits include on time delivery, iMiproved re
sponse to market, accountability, better use of equipmer
and manpower, improved quality, improved workflow, jo
satisfaction, flexibility, predictability, team work and les
conflicts.
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Important Tools and Techniques

5S housekeeping is the first step of any lean imple-
mentation programme. This is the first step towards con-
tinuous improvement. The aim of 5S is to create an at-
mosphere to keep a clean, organized, safe and efficient
workplace for everyone. The foundation for the practice
of 5S comes from a Japanese programme derived from
these words: seirimeans shorting, i.e. removing unneeded
items; seiton means storage, i.e. identifying home for ev-
erything; seiso means sweeping ie. cleanliness; seiketsu
means standardizing, i.e. adherence to the standard pro-
cedures developed during the 5S programme; and
shitsuke means sustain which needs self discipline, sup-
port and rewards.

There are four important concepts namely one piece
flow, workable work, takt time and visual control. One
Piece Flow refers to the concept of moving one work
piece at a time between operations within a work cell.
Takt time is how many minutes or seconds are needed
to make one part when considering the daily volumes to
be produced in that work cell and the total time available
to perform the job. Visual controls enable the work place
to be self-explaining, self-regulating and self-controlling.

Goal setting and review of lean implementation is
done through Policy Deployment Matrix and Policy De-
ployment Progress Review. In policy deployment matrix,
goals are identified and measures are decided to judge
the degree to what the goals are met, targets are fixed
against these measures and actions are finalized. These
are generally tabulated in a chart with the location, i.e.
responsible agencies for action and resources. It is used
to provide action areas to ensure that actions are fo-
cused on activities that will impact overall goals.

- Core Techniques of lean manufacturing are:

Lean daily management system (LDMS).
Cellular manufacturing.

Total productive maintenance.
Set up reduction (SMED).
vi) Team development. .

iy
ii)
iiiy Kanban (pull scheduling).
iv)
v)

vii) Poka yoke.

viii) Value stream mapping.
ix) Standard work sheet.
X) Spaghetti diagram.

Xi) Kaizen Event.

These techniques are used for identification of non-
value added activity and eliminating or minimizing the
non-value added activity or waste. Usually, lean resource
teams are set up in the organization to facilitate lean
implementation.

Methodology

Literature survey was carried out to collect second-
ary data on hurdles faced during the implementation of
lean in various organisations. A questionnaire method
has been utilized to collect the primary data.

A lean questionnaire has been prepared for work-
men and executives to know the hurdles and solutions
for implementing lean in shop floor in an effective man-
ner. This questionnaire is based following parameters:

a) Basic knowledge of lean.

b) Interestin lean.

c) Resistance to change.

d) Awareness about lean.

e) Working environment.

f) Level of communication.

g) Level of satisfaction.

h) Level of appreciation for innovation.

i) Level of implementation — i) Kaizen event,
ii) House keeping.

j)  Training of lean.
k) Benefit from lean.

[) Inclination for growth of company.

There are about 500 regular workmen and 100 ex-
ecutives in the company. The questionnaire was circu-
lated among the workmen and executives in lower and
middle management level. Follow-up was done and 220
responses were received from the workmen and 48 re-
sponses from the executives.

Findings from Secondary Data

Literature survey reveals the following:

i) Lean manufacturing’s focus is eliminating waste.
The practice has accumulated many excellent
concepts, methods and techniques that are well
documented.
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ii)

ii)
a)

b)

c)

v)

Masaaki Imai, father of continuous improvement
and founder of the Kaizen Institute, says that
once lean has been successfully introduced, one
will find that he can build products in 10 per cent
of the lead time, with 20 [per cent] to 30 per cent
fewer workers, with 10 per cent of work-in-pro-
cesses, using one-third or one-quarter of the
space utilized in the traditional environment, and
realizing one-tenth the mistakes or rejects of the
previous level to improve quality.

Masaaki Imai, cites the three big hurdles to imple-
menting lean manufacturing:

Lack of interest in manufacturing from top man-
agement ;

Lack of commitment from employees

Difficulty in developing a useful roadmap for pro-
cess without outside help.

In a recent survey conducted by the lean enter-
prise institute (LEI), a non-profit training and
publishing company, 46% of respondents said
their lean implementation efforts were “early”
consisting of pilot projects, but had produced
positive results. Twenty-eight per cent character-
ized their efforts as “extensive’ with many areas
applying lean concepts successfully. Despite the
strong positive records, 36% of respondents re-
ported that “backsliding to the old ways of work-
ing” was a major obstacle to the effort to their
facility.

Lean Enterprise Institute survey conducted re-
cently identified the following hurdles to lean
transformations, based on 999 responses to a
questionnaire distributed earlier this year to man-
agers and executives:

Backsliding to the old ways of working—36% of
respondents

Lack of implementation know-how—25%

Lack of a crisis to create a sense of urgency—
24%

A traditional cost accounting system that doesn’t
recognize the financial value of shop-floor im-
provements—22%

Resistance by middle management—21%

Lean is regarded as the “flavour-of-the-month"—
19%

Failing to remove “anchor draggers” who oppose
change—18%

vi)

vii)

viii)

a)
b)

c)

d)

b)

c)

d)

Resistance by hourly employees—11%
Resistance by supervisors—10%
Failure of past lean projects—6%

It is observed that often the superficial acti
continue and one never gets to the activitie
provide a positive business impact.

Zomax Canada faced two specific challe
while implementing lean, according to Cu
gham, director of operations. The first chal
was dedicating enough people powered t
the project of the ground. The challenge
overcome by top management’s commitme
lean, and the realization that the company \
have to free of production staff to work on t
in order to make it work [ref 3]. Zomax Cai
confirms the importance of proper training i
implementation of lean manufacturing.

Paul Manfold identified following hurdles fe
smaller companies:

Lack of understanding of lean
Not willing to change

‘cherry-picking’ mentality, where companies
take lean thinking for lean tools and techni

Lack of focus and commitment

Companies can overcome many obstacles
avoid them altogether—by following a five
transformation process that applies lean prc
tion techniques strategically as part of cre
lean value streams (Jim Womack & Dan J
2003)

Finding a Change Agent: This leader o
transformation must have the will power and
to initiate fundamental change and make it :

Getting the Knowledge: A company nee
lean expert, someone who has mastered
thinking and techniques as a result of yea
experience in actually transforming v
streams.

Finding a Lever by Seizing a Crisis or by
ating One: Tough times are valuable bec
they create urgency for change that doesn
ist during good times. e
g -
Mapping Value Streams: LE| has found
many companies skip this step and charge a
to step five, rushing into well-intentioned-

ultimately under performing—kaizen offenses
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X)

improve a small part of a value stream instead
of the whole chain of activities. The bottomn line
on these isolated activities is that little cost sav-
ings reach the bottom line and the improvements
are difficult to sustain.

Picking something important and getting it
started, removing waste quickly to show how
much can be accomplished in a very short period.

An analysis of lean methodologies and the ex-
periences of successful lean practitioners pro-
vide best practices for launching a lean
programme. Rapidly execute the lean method-
ologies in this sequence: 5S, Value stream map-
ping, setup reduction, cellular manufacturing and
kanban. In the sequence each lean methodol-
ogy builds on previous accomplishments. There
is a strong tendency on the part of most organi-
zation that implement lean to do the easy stuff
fast to show some accomplishment and gain
acceptance.

Findings from Primary Data

The responses are summarized and given at Table 1
for the response by workmen and at Table 2 for the re-
sponse by the executives.

Table 1: Workmen survey result

Table 2: Executives survey result

Category Agree Disagree Neutral
(%) (%) (%)
Level of awareness 77.3 12.6 10.10
Level of basic knowledge  79.16 10.41 10.43
Interest 29.6 15.2 55.2
Resistance to change 20.80 02.08 .2
Inclination towards 6.15 22.90 70.95
growth of company
Level of communication 08.33 06.25 85.42
Level of training on lean 80.20 10.80 09.00
Level of implementation 18.05 18.05 63.90
Benefit of lean 23.61 33.33 43.06
Participation in 22.34 11.11 66.55
Kaizen event
Housekeeping 29.16 10.42 60.42

* 50 per cent workmen are aware of lean.

* 58 per cent workmen have basic knowledge

about lean.

* Most of them (70%) are interested in lean imple-

mentation.

* 55% workmen are more comfortable in old ways

of working.

Category Agree Disagree Neutral
(%) (%) (%)

Level of awareness 46.47 17.64 35.89
Level of basic knowledge  56.06 40.03 3.91
Interest 50.88 20.77 28.35
Resistance to change 38.97 16.17 44.86
Inclination towards 07.84 09.31 82.85
growth of company

Level of communication 40.44 24.70 34.86
Level of training on lean 26.47 50.00 23.53
Level of implementation 29.40 20.58 50.02
Benefit of lean 22.05 25.73 52.22
Participation in 32.35 14.70 52.95
Kaizen event

Housekeeping ~66.17 23.52 10.31
Conducive environment 29.40 24.26 46.34

Response from Workmen

On analyzing the responses from employees the fol-
lowing observations are made:

* Most of them (80%) are indifferent about the
growth of company.

* Level of communication about lean is not satis-
factory.

* Most of the workmen (70%) are interested in
training on lean.

* 60% workmen are not satisfied with the existing
level of implementation of lean.

* Most of them want to participate in kaizen event.
* 70% workmen are interested in house keeping.

* Most of them find the environment is not suit-
able for lean implementation.

Response from the Executives

On analyzing the responses the following observa-:
tions are made:-

* 80 per cent executives are aware of lean.

* 80 per cent executives have a basic knowledge
about lean.
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Most of them are interested in lean imple-
mentation.

80% executives want change in the way of work-
ing.

Most of them (70%) are indifferent about the
growth of company.

Level of communication about lean is not satis-
factory among officers.

Most of the executives (80%) are interested in
training on lean.

Most of them want to participate in kaizen event.

Suggestions made by Employees and Executives

The following suggestions have been noted down
during the survey among workmen and officers:

The organization must be ready to bear the teeth-
ing troubles in transition from one system to an-
other. Awareness and interest must be developed
at all levels. Kaizen event and lean activity can
be linked with incentive or reward to generate
interest among the people.

Safety precautions should be improved on the
shop floor.

Precision instruments required by facilities to
carry out day-to-day activities should be avail-
able at work place.

Safety consumables like masks, gloves, cloth
should be available all the time.

Material should be available all the time.

For the movement heavy tools a movable trolley
should be there always.

There should be one lean lecture in every month.

Proper working area should be maintained for
different type of work like sanding, trimming, fin-
ishing and cutting.

Latest documents should be providing to avoid
rejection and reworks.

Regular discussions should be held with the
employees about implementing lean.

Basic knowledge to be given to newly appointed
employees.

Sufficient space for individual work should be
provided.

First implement lean outside the shop floor rather
than inside.

Groups or teams should be made and training
to be given to them about lean.

Handbooks on lean should be given to employ-
ees.

Lean should be implemented from down below,
i.e. from operator level to supervisor.

Working areas for each group should be spe-
cific; this should not happen that some other
person is working on somebody’s table.

Those who are really working well, higher man-
agement should appreciate them from time-to-
time to increase their morale.

Hurdles for Lean Implementation

Based on the above data, the following hurdles have
been identified in the present study:

Lack of awareness.
Lack of interest.
Shortage of basic infrastructure

Wasteful movement due to a larger distance
between supporting departments like personne
payrolls, canteen, etc.

No regular and proper training to workmen an
officers.

While implementing lean in initial stage, som
production will be disturbed.

More work in progress waiting for availability ¢
next facility to carry out next operation.

Time wasting during shifting tools from one plac
to another.

Wrong concept about lean among employees
Lack of group inspiration.

At times, priority clash arises between meetir
production schedule of critical parts and acti
ties pertaining to lean.

Facilities required for implementingjean not pr
vided.

Not involving members from respective depa
ments to carry out kaizen events and maki
them responsible for implementation.
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Conclusion

According to the survey result most of the workmen
and executives put more emphasis on training than on
lean. Workmen want to work according to their own old
ways but the executives are more interested to work ac-
cording to new ways like lean. The workmen are not that
aware about lean tools. Some workmen have the wrong
concept in their mind about lean. By proper training and
providing required facilities at the work level the work-
men can be encouraged to participate in lean implemen-
tation. Resistance to change is to be dealt by proper train-
ing, counselling and advertising the results of achieve-
ments on implementing lean in some identified areas.

Organizations must be ready to bear with the teeth-
ing troubles in the transition from one system to another.
Awareness and interest must be developed at all levels.
Kaizen event and lean activity can be linked with incen-
tive or reward to generate interest among the people.
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Human Resource Practices in the Indian

Financial Sector

Kshitiz Garg, Rakesh Kumar Agrawal & Archana Tyagi

The Indian financial sector is currently witnessing rapid
growth and expansion. However, it is not possible to
sustain the growth in qualitative terms unless the human
resource systems and processes of these organizations
are geared to meet the inherent challenges of expan-
sion. In this paper, the authors carry out an exploratory
study to investigate the nature of human resource prac-
tices in twenty companies, both multinational and Indian,
operating in India and dealing with mutual funds, bank-
ing and life insurance. The findings are discussed with
respect to seven HR practices — recruitment, manpower
planning, training and development, performance man-
agement system, talent management, employee engage-
ment and exit process. The results reveal some lacunae
in the HR policies and practices of these firms.

Kshitiz Garg is currently pursuing his PGDBM (HR) from IMT,
Ghaziabad: Rakesh Kumar Agrawal is Asst. Professor (OB & HR)
at IMT, Ghaziabad; and Archana Tyagi is former Professor of OB
& HR at IMT Ghaziabad.

With intense competition in the financial sector from
both domestic and international players, the way in which
a banking or finance firm conducts business and reaches
out to its customers has changed significantly. The finan-
cial sector has witnessed rapid innovation and introduc-
tion of new financial instruments, changing customer
demands, and explosive growth in the use of information
technology. In order to survive and adapt to a changing
environment, many banks and finance companies are
putting greater stress on understanding the drivers of
success — better utilization of resources such as tech-
nology, infrastructure and employees, improving the pro-
cess of delivering quality service to customers, and
benchmarking performance (Mukherjee et. al., 2002). And
with Sensex crossing the 15000 mark (Times of India,
2007) India’s financial industry is only expected to wit-
ness greater activity.

As an industry grows, so do the organizations, and
the competition between them. In the service sector, apart
from technology, which is crucial but easily available,
human capital and intellectual assets become important
sources of competitive advantage. Today, human re-
sources have become a key concern for banks and fi-
nancial institutions as the sector depends heavily on

" people for its daily operations as well as for future growth

and expansion. Banks are silently fighting a battle on the
people front even as they grapple with other frontline is-
sues like liability management, margin pressures and ris-
ing rates.

Mr. Anil Khandelwal, chairman and managing direc-
tor, Bank of Baroda, lists HR as amongst his foremost
concerns (ET Intelligence, 2007). Most corporate offic-
ers agree that the biggest constraint to pursuifig-growth

" opportunities is the availability of talent. According to Mr.

Sanjay Nayar, CEO of Citigroup, “Retaining and finding
people to feed the growth needs of business is at the
epicenter of our strategy.” As banks move into newer
business lines and evolve new skill sets, they will need
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o constantly re-evaluate their acumen requirements and
dentify resource pools to complement the same (ET In-
elligence, 2007).

As such, a company’s strategic objectives cannot be
net without having a comprehensive human resource
trategy in place—an HR strategy that can provide a
:;ompetitive edge by hiring the right candidates, create a
;ompetitive and innovative culture, nurture and develop
'mployees, keep motivation levels high and make the
vhole organization flexible enough to absorb any changes
nat are necessitated due to external and internal forces.
n order to explore and understand the different HR prac-
ices prevalent in various companies in the financial sec-
or in India, an exploratory study was undertaken from
\pril to July 2007 which focused on seven important func-
ons/areas of concern of the human resource function in
In organization, viz., recruitment, manpower planning,
raining and development, performance management
ystem, talent management, employee engagement and
1e exit process. It can provide insights into the various
ractices being adopted by organizations in the financial
ector, and the gaps and areas for improvement, which
an help an organization properly orient and transform
iR to benefit itself and the financial industry as a whole.

flethodology

This study is primarily explorative in nature. A con-
enient sample was used and 34 companies in the fi-
ancial sector were contacted to participate, out of which
0 agreed. The final sample consisted of 20 companies
nd included prominent names in the Indian financial in-
ustry. They were a healthy mix of Indian, multinational
nd joint venture companies and dealt in mutual funds,
anking and life insurance. The companies agreed only
n the condition that their names should not be disclosed.

Both=qualitative and quantitative information about
IR practices were collected for each company in vari-
us stages. First, secondary information about the com-
any was collected over the internet. This helped in get-
ng an overall idea about the background and history
nd culture of the company, as well as about the various
roducts and services on offer. Then a basic semi-struc-
ired guestionnaire to collect data about the various HR
olicies and practices was prépared. Next, telephonic
iterviews were conducted with HR executives/manag-
rs/heads to get a general impression about the open-
ess and willingness of the managers to share informa-
on as well as to fix appointments. This was followed by
formal face-to-face interview with each manager, who
'as also requested to fill up the questionnaire. Wherever

possible, the comments and responses were comple-
mented by observational methods.

Findings

The findings of the study are discussed under vari- -
ous heads below:

Recruitment

With increasing manpower shortages and high rates
of attrition, India Inc is facing a tough task in its growth
path. High attrition rates drive up training costs, increase
HR and recruiting costs, increase the prospect of cus-
tomer service complaints or penalties and create sub-
stantial continuity problems for longer-lived projects. The
ASSOCHAM Business Barometer Survey on ‘Attrition
Problem in a Growing Economy,’ covering 160 HR heads,
reveals that maximum attrition is taking place among
employees in the age group of 26 to 30 years, while those
with an experience of 2 to 4 years were job hopping the
most (Anonymous, 2007). The costs of replacing an
employee can be as high as 120 per cent of the
employee’s annual salary (Crane, 2001; Cooshalle, 2007).
According to the PwC report of attrition, the attrition rate
in business and finance is 25 %, which is the second
highest after the retail sector where the attrition rate is
50 % (PwC, 2006).

To meet the challenges of staffing, it was found dur-
ing the survey that companies adopt various recruitment
strategies and mechanisms such as advertisements,
employee referrals, etc. simultaneously. However, the
study reveals that taking the help of recruitment agen-
cies is the most preferred channel of recruitment (75%
of the companies surveyed). Figure 1 shows the two
channels most preferred for recruitment. Employee re-
ferrals emerge as the second most preferred channel.
Employment exchange is preferred only by one company
in our sample. Campus recruitment and web portals are
the other channels that can be given some importance;
while advertising has very few takers (only one company
cited this as the most preferred channel, and a second
as the second most preferred channel).

This pattern can be justified on the grounds that in a
competitive business environment where talent has be
acquired quickly, recruitment agencies and employee
referrals can tap a large source of a trustworthy data-
base quickly throdgh recruitment agencies and employee
referrals. As one HR manager put it, “It is easy to get the
frontline staff from the various recruitment agencies. They
are also cost effective. We hire normally around 15% of
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Fig. 1. Preferred channels of recruitment

B No
O Yes

Fig. 2. Employee referral policy

our workforce from this channel” These various recruit-
ment agencies offer candidates on a temporary basis for
a tenure of normally six months. This can be extended
by the company, and if the company finds the individual
suitable, it can absorb him/her on a permanent basis.
Some companies have gone a step ahead by forming

their own channel for such purposes. Exargples inclut
Pinnacle in ICICI Prudential Life Insuranc@tfat recru
around 15% of the employees.

As Figure 2 shows, 85% of the companies studi
have employee referral schemes in place for its empl
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Fig. 3. Incentives for employee referrals

ees. Of the remaining 15%, some are government com-
panies while others refused to share any information
about employee referrals. Out of the 17 companies who
have employee referral policies, six companies have a
mandatory condition to be fulfiled before an employee
becomes eligible for the reward linked to employee refer-
ral. Mostly, this mandatory condition is that the referred
and hired employee has to stay with the company for at
least six months after joining. As another HR manager
opines, “Having an employee referral policy in place helps
us in getting good employees using the network of em-
ployees. However, our biggest challenge is to prevent
employee referral policy becoming a money earning
exercise.”

"The incentives given for referrals vary from company
to company. As Figure 3 shows, most companies give
cash incentive for referrals, which is based on tha grade
or level for which the employee is referred. Others have
a point reward system, wherein the number of points
awarded to the employee varies, again according to the
grade at which the referral is made. These points are
accumulated to redeem a gift based on the total points
obtained annually.

Basically, employee referrals are applicable at all lev-
els of the organization. If any vacancy arises, the infor-
Mation is communicated through the intranet. In tirgent
cases, printed advertisements are also pasted. The CVs
of the referrals are received by the HR Department via
e-mail. If the referral is found suitable for the job and he/

she joins the job, then the employee who had referred
the new recruit becomes eligible for fixed cash or point
based incentive, according to the grade or level of the
employee being referred.

Another important channel for sourcing CVs is the
job web portals. The recruiters are able to get access to
a large database of CVs through this source. However,
due to low effectiveness of the portals, this channel is
not amongst the two most preferred. Yet all companies
go to these job portals for recruiting purposes. Some of
the companies have gone a step ahead by introducing
their own online recruiting website, where a prospective
employee can post his/her CV. Companies like Monster.
com, Naukri.com, Timesjobs.com also provide their ser-
vices to these organizations for online recruitment.
Amongst these, it was found in our study that 50% of the
companies prefer Monster.com, and 25% of the compa-
nies orefer Naukri.com.

Campus recruitment is not neglected by the compa-
nies, especially for lower managerial positions. Only six
of the twenty companies did not go for campus hiring.
50% of the companies have a grading system of the
colleges and institutes, which is based on the company’s
own philosophy and criteria. These grades form the ba-
sis for the salary package and the grade at which a par-
ticular employee from a particular institute will be selected.
Overall, the basic rule for campus recruitment is that a
company goes for campus recruitments only if the com-
pany has a good requirement of employees.
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Fig. 4. Preferred elements for recruitment

The companies look for technical skills, communica-
tion skills, academic background, etc. while selecting the
candidates. Figure 4 shows the elements preferred in a
candidate by the companies. As is clear from the figure,
technical skills (knowledge) are considered most impor-
tant. It is important that the candidate has knowledge of
the industry. To illustrate, for mutual funds, each candi-
date must possess a certificate of the Association of
Mutual Funds in India (AMFI) before joining any Asset
Management Company (AMC). In the insurance sector,
companies prefer to recruit someone who knows the ins
and outs of the industry and how the sector functions.
Communication skills are also important, as more than
70% of the company employee strength in the financial
sector is represented by the sales people. Although prior
work experience is not the most preferred attribute, ev-
ery company believes that it is a major element. Almost
50% of the companies prefer prior work experience as
the second way of filtering the candidates. However, it
was revealed during our interviews, in the case of senior
management or middle management, work experience
becomes the most important criteria for selection.

Manpower Planning

Our survey discloses that manpower planning is car-
ried out generally on an annual basis in the last quarter
of the financial year. Senior management is responsible
for manpower planning, anc the requirement is then trans-
mitted to the human resource department for further
processing. The HR department then plans according to
the figures provided. It was also found that many HR

personnel had no clarity on any manpower plannir
ing done in the organization, although some had a |
idea—that the business heads look at the market g
and somehow formulate the requirements. In almo
ery organization, the method used is inventory b
ing—which calculates the attrition rate, employees
during the previous year, current employee base
requirement of the employees in the current year
hence calculates the number of employees to be rec
during the current year. Market signaling method i
followed in some of the companies. This is bas¢
market watch—how the industry is growing and tt
cruitments of competitors (Figure 5). Weighted API,
is a modified version of market signaling, in whic
company’s growth rate followed by employee re:
ments is identified, is also adopted by some of the
panies is identified first and then the requireme
employees is identified.

Training and Development

To continuously improve and maintain the qua
human capital, it is essential to invest in human c
through education and training (Lucas, 1988; E
1993). Effective employee training is not only critic
enhancing long term employment and economic gr
which can add to a country’s competifive-advantz
also provides firms with a unique and differen
position that can improve the standard and qua
services and products, resulting in continual inno
and increased productivity and profitability (Matl
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2002; Taylor and Davies, 2004). Financial industry is not
an exception; however the functional training requirements
in financial sector are high due to high volatility. Some of
the companies (around 30%) have a fixed percentage of
HR budget for training purpose, vvhile one company spent
a fixed percentage of revenue on training. Others do not
have any pre-set basis for allocating expenditure on
training.

—

Some companies have a provision of imparting at
izast some mandatory hours of training to all its employ-
ees. Almost every company conducts training for its dis-
tributors. As stated earlier, for mutual funds, distributors
starting their relationship with a company have to be AMFI|
certified. Some of the companies have gone a step fur-
ther, wherein the prospective employees are required to
pass a certification course indigenously developed by the
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Fig. 7. Review of training calendar

company. “We make sure that anybody we are hiring is
AMFI certified and has some theoretical knowledge of
mutual fund sector” according to an HR manager of a
mutual fund company. In the insurance sector, a rigorous
training is given to the sales people during their induc-
tion program, which may extend up to 18 days. In addi-
tion, the sales departments of the companies train the
distributors from time to time, in subjects related to IRDA
and product training. -

Different strategies are adopted by companies to
identify the employees’ training needs. These include
company objectives, expansion plans, performance man-
agement, etc (Figure 6). 40% of the companies refer to
the company’s objectives while identifying the training
needs. In almost every company (85%), the training needs
are identified through performance gaps that appear
during the performance appraisal of the employee. The
performance appraisal reveals the gaps between the
desired and expected levels of performance, as well de-
ficiencies in both behavioral and technical skills. Training
needs are also identified by the business heads or the
functional heads. Senior management gives their sug-
gestions to employees and the HR department for train-
ing purposes. However, it was also found that future
expansion plans are not considered in most companies
for identifying the training needs.

After identification of training needs, most compa-
nies studied appear to follow the same pattern for imple-
mentation of training. 17 companies have a training
calendar, which is executed on an annual basis, while
the remaining companies inform the employees about

training as soon as the need crops up. Out of these -
a majority (14) review their training calendars on an &
nual basis, while others review their calendars on mont
(1), quarterly (1) or half yearly (1) basis (Figure 7)-

Four of the companies surveyed had their own tra
ing center(s). In general, external agencies are hired
training purposes by most companies; however so'
companies use the services of internal faculty. The int
nal faculty may comprise of senior management pers
nel or even the members of the HR department. Ext
nal agencies are mainly hired for soft skills training, wi
internal faculty is used for functional training. On
whole, companies in the industry give a fair chance
employees to nominate themselves for a particular tr:
ing. Employees can also participate in a training whic
not on the list. However, it was found that in more tl
40% companies, employees cannot nominate themsel
for a particular training. It is the line managers or
senior management that ask them to attend a partic!
training programme.

Evaluation of the training is one of the most im|
tant parts of the training, which lets the company ki
whether the training is making any sense to the c
pany or not. The results of any training pertaining to ft
tional or technical skills are easily seen within a perio
a few months. Line managers keep track of the progi
of the subordinates and the impact of the fgaining on 1
periormance. However, evaluation of soft skills trainir
done through subjective analysis. Companies take fi
back from the customers, subordinates and line mal
ers about the impact of the training on the behaviour
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- soft skills of the employee. For overall evaluation, the
Afcompanles normally take feedback from the trainers,
-f;ﬁralnees and the HR department. This feedback provides
~Insights on improvement required. It was also found that
'iig% of the companics follow the Kirkpatrick model for
SValuation the training programme. This model is used
'”Ol’ifly for the first two levels of the Kirkpatrick model, i.e.,

action and learning, out of the four levels—reaction,

arning, behaviour and results.
—

Performance Appraisal

Performance appraisal in most of the companies
studied is conducted annually in the final quarter of the
financial yzar. The performance appraisal process was
found to be quite systematic. Based on future growth
and the previous targets achieved, senior management
set the goals for the company. These objectives and goals
are then shared with the departments and conveyed to
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the lowest levels. The individual goals are set by the line  monthly basis (Figure 8). As one HR manager says, “It
manager, in accordance with target achieved previously  the prerogative of the line manager. The relationst
anc the market conditions, in consultation with the  between the junior and senior also mfaters.” T
individual employee. The employee fills a goal sheetand  performance appraisal process period also varies frc
is rated later on based on performance against the pre- department to department. For example, in one of 1
set goals. The goals are reviewed on an annual basis in companies, performance appraisal for the sales deps
most companies; however some companies review them ment was conducted on a quarterly basis, while otl
on a half yearly basis, others every quarter or even on a departments appraised performance annually.

446 Human Resource Practices in the Indian Financial Sec




No Error

1%

Central Tendency Error

Halo Error

Leniency Error

)
i

14

Fig. 12. Errors identified during performance appraisal

70% of the companies surveyed have an online per-
formance management system (Figure 9). However, the
methods of performance appraisal are not the same
across companies. As Figure 10 shows, different com-
panies use different methods of performance appraisal.
Management by Objective (MBO) method is relied upon
by the some companies (45%), while 25% of the compa-
nies follow the Balanced Scorecard approach. 360 de-
gree feedback is not used in any company’s PMS pro-
cess. For rating employees, three of the 20 companies
do not adopt comparative methods for ranking, 55% use
bell curve, while the remaining utilize ranking method or
alternate ranking method.

Based on the performance, around 50% of the com-
pahies provide fixed percentage of CTC to their employ-
ees as performance incentives to high performers, while
25% share profits either in the form of employee stock
options or cash based on profit (Figure 11). The compa-
nies arrange training for the underperformers. Some com-
panies also have a system of coaching or mentoring.
70% of the companies give their underperformer a time
limit to adhere, and if the employee does not show im-
provement, the individual may be asked to leave the or-
ganization. The companies also give a fair chance to
employees to appeal, and all the companies have an
appea. mechanism in place. If any employee is not happy
with the feedback given by the line manager, the indi-
vidual can report it to the HR department. The HR de-
partment in consultation with the senior management

probes the situation and takes appropriate action as re-
quired.

One of the major tasks during performance appraisal
is to minimize the risk of errors. As one of the HR man-
agers cautioned, “These errors can affect the decision
relating to incentives and promotion. If there is bias in
the feedback, a deserving employee may not get the
appropriate bonus.” Figure 12 shows that most of the
companies sampled frequently encounter leniency error.
This is followed by halo error. However, 7 companies did
not identify any error encountered during the performance
appraisal. This is likely because they have a small em-
ployee base; hence any error that surfaces is taken care
of then and there, and is not allowed to go into next step.
As one HR Manager comments “We are small company
of around 300, and | know most of the employees and
how they are performing, and the same applies to the
other employees in the department. Hence the chance
of error is minimal. Even if we come across such an er-
ror, we are able to rectify it then and there.”

Talent Management

Talent management ensures that the right people,
with the right skills, are in the right place, and are en-
gaged and focused on the right activities to-achieve tar-
geted business results. It is the complete set of processes

" an organization employs to identify, acquire, deploy, de-

velop and manage the people it needs to successfully
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execute its business strategy- This set of processes is
the global integration of HR functions, grouped into three
primary areas which impact the employee lifecycle - at-
tracting talent, alignment and maintenance (appropriate
skill sets need to be aligned with job functions) and con-
tinuous learning and development of talent (Workforce
Management, 2007).

The HR department in the financial industry is cur-
rently in the evolving stage. Hence most of the compa-
nies in the industry do not have a formal process of
talent management-—-the talent management in the or-
ganization is identified through the performance grade or
the subjective teedback given by the senior management
or the line managers of the company (Figure 13). Each
company tries its level best 10 retain the talent in the
organization. As shown in Figure 14, about 60% compa-
nies of the companies surveyed give their talent over-
geas exposure, while 30% companies give them educa-

tional incentives.

However, some companies do have 2 formal talent
management process in place. They have & system of
talent rating which is carried aut through 2 comprehen-
sive process of talent identification. it is a three stage
process where the engagement level and the motivation
level are judged through different psychological surveys.
some of the companies give best employee of the month
awards while others make their succession plans keep-

ing the talent in focus.

448

Human Resource Practices in

3, Talent identification

Employee Engagement

Organizations have traditionally relied upon fi
measures of hard numbers to evaluate their perfor
value and health (Luthans and Peterson, 2001). A
metrics such as proﬁtabtlity, revenue, and cash
main important financial indicators, the so-callé
human oriented measures such as employee @
traits and percept'tons are also NOW peing recog
important predictors of employee pehaviour an
mance (Pfeffer,1 998). A meta-analysis conduct!
Gallup Organization concluded that the most
work units of companies have people doing wh
pest, with people they like, and with 2 strong
psychological ownership for the outcomes of
(Harter, 1999). Within over 2,500 pusiness, N
and education units, Gallup has empirically d
what it calls “employee engagement to be a
predictor of desirable organizationa! outcom
customer satisfaction, retention, productiv'ny
ability (Buck'mgham and Coffman, 1999). A
Kahn (1990), engagement isa multidimensior
_employees can be emotionally, cognitively ¢
engaged- Engagement occurs when one is

vigilant and/or emotionally conrgr,ﬁed to O

d that organizaﬁ

For example, |CIC! Bank holds Namastey
tests, while ING Vysya Mutual Fund condur
_Cricket Championship. The contests aré al
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Fig. 14. Talent retention techniques

at the departmental and branch levels. Many companies
also conduct festive celebrations and off-site picnics to
nearby hill station or other picnic spots. Most of the
organizations also have a reward and recognition sys-
tem in place. ICICI Prudential Life Insurance has a sepa-
rate department called RnR specifically for this purpose.
Every company calls these programs by different names:
Champions in CRISIL, Star of the month in ICICI
Prudential, Star Performer in Standard Chartered MF,
etc.

Exit Process

An exiting individual is a teeming repository of all the
experiences acquired over his/her period in the organi-

| zation. Passing on these experiences in a way that illus-

trates how a company does its business provides a pow-
erful management tool to induct a successor quickly, ef-
ficiently and cost effectively into the new job and the new
company (Kransdroff, 1995). In the present survey, we
found that every company has an employee exit form for

" the exit interview. 85% of the companies have made it
| compulsory to give an exit interview. Each company
| maintains a checklist for the formalities to be completed
| when an employee leaves the organization. Most of the
| companies observe that they have never ¢ncountered a

situation when the company is at fault. However, if they
'do encounter such a situation, senior management has
\the discretionary right to correct it.

Implications and Suggestions

The financial industry is in the service sector where
knowledge is the main competitive advantage. Knowl-
edge resides with the employees; hence to manage the
manpower effectively, companies must have strong HR
practices to support the predicted growth. However, it
was observed in our study that some companies have
newly created HR departments while others have HR
departments which still need to evolve and grow. Many
gaps in the HR processes and practices followed in the
industry are quite evident. If the lacunae are not cor-
rected, the growth of the financial sector, and conse-
quently the Indian industry, will be affected.

One of the lacunas identified during study is that in
most companies, HR itself is treated more as a ‘hygiene’
factor than a ‘motivator’ Consequently, HR policies were
geared more towards preventing dissatisfaction rather
than increasing motivation. There were very few compa-
nies who actually gave HR the place it deserves, espe-
cially allowing it to perform a strategic role.

Job description is a very crucial part of the organiza-
tion. In most organizations, either the job description is
not reviewed at all or if it is reviewed, the process is
done by the business heads or the team leaders of the
organization with the HR department as a consultant.
The person on the job is not involved in preparing or
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reviewing the job description. As an individual working
on the job, he might have a better knowledge of the
changes required, if any; hence his/her feedback is very
valuable. Hence, involving the employee in the process
not only will make the job description more comprehen-
sive, it will also increase the involvement level of the
employee and his sense of ownership.

Most of the companies identify their training needs
through the performance grades. Although it is a good
source of training needs identification, it should not be
the only important source of training needs identification.
Training needs can be identified from many sources.like
company objectives, succession planning, etc. In addi-
tion, a company does not attempt to align its training
needs with the overall vision and mission of the com-
pany. A company's long-term plan and objectives are ex-
tracted from its vision and mission; hence they become
the obvious source of identifying training needs for long
term success. However, the surveys reveals that compa-
nies generally follow a short-term approach—as the re-
quirement creeps in due to various forces, the compa-
nies send their employees for training to address the
immediate concerns.

In addition, many companies do not have a process
in place to identify the errors that occur during perfor-
mance appraisal, neither do they have a formal control
to prevent biases from creeping in. This is an important
area which needs to be looked into; else a company may
lose its most talented people due to inequities in the or-
ganization. Unfortunately, most of the companies feel that
compensation is the best way to retain people, ignoring
other factors as superficial. The financial sector being
very volatile, the performance review process should be
improved and made more authentic wherever required.
In addition, companies need to work further and put a
formal talent management process in place. Lastly, em-
ployee engagement should not simply be treated as a
fun culture creating activity; it is a much more complex
process and should be treated as one.

Conclusion

Our study has revealed that the human resource
policies, systems and processes are not fully geared to-
wards meeting the challenges of expansion taking place
in the Indian financial sector. With human capital being a
key driver of organizational success in the service in-
dustry, this needs to be seriously looked into. Rather than
enabling HR to be a source of competitive advantage for
firms, an unplanned and ad hoc approach towards HR
can become a barrier for success in the future. As a

function, organizations should empower HR to becor
a ‘motivating’ arm rather than just a ‘hygiene’ arm. Or
then will human resources be able to play a strate¢
role in the future.
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Book Review

Green Productivity In Small and Medium Enterprises,
(Volume-1: Industry and Agriculture; Volume-II: Envi-

ronment, Health and Waste Management), Edited by:

M. Soundarapandian, Concept Publishing Company,
2007, pp 335 (vol. 1) pp 294 (vol. 2), price Rs 1500.

The book titled “Green Productivity in Small and
Medium Enterprises” is an edited volume in two parts
based on 53 articles presented in the national seminar
organized by Gandhigram Rural Institute, Gandhigram,
in association with AICTE, New Delhi.

Volume I: Industry and Agriculture

Green productivity is not a new concept, but has
emerged gradually. Because it concentrates upon the
preventive approach, it assumes the utmost importance
as far as small-scale industries are concerned. This book
explains the impact of green productivity in the fields of
agriculture and industry. The volume comprises of 25
articles by various authors.

Green productivity can be explained as adoption and
implementation of environmentally sound processes and
procedures to optimize the utilization of resources to
enhance production. In other words, this concept focuses
upon enhancing, producing without rating adverse im-
pacts on the environment. Seen from a different perspec-
tive, improvement of the environment should have ben-
eficial rather than deleterious effects on the quantity and
quality of production. Thus green productivity stresses
optimum utilization of space, manpower, energy and raw
materials, i.e., all the factors of production.

The principles of greén productivity and problems in
application of green productivity industrial estate man-
agement has been explained with pollution prevention
and energy conservation pracesses. The approach and
methodology of green productivity like getting started,
planning, generation and evaluation of GP options, imple-
mentation of GP options and monitoring and review are
explained with various GP tools and techniques like

Benchmarking, Brainstorming and Concentration, Eco-
mapping, Pareto analysis and control charts, etc.

The book also dealt with environment guidelines for
industries particularity textile industry, Indian packed drink-
ing water industry and dyeing units giving details about
environment impact assessment and measures to im-
prove in case of packed drinking water industry. The tech-
niques of solid waste management in rural industrial units
has been analyzed using three R's”, i.e. Reduce, Reuse
and Recycle. Similarly waste minimization techniques and
strategies for waste management in small-scale indus-
tries are explained giving benefits rendered by a busi-
ness corporation to environment and key factors in the
success of a cleaner production programme.

Green productivity in the agriculture sector has been
explained on the basis of gross sown area, gross irri-
gated area, consumption of fertilizers and consumption
of pesticides using regression on time series data from
1991-2001. It is highly imperative to promote organiza-
tional link-up system to encourage growth and develop-
ment of Green Marketing Cooperative Organizations and
Enterprises in the New Millennium. Particularity for the
promotion and encouragement of adoption of Green
Marketing Practices by cooperative marketing and pro-
cessing organizations for doing business and transac-
tions to face cut-throat competition in the open market.

Society as a whole has become sensitive to the natu-
ral environmental and depletion of natural resources. Thus
the cooperative Marketing and Processing Organization
in the new millennium must adopt the approach to mar-
keting of green products.

Environmental management and implementation is-
sues are directly and indirectly affecting and influencing
all human and bisiness organizational activities. Various
link-up system like (i) Linking Green Marketing Coopera-
tive Enterprises with credit (financial) organizations (ii)
Linking Green Marketing Cooperative Enterprises with
processing organizations (iii) Linking Green Marketing
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Cooperative Enterprises with processing and Export-ori-
ented organizations (iv) Linking Green Marketing Coop-
erative Organizations with Trading and Production Sys-
tem (v) Linking Green Marketing Cooperative Enterprises
with inter-Cooperative Organizations (within and outside
India) can be encouraged.

Green marketing refers to the marketing of products,
commodities and services considered. It refers to the
need for being environmentally friendly and by doing so,
it places the onus on marketeers to be environmentally
responsible directly and accountable in the long run. The
demand for the green marketing of products and ser-
vices has been necessitated by the increasing demand
of the consumers (both in developed and developing
countries). Even many Governments across the devel-
oped and developing countries are increasingly becom-
ing more concerned about the promotion of “Green Mar-
keting System and Business Activities™. A large number
of rules, procedures, acts, laws, guidelines, controls and
regulations have been framed and instituted by various
Governments to promote Green Marketing.

The approach to human resource development for
agriculture productivity and economic, technological and
institutional issues of watershed management have been
explained with case studies. The impact of bio-energy on
rice production in agriculture has been discussed giving
energy use patterns, influence of different energy sources
on productivity of rice, and problems and prospects of
energy use in the agricultural sector.

Typology of groundwater socio-ecologies, groundwa-
ter and poverty in Asia has highlighted the implications
of runaway growth of groundwater irrigation, especially
in some Asian countries and the tremendous contribu-
tion groundwater has made to human welfare globally.
The depletion of groundwater will make our country more
prone to earthquakes. Therefore an appropriate mix of
legislation, pricing policy and enforcement measures are
essential to optimize water conservation and protection.

Green productivity thus forms an integral part of the
broader sustainable development agenda and moves
society towards sustainable production and consumption.
This book is useful for the students of industrial and ag-
riculture economics, strategic management and business
policy in general.

Volume-ll: Environment, Health and Waste
Management

It will be difficult for small and medium enterprises to

continue to operate in view of strict implementation ¢
existing environment regulations and more regulation
to be promulgated in the future. For example, in Indi
many small-scale units have been forced to close dow
or change location for environmental reasons. Second!
if SMEs invest in waste (end of pipe) treatment, produc
tion costs may not remain competitive. Now SMEs ar
finding themselves in a dilemma, and the way out aj
pears to be the green productivity approach, because
results in a clearer environment and higher production
less cost.

Green productivity can resolve a number of maj
problems of SMEs pertaining to the environment. It ce
enable them to sustain today’s cutthroat competition ar
survive against giant multinational companies. On tt
other hand, it will help industries to create a positive ir
age as an environmentally responsible company in tt
market, while at the same time helping the company
confirm to regulatory requirements.

Solid waste management in small towns has bet
explained in terms of better utilization, and aspects lil
health hazards due to handling of solid waste have be
highlighted and so too has the role of different agencit
in the management of solid wastes. This is an importa
problem faced by the local governments, like Panchayal
Municipalities and Corporations. Every day large quan
ties of waste are being generated by the different ec
nomic sectors. This waste could be effectively manags
and in some cases effectively conserved. Effective ma
agement and conservation of waste generally conserv
the natural as well as environmental resources.

Furthermore, conservation of natural resources a
effective management of waste can reduce the probler
of pollution and thus save man and nature. Natural en
ronment can be protected by adopting appropriate was
management policies, which should be effectively imp
mented by the authorities. The success of waste mée
agement schemes and programmes depends upon t
coordination of the different government machineries, w
the support of effective people’s participation.

Environmental reporting is at its infancy in Ind
However, even this type of brief statement in the dire
tors report is also absent in most of the annual repor
In its environment statement the concer ‘_industry
required to provide information on (a) Water and r
material consumption (b) Pollution generated (c) Natt
of hazardous and solid wastes and disposal practic
(d) Impact of pollution control measures on conservat
of natural resources. Considering the poor level of er
ronmental disclosure in the corporate environment
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ports, the possibility of constraints of inclusion of the
environmental statement in the director’s report should
be judged. Thus the Environmental Reporting will fulfill
the social responsibility of corporate.

Environment issues in product development like so-
cial accountability 8000 (SA 8000), ISO 9000 and ISO
14001 etc. are explained with benefits to workers, trade
unions, NGOs, organizations, consumers and investors.
The aspects of eco-efficiency, environmental responsi-
bility, greenwash, stakeholder accountability etc. for cor-
porate responsibility are put in plain words in detail elabo-
rating the environment issues in corporate business.

The pollution of various resources has gone on to
such an extent that we are unable to breathe fresh air
and drink fresh water. Pollution does not have to cause
physical harm, but may merely interfere with human ac-
tivities. Chemical spewed into the air or water from an
industrial plant may be harmful to humans and other or-
ganisms living near the plant. If expensive pollution con-
trols are required, the plant may be forced to shut down.
On one hand the advancements of science and technol-
ogy have added to human comforts by providing us with
automobiles, electrical appliances, supersonic jets, space
crafts, better medicines, better chemicals to control harm-
ful insects and other pests, etc., but on the other hand,
these have given us a very serious problem to face, that
is, pollution.

The book also analyzes the reasons for health haz-
ards due to conventional energy and environment suited
rural energy systems. Environmental and health impacts
against using conventional (or) traditional biomass fuels

and striking with force on other alternatives available for
meeting the energy requirements. The awareness regard-
ing health impacts against conventional sources and
collision with force on the other alternative renewable
energy sources will reach the people’s mind, only if the
Government takes proper steps to spread this aware-
ness by conducting many development programmes
about renewable energy sources. They must try to in-
crease the subsidy on the installation cost of renewable
energy devices. Only then the middle income and high-
income group will come forward to adopt these renew-
able energy sources, which lead to sustainable economic
development of our country. Adopting a proper renew-
able energy source is an important way of reducing
health-related problems and keeping the environment
clean and safe.

Environment has emerged as a major worldwide
concern. Pollution in particular is perceived as a serious
threat in industrialized nations, while natural resource
degradation due to pollution and population explosion is
becoming a serious impediment to the economic devel-
opment in developing countries. This book is very useful
to young researchers and academicians working on dif-
ferent environmental issues. It is also useful for the stu-
dents of industrial economics, corporate executives and
prospective entrepreneurs.

Reviewer: Rajesh Sund

Oil is seldom found where it is most needed, and seldom most

needed where it is found.
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