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ABSTRACT
— e

This paper attempts to estimate trendsin area, production and productivity of Arabica and Robusta coffee for the period of 1995-96 to
2011-12. The analysis is based on data for past 17 years. The entire analysis was done separately for all coffee growing states for the
study. The trend in growth analysis reveals that the trend in area, production and productivity over the years were positive in first and
third period and whilein the second period, was shown negative as indicated by the cubic equation. The study also noticed that the trend
of Robustawith respect to areaand production surpassed Arabicaat national level. Further, asthe crop wasintroduced in thelast decades
in to non-traditional areasin abigger way, the instability with respect to both Arabicaand Robustawas very high and hence, affecting on
stability at national figures. The main sources of instability in coffee production (Arabica and Robusta) werefound to be changed in area

variance and changed inyield variance.
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Cffee is the second largest commodity in the world
trade next only to petroleum, and hence aptly
described as ‘Brown gold’. Coffee occupies a pride
place among plantation crops grown in India, which is most
important cash crop grown in tropics. India ranks sixth in
coffee production after Brazil, Vietnam, Colombia, Indonesia
and Ethiopia. India produces both Arabica and Robusta
varieties of coffeein proportion of 31:69 per cent with an area
of 49:51 per cent respectively. Coffee is cultivated in about
4.04 |akh hectare (comprisesabout 1.97 lakh hectare of Arabica
and 2.06 lakh hectare of Robusta) with production of 3.22
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lakh metric tons where in Arabica accounts 1.05 lakh metric
tonsand 2.17 lakh metric tonsof Robusta (Coffee Board, 2011).
Cultivation of this stimulating beverage crop is mainly
confined to the southern states of Karnataka, Keralaand Tamil
Nadu which are traditional coffee growing regionsin India.
To a lesser extent, coffee is al'so grown in Non-Traditional
Areas (NTAS) which includes Andhra Pradesh, Orissa and
north-eastern states (Arunachal Pradesh, Assam, Manipur,
Meghalaya, Mizoram, Nagaland, Orissa, Sikkim, Tripuraand
West Bengal). In Karnataka, Coorg, Chikmagalur and Hassan
are mgjor districts, which produce both Arabica and Robusta
in amost an equal proportion while Kerala specialized in
Robusta and Tamil Nadu in Arabica. The focus of coffee
cultivation in NTAsis an integral part of tribal development
and afforestation programme (Babu Reddy, 2001).Summer
showersareimportant for flowering in coffee and are received
during the month of March-April.

Coffeeis predominantly export oriented commodity in
India with 70 per cent of its production is being exported
thereby earning sizeable foreign exchange. The objective of
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this paper is to study the prospects and growth of Indian
coffeeindustry and emerging challengesthat it isfacing with
changing market scenario.

METHODOLOGY

For the purpose of the present investigation, time series
datafor last 17 yearsi.e. from 1995-96 to 2011-12 have been
collected from various issues of ‘Coffee Statistics’ published
by Coffee Board of India, Bangalore. The statistical figures
related to area, production and productivity of coffee were
compiled and analyzed by fitting polynomial trend equations.

Trend analysis:

Thetrend analysiswas carried out to measure the growth
in area, production and productivity of both Arabica and
Robusta coffee in India, employing polynomial function as
below.

Yt=a+bX+bX2+bX3+e

where,

Yt = Area/Production/Productivity in time period t

a = Intercept

X =Timeperiod

b1, b2 and b3 are Regression coefficient to be estimated
e=Error term.

Instability analysis:

In order to study stability in coffeeindustry with respect
to area, production and productivity, co-efficient of variation
was estimated using the expression given below.

_ Standard deviation
Mean

Cv x100

ANALY SIS AND DISCUSSION

Different trend equations arefitted dependi'ng upon their
goodness of fit and their suitability to assess the trend in

area, production and productivity of coffeein major growing
statesin the study. The data over the period 1995-96 to 2011-
12 were considered for the study. The cubic function was
fitted for all area, production and productivity due to its
superiority over other functionsin terms of better coefficient
of determination (R?). In this study, an attempt has been made
to compute magnitude of change that had taken placein area,
production and productivity of coffeein major growing states
by computing coefficient of variation.

Trendsand instability in area, production and productivity of
coffeein India:

Thetrend in area, production and productivity of coffee
are presented in Table 1. It is observed from the table that,
growth trends in Arabica coffee area increased for overall
study period i.e., in first stage at the rate of 7878.01 ha per
year and in later part at the rate of 580.01 haand in terminal
stage it increased to the tune of 20.95 ha per annum. The
overall trend equation was statistically significant, asreveled
by Fvalue (96.73) and fluctuation in areadue to timefactor to
the extent of 95 per cent as indicated by R2 Arabica coffee
production was increased at the rate of 11536.43 tons per
annuminthefirst stage across|ndia, it noticed declineratein
second stage i.e., at the rate of 1479.23 tons per annum and
againinlast stage which increased at to 50.38 tons per annum
which were statistically significant at 5 per cent level. The
variability in Arabicacoffee production was explained by time
factor to the tune of 42 per cent as reveled by coefficient of
determination. At the national level, annual productivity of
Arabicacoffeewas noticed to grow by 33.14 kg/hain thefirst
stage, declined by 6.00 kg/hain afterward stageand in terminal
stage it had increased by just 0.22 kg/ha. Basically on two
major counts, coffee cultivation had not expanded much viz,
short of suitable elevated land with the industry and change
in rainfall pattern. Besides, higher cost of production for
Arabicacoffee and yield gap at different parts of the country

Tablel: Trend in area, production and productivity in coffeein India (1995-96 to 2011-12)

Arabica Robusta
Area Production Productivity Area Production Productivity
Intercept 133894.9 81979.93 631 156827.2 75823.38 513.28
bl 7878.01** 11536.43* 33.14 1383.98 33226.96** 183.86**
(2345.26) (4736.44) (27.01) (1520.57) (6695.17) (34.37)
b2 580.77*** -1479.23* -6.00 403.05 -3493.41** -21.77%*
(298.30) (602.44) (3.43) (193.40) (851.57) (4.36)
b3 20.95*** 50.38* 0.20 -18.15* 119.33** 0.754**
(10.91) (22.04) (0.125) (7.076) (31.15) (0.159)
R? 0.95 0.42 0.78 0.98 0.85 0.71
F 96.73 3.20 15.65 236.06 26.39 11.12
cv 10.27 9.79 15.24 9.51 16.20 11.03

Note: *, ** and *** indicate significance of values at P=0.05, 0.01 and 0.10, respectively

Figures in parenthesis indicate standard error of respective coefficient
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werethe other reasons associated with ups and down in coffee
industry.

In this study, an attempt has also been made to compute
the magnitude of change that had taken place in area,
production and productivity by computing the coefficient of
variation. The results are presented the Table 1. The extent of
variation in Arabica coffee area at national level was 10 per
cent. The variability in the area occurred due to moderately
increasing area under cultivation particularly in NTAs. The
production variability was 3.20 per cent due to pest and
diseases and productivity level of the crop. The coefficient of
variationin productivity was 15.24 per cent, it wason par with
production. The variation has accounted for output growth
fluctuation over the years. The productivity of Arabicacoffee
could be improved further by breeding efforts.

Indian Robusta coffee registered aremarkable progress
in area, production and productivity during last decade.
During the period between 1995-96 to 2011-12, the areaunder
Robusta coffee increased steadily. It was also observed from
thetable 1 that, the growth in Robusta coffee areawas noticed
at therate of 1383.98 haper annumininitial stage, it continued
toincreaseinlater part to the tune of 403.05 haper annumand
started declining in terminal period to the extent of 18.15 ha
per annum. However, the result of overall period of study was
statistically significant as shown by F statistic (15.06). The
production growth observed was 33226.96 tons per year in
first stage and shown declining trend to the tune of 3493.41
ha per annum and started improving slowly at 119.33 tons per
annumin later stage. The productivity hasal so improved from
752 to 1019 kg/ha during the same period. Intheinitial period,
Robusta coffee productivity increased at 183.86 kg/ha per
annum and started declining at 21.77 kg/haper annum in next
stage and interminal stageit witnessed 0.75 kg/ha per annum
improvement.

The magnitude of change in area, production and
productivity of Robusta coffee at national level suggested

that more or |ess stabl e coefficient of variation of 9.51 per cent
in case of area, quite stable in case of production (16.20 %)
and productivity (11.03 %). The variation in area took place
due to sensible increasing area under Robusta coffee
cultivation in the country. The production variable was
explained by theimprovement in productivity from 752 kg/ha
in 1995-96 to 1019 kg/hain 2011-12, signifying tremendous
improvement in Robusta coffee production technology.

Trendsand instability in area, production and productivity of
coffeein Karnataka state:

Thetrendsin area, production and productivity of coffee
in Karnataka state (Table 2) indicated that, Arabica coffee
area showed increasing trend during first stage and was
statistically significant at 1 per cent level. Inthe second stage,
the declining trend (616.63 ha per annum) was noticed and in
thethird stage, itimproved with anincreasing rate of 17.76 ha
per annum. Thevariation in Arabicacoffee areawasinfluenced
substantially because growers stopped growing Arabica
coffee due to fluctuation in world coffee prices during post
2000 period and increase in incidence of pest and diseases,
which might have affected profitability of the crop. Whereas
the trend in Arabica production in Karnataka state for the
study period indicated that the cubic coefficient increased in
initial stage (10389.54 ha per annum), declined in later stage
(1315.89 per annum) which were statistically significant at 5
per cent level and in third stage again it shown increasing
trend (43.51 haper annum). Thetrend in Arabicaproductivity
in Karnataka state for study period has shown that the cubic
coefficient was statistically non-significant.

The area under Arabica coffee in Karnataka state was
found to be stable asindicated by low coefficient of variation
at 4.86 per cent. Asaplantation crop, it isconfined to certain
agro-climatic zones, hence the scope for variability in areais
low. Production variability was due to unseasonal rains and
pest and diseases. The coefficient of variation in productivity

Table2: Trend in area, production and productivity in coffeein Karnataka state (1995-96 to 2011-12)

Arabica Robusta
Area Production Productivity Area Production Productivity
Intercept 87976.7 66751.54 778.44 71558.99 47815.74 729.55
bl 6650.68** 10389.34* 41.92 14457 15666.65* 174.62*
(1478.86) (4689.81) (43.82) (1474.52) (1503.36) (51.54)
b2 -616.63** -1315.89* -7.04 520.46** -1337.12%** -20.68*
(188.10) (596.50) (5.57) (187.55) (642.78) (6.65)
b3 17.76* 43.51*** 0.25 -21.34* 44.20*** 0.71*
(6.88) (21.82) (0.20) (6.68) (23.51) (0.23)
R? 0.80 0.45 0.49 0.98 0.88 0.49
F 17.76 3.59 425 244.87 3354 4.21
Ccv 4.86 12.10 12.64 17.85 21.42 10.22

Note: *, ** and *** indicate significance of values at P=0.05, 0.01 and 0.10, respectively

Figuresin parenthesisindicate standard error of respective coefficient
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was 12.64 per cent, it wasat par with production. Thevariation
in productivity has accounted for output growth fluctuation
over the period of years.

At, first and second stage, area under Robusta coffeein
Karnataka state increased to the extent of 144.57 and 520.46
ha per annum, and in terminal stage, Robusta coffee area has
shown decreasing trend at arate of 21.34 ha per annum. The
increase area dedicated to Robusta coffee cultivation was
mainly dueto conversion of Arabica coffee areainto Robusta
coffee because of resistance of the crop against pests and
diseases and lesser cost of cultivation. The overall Robusta
coffee production and productivity trend in Karnataka state
wasincreasing for the study period. The areaand production
of Robusta coffee in Karnataka were found to be moderately
stable asreveled by coefficient of variation of 17.85and 21.42,
respectively whereas productivity was found to be stable with
low co-efficient of variation of 10.22. This callsfor research
efforts to improve the production technology to increase the
productivity of Robusta coffee in Karnataka state.

Trendsand instability in area, production and productivity of
coffeein Keralagtate:

Kerala state is the second largest producer of coffeein
Indianext only to Karnataka. It occupiesabout 3,865 haarea
under Arabica coffee and 81,033 ha under Robusta coffee.
Kerala state witnessed decline in Arabica production both in
first and second stage i.e., 58.64 and 9.01 tons per year,
respectively whereasit improved just by 0.70 tons per year in
the terminal stage (Table 3). The decline in production
associated with declinein productivity by 22.40 and 1.57 kg/
ha per annum in the same period. The variation in Arabica
coffee area, production and productivity were 4,23, 18.32 and
19.52 per cent, respectively.

In the overall period, the cubic co-efficient with respect
to areawas statistically significant asshown by Fvalue (133.85)
and variation due to time factor wasto the tune of 96 per cent
asindicated by R?. Whereas the trend in Robusta coffee area
in Kerala state was at increasing rate (874.76 ha per year) in
first stage. In the later stage, the rate of decline (76.48 ha per

Table3: Trend in area, production and productivity in coffeein Kerala state (1995-96 to 2011-12)

Arabica Robusta
Area Production Productivity Area Production Productivity

Intercept 3783.89 20.34.45 530.70 77350 257.65 342.52
bl 92.51 -58.64 -22.40 874.76** 13017.33** 155.55

(81.60) (80.94) (22.38) (96.93) (2763.51) (34.01)
b2 -9.46 -9.01 -1.57 -76.48** -1418.75** -17.86**

(10.76) (10.29) (2.84) (12.3) (351.49) (4.33)
b3 0.22 0.70*** 0.16 2.27%* 50.40** 0.60**

(0.39) (0.37) (0.10) (0.45) (12.86) (0.15)
R? 0.36 0.79 0.78 0.96 0.70 0.67
F 250 16.83 16.10 133.85 10.17 9.10
cv 4.23 18.32 19.52 1.06 13.96 13.29

Note: *, ** and *** indicate significance of values at P=0.05, 0.01 and 0.10, respectively

Figures in parenthesisindicate standard error of respective coefficient

Table4: Trend in area, production and productivity in coffeein Tamil Nadu state (1995-96 to 2011-12)

Arabica Robusta

Area Production Productivity Area Production Productivity
Intercept 27356.79 12307 446.20 530.88 3790.72 680.10
bl -960.26* * 218.91 24.08 57.24*** 141.63 16.87

(212.70) (845.11) (33.32) (27.05) (258.50) (46.72)
b2 109.09** 26.51 -1.11 -7.86* -19.08 -2.28

(27.05) (107.49) (4.23) (3.44) (32.88) (5.94)
b3 -3.45%* -1.95 -0.0092 0.28* 0.85 0.11

(0.98) (3.93) (0.15) (0.125) (1.20) (0.21)
R? 0.67 0.19 0.25 0.29 0.26 0.24
F 8.92 1.04 1.50 1.81 1.52 143
CV 2.29 10.88 11.35 0.89 11.12 11.22

Note: *, ** and *** indicate significance of values at P=0.05, 0.01 and 0.10, respectively

Fiaures in parenthesis indicate standard error of respective coefficient
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year) was noticed which was statistically significant at 1 per
cent and in third stage, it improved with an increasing rate of
2.27 ha per year. Similar trends were witnessed in case of
production and productivity too.

Kerala state has witnessed high stability (1.06 per cent)
state in case of Robusta coffee area and quite stable with
respect to Robusta production and productivity to the extent
of 13.96 and 13.29 per cent as noticed by coefficient of
variation. Increase in production is more contributed by
increase in productivity level of the crop.

Trendsand instability in area, production and productivity of
coffeein Tamil Nadu state:

During 2011-12, Tamil Nadu occupied 25,708 and 5636
ha area under Arabica and Robusta coffee cultivation,
respectively. Itisquiteinteresting to know thetrend inArabica
coffeeareain Tamil Nadu state. It noticed declinein areaboth
ininitial and termind stagei.e., 960.26 and 3.45 haper annum
(Table 4). Production trend were positive (218.91) for initial
stage because of productivity stand 24.08 kg/ha per annum
during the same period. The productivity registered negative
trend both in second and terminal stage and hence affected
on production level.

The area under Arabica coffee was found to be more
stablein Tamil Nadu state asit witnessed lower coefficient of
variation (2.29 %) and moderate stability was observed in
case of production and productivity asindicated by coefficient
of variation of 10.88 and 11.35, respectively. Thus, increasein
production was more because of increase in productivity of
Arabica coffee in Tamil Nadu state during the study period.

At thefirst stage, thetrend in areafor Robusta coffeein
the state increased at a rate of 57.24 ha per year, witnessed
decline of 7.86 ha per year in the later stage and in terminal
stage again it noticed marginal increasei.e., 0.28 haper year.
Similar trend were observed in case of production and
productivity.

The area under Robusta coffee in Tamil Nadu was also
found to be highly stable as noticed by lower coefficient of
variation value (0.89) as scope of expanding areais limited
because of agro-climatic factors. Production and productivity
were also found to be moderately stable as reveled by
coefficient of variation values, 11.12 and 11.22, respectively.
Thus, it is significant that increase in production of Robusta
coffee in the state during the study period was solely due to
increase in productivity. The varietal improvement and
improvement in production technology might have triggered
the productivity growth in the study area. Prakash (1986) made
study on supply response, market margins and growth rates
of Indian coffee. Babu Reddy (2001) made some observations
on trends in Indian coffee industry while Gairhe and Reddy

+-0-0-¢

(2012) presented the scenario of coffeein Indiaintheform of
review.

Conclusion and policy implications:

The foregoing analysis indicated that, area, production
and productivity of coffee in the country is increasing with
moderate fluctuations from year to year except in NTAS. In
order to sustain production, it is necessary to formulate and
implement a time bound action plan to increase the
productivity and exploit the possibilities at expansion of
especially in NTAs. The average productivity of Arabicaand
Robusta coffee grown at NTAs are 108 kg and 109 kg/ha,
respectively whereas the productivity for rest of Indiais 592
and 968 kg/ha. As expansion of land is limited factor, the
production needs to be enhanced through yield improvement
which are important considerations to reach with to improve
coffee production in the country. Top priority to the
productivity stabilization measureslike, increase productivity
through research and devel opment, management of estates,
spending on re-plantation programmes and a subsidy
components by the government. Filling up the vacancies and
uprooting old bushes and replanting with best avail able stress
resistance planting material would be the main area of concern
toincreasethe productivity of coffee estates. The productivity
could beimproved further by breeding stressresistant varieties.
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