
C HAP T E R - VIII 

TEMPORAL PRICE VARIABILITY OF INDIAN TEA 

Trend of export of Indian tea in the foreign markets vis-a-vis increasing competition 

faced by it in the international market has been explained in the preceding Chapter. The factors 

causing relatively adverse position of Indian tea in the international trade as compared to its 

major rival tea producing countries and the advantage of Indian tea manufacturers enabling 

them to successfully pass on additional production cost to the domestic consumers through 

increasing prices by taking opportunity of the buoyant internal market are explained in 

Chapter vn . The objective of this Chapter is to examine the temporal price behaviour of tea 

in the domestic market to verify the contention that the domestic market acts as a cushion to 

protect Indian tea producers from worst impact of international markets as mentioned earlier . 

This entails a study of trend and fluctuation of tea prices in the home market. 

8.1 Trend Growth of Tea Prices 

Data on tea prices in world market and that for Calcutta and All India auction as 

available from the Tea Statistics compiled by Tea Board of India have been used as 

representative prices. Trend growth in money prices of Indian tea in the global markets and 

that in the domestic market are shown in Table 8.1 and Table 8.2 respectively. 

Annual growth in price of Indian tea in world market during the period 1962-90 is 

recorded nearly 4 per cent as against over 7 per cent in the home market . Annual price data 

are furnished in Appendix Table 8.1A, Table 8.2A and Table 8.3A. It is an indicative of 

arbitrage by the Indian tea manufacturers (traders) in directing the sale to the home markets. 

One may argue at this juncture that the substantial devaluation of Indian rupee in 1966 and 

thereby increasing the value of U.S. dollar in relation to Indian rupee creates an iota of doubt 

to the above observation. In view of this , a comparison of growth of Indian tea prices after 

1966 in the world market seems to be meaningful. For this purpose annual growth of tea 

prices in both global and home markets over the period 1971 - 90 has also been worked out . 

Remarkably higher gro\\1h of Indian tea price in the home market as compared to that in the 

world market from 1971 onwards as revealed from Table 8.1 and Table 8.2 has affirmed the 

above contention of arbitrage by Indian tea manufacturers (traders). 
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Table 8.1 : Trend and simple exponential growth of average price of Indian tea in the foreign markets 
expressed in terms of U.S. Dollars 

Country Constant Trend r2 Annual r2 Annual 
growth rate growth rate 
1962- '90 1971 - '90 

India 0.7370 0.0690 0.6930 3.97 0.7452 5.16 
(7.809) (7.80) 

Tread equation : Growth equation : 

r2 

0.7847 

Y1= a+bt, b = Trend value Log Y1 = a+bt, b = Growth rate 

Data available from 1962 

Table 8.2 : Annual growth rate of money price of tea at Calcutta auction and at all auction centres in 
India taken together, over 1961 - 1990 and its sub- periods. 

Simple exponential growth rate Kinked exponential growth rate 

Auction Centre Constant 1961-90 

Calcutta 1.2600 7.86** 
(20.952) 

All India 1.2888 7.32** 
(19.843) 

Fig. in the parenthesis Indicates t-values 
•• Significant at 1% level 
• Significant at 1 0% level 

r2 Constant 

0.9401 1.6048 

0.9636 1.5914 

1961-70 1971-80 1981-90 

2.33* 9.83** 9.15** 
(1.988) (11.032) (8.915) 

2.56* 8.73** 8.91** 
(2.049) (9.211) (8.161) 

R2 

0.9672 

0.9574 



Now the question comes to the fore whether such direction of trade towards home 

market depresses the relative price of tea and thereby traders' profit. With the assumption of 

proportional variation in production and marketing cost over time the trend in relative price of 

tea may plausibly be taken as an indicator of profitability . The trend growth of relative price of 

tea in relation to the prices of all commodities ( tea price deflated by all commodity price 

index) as well as in relation to prices of food articles ( tea price deflated by food price index) 

have been calculated and presented respectively by Table 8.3 and Table 8.4 . An increasing 

trend in relative price of tea from 1971 onwards as observed in Table 8.3 and Table 8.4 is an 

indicative of increasing trend of relative profitability through sale in the domestic market. 

Higher growth rate of internal consumption demand for tea in comparison with that of supply 

as elicited from preceding discussion has led to higher relative price as delineated in above 

Tables. 

8.2 Year-To-Year Variation in Tea Prices 

Increasing trend of profitability and thereby creating incentive to manufacturers (traders) 

to trade in the home market on continual basis cannot be affirmed only by the increasing trend 

of relative prices noted above without accounting for the variability of year -to- year price 

movement . The method adopted in Chapter m in estimating instability has also been used in 

this Chapter . In addition to this, other three commonly used methods for measuring year - to -

year changes in prices have also been adopted for the present study to estimate instability in 

year-to- year variability of tea prices. 

In the first method, differences in prices are calculated for each pair of consecutive years 

and expressed as percentages of the higher of each pair of figures . The simple average of all 

the percentages thus obtained, irrespective of sign, is taken as the magnitude of price 

fluctuation over the whole period considered. This method has been frequently used by the 

U.N'. The second method involves subtracting the annual price from the price ofthe preceding 

year, computing the standard deviation of these changes for the period and expressing the 

standard deviation as a percentage of the average price. The percentage figure thus obtained is 

taken as the measure of fluctuation for the whole per-iod . This measure is often used by the 

I. For detail. see U.N. Secretariat./nsrability of Export Market of Underdeveloped Countries. New York. 1952. 

p.77. 
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Table 8.3 : Annual growth rate of relative price of tea ( money price deflated by all commodity price index) at 
Calcutta auction and at all auction centres in India taken together, over 1961 -1990 

Auction CentrE 

Calcutta 

All India 

Simple eXPOnential growth rate 
Constant (1961 - 90) r2 

-1.5826 -0.098 0.0024 
(- 0.261) 

-1.5538 -0.640 0.0985 
(- 1.749) 

Fig. in the parenthesis indicates !·values 
•• S lgnlflcant at 1"' level 
• Significant at 10"' level 

Kinked exponential growth rate 
Constant (1961 -70 (1971 - 80) 

-1.2775 - 4.80*** 0.980 
(- 3.838) (1.028) 

-1.2908 - 4.57*** -0.120 
(- 3.599) (-0.126) 

(1981- 90' 

2.020* 
(1.847) 

1.78 
(1.602) 

Table 8.4: Annual growth rate of relative price of tea ( money price deflated by food price Index) at Calcutta auction and at all 
auction ·centres in India taken together, over 1961 - 1990 and its sub- periods. 

__ Auction Centre 

Calcutta 

All India 

SimPle e,tDOnential growth rate 
Constant (1961- 90 r 

-1.7539 0.22 0.0095 
(0.518) 

- 1.7251 -0.33 0.0233 
(- 0.817) 

Fig. In the parenthHialndlcatea t-valuea 
.. Significant at 1% level 
• Significant at 5% level 

Constant 

- 1.3512 

-1.3646 

Kinked eXPOnential growth rate 
(1961 - 70) (1971 - 80' (1981 - 90) R2 

- 6.36* 2.92* 1.12 0.4920 
(- 5.020) (3.038) (1.013) 

- 6.13* 1.83** 0.88 0.4430 
(- 4.832) (1.894) (0.796) 

R2 

0.3832 

0.3918 



U.S.Department of Agriculture2
• J.D. Coppock3 has used another measure of instability which 

also provides allowance for the removal of trend factors. The computation procedure for his 
method, described as the log variance method, is as follows: 

Let Pt be the price coefficient in year t; N the number of years; P the simple arithmetic 

mean of the logarithmic differences between Pt and Pt + 1· Pt + 1 and Pt + 2 and so on; and 
Ytog, the logarithmic variance of the series. Then 

Pt+1 

Ytog = -------
N- 1 

and the Coppock instability index= [(anti log ~g -1)] X 100 

The indexes of instability in tea prices, both for absolute and relative prices, under four 

alternative measures stated above are cited in Table 8.5 . In case of Boyce's measure the 

instability of money prices for all auction centres are found statistically significant . But for 

relative prices, whatever be the deflator , instability in temporal price variation is not noted 

significant (Table 8.5). Of the other three measures, the instability estimate by U.N. measure 

is worked out to be lowest irrespective of types of price and centres of auction. The degree of 

instability obtained by U.N. method for absolute and relative prices at the three auctions is 

noted very low ranging from 10.5 per cent to 16 per cent. According to U.S.D.A. method it 

varies from 14 to 23 per cent and from 15 to 25.5 per cent by Coppock method. The degree of 

instability in wholesale prices of tea as worked out by alternative methods noted above 

highlights the fluctuation with low or at least with moderate ( tolerable) amplitude. From 

foregoing discussion on analysis of price trend of Indian tea in home and abroad inter alia 

relatively low degree of instability to inter-year variability of Indian tea prices in the home 

market one cannot refute the proposition that the domestic market in acting as a cushion to 

2. See for instance. Shuffet. D.M, The Demand and Price Structllre for Selected Vegetables, Technical Bulletin 

No. 1105, U.S.D.A, Washington D.C. 1954, p. 23. 

3. Coppock. J.D. International Economic Instability, McGrow- Hill. 1962. p. 24. 
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Table 8.5: Instability in tea prices 

1. Calcutta auction money prices 
over 1961 - 90 

2. All India money prices 
over 1961 - 90 

3. Calcutta auction prices deflated by 
all comodity price index with base 
1981 -82 = 100 over 1961 - '90 

4. All India price deflated by 
all comodity price index with base 
1981 -82 = 100 over 1961 - '90 

5. Calcutta auction price deflated by 
food price index with base 
1981 -82 = 100 over 1961 - '90 

6. All India price deflated by 
food price index With base 
1981 -82 = 100 over 1961- '90 

7. Money prices of Dooars's tea at 
Siliguri auction over 1981 - '93. 

8. Money prices of Dooars's tea deflated 
by all comodity price index (with base 
1981 -82 = 100) over 1961 - '90 

9. Money prices of Dooars 's tea deflated 
by food price index (with base 
1981 -82 = 100) over 1961 - '90 

Fig. in the parenthesis indicates t-values 
* Significant at 5% level 

Coppock 
instability 

index 

16.10 

16.30 

16.80 

15.14 

25.10 

25.58 

20.91 

21.97 

23.91 

Method used Method used by Boyce's 
by U.S dept. United Nations measure 
of agriculture 

23.06 10.58 - 0.0026* 
(- 2.329) 

23.02 10.54 - 0.0021* 
(- 2.305) 

15.78 11.42 -0.0002 
(- 0.135) 

14.14 10.40 0.0003 
(0.280) 

22.83 14.31 0.0027 
(1.016) 

22.55 13.83 0.0029 
(1. 087) 

18.62 14.82 - 0.0035* 
(- 2.033) 

20.01 14.76 -0.0030 
(- 0.875) 

21.92 16.15 -0.0006 
(-0.181) 



protect Indian tea producers ( traders) from worst impact of keen competition of the foreign 

market. 

8.3 Seasonal Price Variability of Tea 

Seasonal price behaviour is a regularly repeating price pattern that is completed every 

twelve months. Such regular pattern arises from seasonality in demand, seasonality in supply 

and marketing or a combination of the two . Seasonal variation in demand for tea is not 

reported by any researcher. Thus seasonal price pattern of tea, had there been anything, is to 

be caused by seasonality in supply and marketing. The seasonality in production in North 

Indian gardens is recorded. From the end of February production begins and gradually it gets 

momentum and reaches to the peak in June . This seasonality in production of tea is visualized 

for the gardens where production is fully dependent upon rainfall. In view of predominance of 

rainfed production system prevailing in Dooars (noted earlier in Chapter- V) the seasonality 

in production of tea as outlined above may reasonably be conceded to . With the above 

background of seasonality in production this section examines its impact on seasonal price 

behaviour of made tea with particular reference to Dooars. 

The seasonal pattern is analysed by construction of seasonal index numbers. Four 

methods are generally used to arrive at seasonal indices from monthly data considering the 

total of index numbers for 12 months is 1200, average being 100. Out of four methods, 

namely (i)Simple Average Method (ii) Ratio-to-Trend Method, (iii) Ratio-to-12 Month 

Centred Moving Average Method, and (iv) Link Relative Method the Ratio-to-12 Month 

Centred Moving Average Method appear to be the best as argued by Acharya and Agarwal4 

For the present purpose seasonal indices of prices have been worked out by adopting the Ratio

to-12 Month Centred Moving Average Method5 • By utilizing the monthly wholesale prices of 

made tea at Siliguri auction over the period 1981-956 separately for leaf, dust, and combined 

grade are shown by Table 8.6 through Table 8.8. Adjusted seasonal indices for the month of 

January to December shown in the last row of the above Tables for leaf, dust as well as their 

4. Acharya S.S and Agarwal. N.L,_Agricultural Prices -Analysis and Policy. Oxford and IBH Publishing Co. 

Pvt. Ltd .. 1994, pp. 123- 136. 

5. For detail procedure of estimate one may see Page No. 129-134 of the above book. 

6. 6. Monthly wholesale price data of made tea for Dooars region were available only from 1981 onwards. 
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Table 8.6: Monthly price Indices and seasonal price indices of made tea (leaf grade) ofthe selected gardens for the period 1981 -95 

Year January February March April May June July Auaust SeDtembet October November December Total 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 
1981 - - - - - - 101.80 100.60 101.30 108.10 107.70 101.90 -
1982 100.60 92.10 87.70 90.30 101.00 108.00 105.30 103.10 99.80 97.70 92.60 89.20 -
1983 92.10 102.10 90.80 100.00 111.30 114.60 87.70 92.60 99.70 107.90 121.90 111.50 -
1984 97.30 80.40 81.10 97.80 111.70 115.20 112.20 108.70 92.70 103.70 108.70 106.80 -
1985 103.60 88.80 76.30 82.10 107.70 113.10 108.10 102.20 85.40 89.50 98.90 111.20 -
1986 104.50 98.60 73.80 98.50 105.70 106.40 97.60 92.30 99.30 109.60 108.70 106.50 -
1987 101.80 97.60 89.60 103.80 101.80 103.70 99.80 102.40 102.40 103.40 99.70 95.20 -
1988 95.90 92.30 89.70 101.60 103.30 115.50 102.10 94.60 91.70 91.50 91.40 94.90 -
1989 102.90 97.10 95.70 95.80 96.70 99.00 99.00 102.10 116.70 104.60 99.00 90.90 -
1990 102.40 107.50 99.20 111.90 108.40 105.70 96.20 92.60 93.60 104.50 99.70 100.30 -
1991 99.90 89.10 83.10 110.40 111.90 110.10 110.80 105.70 98.70 94.30 90.40 92.20 -
1992 89.60 85.90 81.30 123.10 112.10 112.50 103.50 91.50 87.10 89.80 89.60 93.50 -
1993 104.10 119.40 104.60 106.20 108.20 105.00 97.20 98.50 96.70 98.80 107.10 116.00 -
1994 110.80 86.70 72.00 106.20 101.60 103.40 96.30 96.80 93.20 91.10 93.80 101.30 -
1995 110.10 98.70 82.30 104.00 102.20 104.70 - - - - - - -

Total 1415.60 1336.30 1207.20 1431.70 1483.60 1516.90 1417.60 1383.70 1358.30 1394.50 1409.20 1411.40 -
Average 101.11 95.45 86.29 102.26 105.97 108.35 101.26 98.83 9i.M 99.61 100.68 100.81 1197.64 
Adjusted 
average 101.31 95.64 86.48 102.46 106.18 108.56 101.48 99.02 97.21 99.81 100.88 101.01 1200.00 
seasonal 
index 



Table 8.7 : Monthly price indices and seasonal price indices of made tea (dust grade) of the selected gardens for the period 1981 - 95 

Year January February March April May June July August Septembe October November December Total 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 
1981 - - - - - - 104.50 100.70 104.50 110.90 110.00 106.60 -
1982 103.30 86.00 86.70 77.80 98.10 110.90 108.90 104.70 101.20 97.00 93.00 91.60 -
1983 92.90 105.50 86.80 89.20 116.30 122.10 92.10 94.20 102.70 108.10 122.10 110.20 -
1984 94.80 74.20 76.00 66.50 113.10 121.80 116.70 109.70 91.20 106.00 114.60 114.10 -
1985 105.80 86.20 80.40 66.60 100.30 118.60 111.60 104.60 80.70 85.90 108.00 119.30 -
1986 119.70 69.30 95.10 67.20 67.20 117.40 108.10 97.50 109.50 122.00 112.20 109.60 -
1987 104.00 92.00 80.50 90.90 103.00 102.80 104.40 104.40 104.10 105.00 104.10 99.70 -
1988 102.50 91.40 91.70 86.60 105.10 103.80 108.90 99.90 96.40 95.10 93.40 94.90 -
1989 100.40 93.40 90.90 83.20 101.40 100.40 102.40 105.20 119.80 104.60 98.00 93.20 -
1990 104.40 106.80 91.80 113.40 113.50 106.70 94.20 89.20 93.70 101.00 103.50 104.40 -
1991 107.90 81.80 92.90 81.10 116.30 114.30 115.20 108.20 103.00 96.50 90.90 92.20 -
1992 90.40 81.50 67.90 112.50 122.10 120.80 107.50 92.70 88.50 85.90 88.00 95.30 -
1993 107.40 120.30 95.80 113.40 109.10 107.60 98.30 97.90 94.60 90.50 107.60 118.90 -
1994 116.00 88.60 63.70 88.10 116.10 108.40 99.80 99.80 91.70 89.90 96.00 107.60 

1995 114.30 95.00 70.30 74.40 110.40 108.90 - - - - - - -

Total 1463.80 1272.00 1170.50 1230.90 1492.00 1564.50 1472.60 1408.70 1381.60 1398.40 1441.40 1457.60 

Average 104.56 90.86 83.61 87.92 106.57 111.75 105.18 100.62 98.68 99.88 102.96 104.11 1196.70 

Adjusted 
106.86 112.06 105.47 100.90 98.95 100.16 103.24 104.40 1200.00 average 104.85 91.11 83.84 88.16 

seasonal 
Index 



Table 8.8 : Monthly price indices and seasonal price indices of made tea (leaf and dust combined) of the selected gardens for the period 1981 - 95 

Year January February March April Mav June Julv August Sept em be October November December Total 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 
1981 - - - - - - 103.00 101.10 102.60 109.40 108.90 103.70 -
1982 101.00 89.40 87.10 84.40 100.90 109.40 106.80 103.90 100.60 96.90 92.80 89.90 -
1983 92.30 103.40 88.10 97.80 113.00 117.20 89.30 93.20 101.00 107.90 122.60 110.90 -
1984 95.80 77.10 78.50 94.50 112.70 117.70 113.90 109.70 92.70 104.80 110.70 109.20 -
1985 103.70 86.20 76.60 78.00 105.90 114.80 109.40 103.10 84.40 88.40 101.40 113.10 -
1986 105.20 97.90 79.60 89.10 92.90 109.70 100.30 93.80 102.30 113.10 109.80 107.60 -
1987 102.40 95.60 85.00 102.20 102.60 103.80 100.60 103.00 101.80 104.30 100.80 96.60 -
1988 98.10 93.00 90.40 98.40 105.00 105.80 104.20 96.50 93.40 93.00 92.60 95.60 -
1989 102.10 95.80 93.40 93.90 96.90 99.60 100.00 103.00 117.70 104.70 99.00 91.60 -
1990 102.90 107.20 95..90 112.80 109.80 106.10 95.90 92.00 9~t.10 ..;, 104.70 101.10 101.70 -
1991 100.70 87.40 76.90 108.50 113.80 111.80 112.10 106.70 99.80 94.80 90.90 92.80 -
1992 90.00 84.60 75.10 122.70 113.60 114.60 104.60 92.10 87.20 89.10 89.60 94.10 -
1993 104.80 119.50 101.20 108.00 108.80 105.70 97.40 98.20 96.20 . 97.40 107.00 116.70 -
1994 116.60 86.90 70.00 104.60 104.00 104.40 97.20 96.90 92.80 90.60 94.00 102.70 -
1995 111.20 97.80 78.90 98.50 103.90 105.60 - - - - - - -

Total 1315.60 1224.00 1098.00 1294.90 1379.90 1420.60 1434.70 1393.20 1366.60 1399.10 1421.20 1426.20 -
Average 101.20 94.15 84.46 99.61 108':1-s- 109:28 102.48 99.51 97.61 99.93 101.51 101.87 1197 76 

Adjusted 
average 101.39 94.33 84.82 99.79 108.35 109.48 102.87 99.70 97.79 100.12 101.70 102.08 1200.00 

seasonal 
Index 
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combined grade unveil no significant variation in prices over months. However, lowest price 

recorded in March (off season) and highest price in June (peak season ) is likely to be perverse 

which needs explanation. Two analogous but differentiated in amplitude of in seasonal price 

variability behaviour are identified from the Table 8.6 through Table 8.8. Firstly, there is 

noted a little soaring of price from October onwards which is continued upto January and 

thereafter a sharp dwindling and reaching to the trough level in March. And secondly , after 

attaining the trough level in March price increases with a greater pace and thereafter declines 

relatively less sharply upto October. In the first phase gradual soaring of price from October 

onwards to January (lean season) appears to be normal pattern while sharp decline thereafter 

in February and March, at the end of the lean season, seems to be perverse. Tea is a beverage 

the price of which largely hinges upon its quality parameters, the aroma is most important of 

them. The longer the time commodity is retained for future sale the higher will be the degree 

of deterioration in quality and thereby lower price is realised. Thus, the attempt would have 

been made on the part of the manufacturers or traders to deplete the old stock before the new 

crop comes in. Moreover, fresh stock of products from South India used to reportedly compete 

with the old crop of North during the lean season in North India. These factors might have 

reasonably contributed to form notably lower price in February and the lowest in March. In 

case of second phase a relatively sharp increase in price from April to June and thereafter 

decline may reasonably be ascribed to the quality of the product because of the fact that better 

quality leaf (crop) is harvested in pre-monsoon and in early monsoon period which extends 

from March to June and thereafter during peak monsoon period leaf quality is decelerated. The 

seasonal price patterns of made tea both for leaf and dust and also for combined of the two 

have also been depicted by graphical presentation in Fig. 8.1. 

From the above discussion one can arrive to the conclusion that tea is a commodity which 

is free from regularly marked seasonal price fluctuations. This is due to its intra-year storage 

capacity and the highly organised character of the tea trade and industry bent upon distributing 

the product evenly throughout the year. Observed seasonal price variability with smaller 

amplitude is, however, explained by inventory variation and quality factors of made tea. 
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