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SUPPLY RESPONSE FUNCTION CF TEA
" FOR INDIA AND SRI LANE4
A COMPARATIVE' STUDY
R. Sizdhar'shan Canagarajah* .
.Introdu‘clion.. ‘ .

Tea is a perennial crop widely cultivated in developing countries . especially
in South Asia and Africa. Although tea was not produced on a large scale
until the '19th century, it had-bezen in cultivation in China and Japan before
the 17th century (Sarkar, 1972). Commercial cultivation of tea in large and in- '_
tensive estates was started. in Assam after 1852 and - by Sri Lanka and Java®
after' 1860 (Chung and Upkong, 1981). The main impetus to a tea industry
came from Britain, which was.the colonial power 'in these countries and the
main world consumer of tea, The cultivation became popular in African coun-
tries, especially in Kenya, - Tanzania and Nyasaland, only in the 1920s, ’

~ There are three main kinds of . tea (a) Black Tea (b) Green Teé,'(c) Qool-
ong Tea. Commercially Black Tea is more important than other two types, and
its major producers are India and Sri Lanka.

The developing countries, which produce about 83), of world tea, are to
a large extent dependent on the commodity for their forcign exchange earnings.
In 1984 the total value _<;f world tea exports was $2860.1 million, of which
$2530,6 million came from the developing countries of the world ( FAO Trade
Year took, 198G). However, it is important to. note that tea coostitutes only 1%
by value of the primary commoditics -imported "into the industrial countries.
" Although initially tea received high prices and constituted majo: part of exchange
- revenue for developing countries, today it has b:come onz of the chezpest
drinks in the world avd has thus bccome by itself an inadequate source of
foreign exchange revenue for developing countries. . .

* I have .cnjoyed many hclprﬁl-discussions about this psper with Dr. William
Peterson and Mr, Andrew MacKay. Any remaining errors are of course my
own responsibility. .
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Nevertheless, in India, Sri Lanka and China tca accounts for a "high pro-
portion of npational income, employment and foreign. exchange earnings. In Sri
Lanka in mid 1970°s tea contributed about 20% of national income and accoun-
ted for 65"/. of foreign exchange :earnings, although it accounts ‘today only for
-about 35% -of foreign exchange earnings. Although in India tea is cultivated in
only 0.5% of cultivation land. it accrues the largest source of export revenue
‘among the crops accounting for about 10%. : ' -

In the world tea industry India .and Sri Lanka are the two most important
participants, as it can be observed from the summary of the latest - tea statis-
tics given in Table 1 with respect to these countries.

Table 1: Statistics of. Tea Production in India and Sri Lanka, 1984. )

. - India . .Sri Lanka
Export Volume . - ~ .20.06 18..9
(% of World Total) o . g '
Production ™4 9.5
(% of World Total) ST L
Cultivated Area ;- T s 10 o1
(% of World Total) e e g T
‘Yield (kg. / ha.) . _ 15703 0 0 849
Area Expansion “between .’ 8: .46 - L .2, 04
1981 and 1985, percent - : .

Source, Food and ’Agriéulture Crganisation Trade Yearbook, 1985 :
Food and  Agriculture Organisation Production Yesrbook, 1685.".

In India and Sri Lanka, unlike Africa, tea is cultivated in . large estales.
The labour was recruited on’ contractual basis either from other parts. of lh-e
country _as -in India or from neighbouring countries as was the case in 8-
Lanka, depending on relative labour costs. Although tea has generally been culti-
vated on a monoculture basis, recently in Sri Lanka they have started iater-
plantation of rubber in tea estates. :

In Sri Lanka more than 90% of the tca ‘is sold at local -auctions, whereas
in India 533 is sold directly and 15% through local ‘auctions, - (Chung and
Upkong, 1981). Thus London, which was originally the centre for tea auctions
has diminished in importance. The increased importance of local auctions have
limited the scope for re-exporting and blending which ‘were carried out’ byA!hF:
multinationals. ’ 8™ : o
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Another important development in the world tea industry'hds been the in-
creasing unportance of Kenyan ‘tea and diminishing share of Indian and Sri
Lankan tea. This has been mainly due to the extensive expansion of acreage in .
African countries which is not possible in thé case of Sri Lapka or - India.
Thus earlier econometric -studies stow the significant area response functions for
India a{xd Sri Lanka, .while those of African countrics show the contrary. .

These similarities .and differences between India and Sri..Lanka, along with
the change in the relative position -of- both countries in terms of production
trade and consumption rnakes 1t of interest to compare and analyse the nature
and importance of‘ the factors’ responcxble for changes in tie levels of supply.

_ Factors affeccmo ‘the supply respon<e of tea

The tg:rm supply .‘response functhn' was used by W Ww. Cocbranc to de-.
Dote changes -in the long run -supply caused by changes in all .the relevant
_ variables; thus it is differentiated from the ‘supply fu__nclibn' which summarizes
the changes in the limited number of factors in the short run. Supply response
functions can- be differentiated on the basis of the nature of changes in a limited
number of factors in the short run.. Supply response functions can be distin-
guished on  the basis of the naturé of the crop uader cultivation.  They are:
(1) Annu_al crops = cultivated anrually which ylelds without much delay, -generally
within that year and for that " year only. (3 Perennial crops - yielding only
after a lag which' is called the gestation period of the crop during- which time .
the crop matures. The latter group are thus characteriscd by an investment de~
cision with yields omly after a ‘delay but  continuously. ‘

Tea falls into tho second- group ‘as it is a perennial crop having long ges-
tation -periods and yields accruing over a long span of time.. Hence . like other
perennial crops, . supply of tea too, will rely on expectations of future ‘prices
and yield condmons, thus initial decisions are made on the basis of such ex-
pectations. ' Co :

The tea age - yield profile gives- an insight in.to the nature of the crop and
expectation formations. Tea takes about three to eight years to ‘mature and beg-
ins to produce a yield, in the period which we refer to as the gestation period.
- This period can and usually wx]l differ among regions of the same country or
even between various countries. Tea tree reaches the peak yield between 13 to
- 15 years, " and ‘continues a high yield, without much fluctuations for another,
70 - 80 years, after which it starts declining steadily and slowly. During
which fime the producer may uproot and replant ‘or accept the lower yields
when prices are’ very .high and profitable. .
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This age - yield profile plays an- impor_tant' role in undcrstanding - the age
specificity that significantly affects the supply function. They are

1. Tea supply can be i'n.crc'ased through “the expansion of the arca under
cultivation, which'is an investment decmon and wrll cause ‘chapges in the
levels of sunply enly m the long run.

2. Short run.increases in the. levcl of supply due. to mtemxve pluckms and
fertiliser app_xcatxou resultmg in mcrcascd y:eld

Expansion of tea acreage depcnds cru'cial_ly. on the availability -of ‘land and
availability of funds for investment both of which may possibly have high oppor-
tunity costs. This is so since ‘tea is’ a perénnial crop- and “since land could

. be also used in the producuon of other perennial export crops whrch may
be profitable. Hence a long term of expansion of the area under cultivation
depends on the rc]atlva profltabrllty of tea with regard to other perennial crops
such as coffce, rubber and cocoa all of wh:ch more or less compete for tle
same limited resources. Therefore the ma;or way of dealmg with  the
shortage of land and other. factors is to carry out. cxtcnswc and well planned
replantation which again could be reduced to the mipimum due to ‘relative att-
ractiveness of tea vis —a - vis other similar crops.

In the short -run tea production can be increased mainly in two ways.

1. coarse plucking - S.lcaves'and a bud.are plucked instead of the wsual
2 leaves and a bud. 1t should be. however, noted that tea qualxty decreases
although ylcld and total supply increases.

(2) fertiliser application- It has been observcd that through applc=tnon of

1 kg. of Ammonium Sulphate yicld can be incréased varying by S to 8 kgs./ha, -

. However the increasing cost of fertiliser miakes it an unattractive way of increas- .
ing j'icld in developing countries. Fertiliser application also makes it possible '

to shorten the gestation period, (Chung and Upkong. 1981). '

However it can be scen from the above reasoning .that: the limits of possible
expansion of acreage (o increase supply can be overcome by mcreasmg the yield -
m the short rum. : ;

Climatic conditions and soil fertility are also relevant for better ~yicld re-
suits'. Tea crops need much rain and sunlight and should be  grown in areas
where there is mo frost (G. K. Sarkar, 1972). The fertility consideration makes

-62 -



highlands of about 3000 - 5000 feet ab0vc sea level prcfcrablc to flat land. The
dlfﬁculty in formulating a rational guantitative megasure restricts thz . extensive ~
8nﬂl)'515 of weather conditions in the supply respouse functions. Although re-
cently some studids have been including weather “indices in- supply respc nse fun-
ctions it has not resulted in any satisfactory or significant result.-

Technological factors, too,. play an important role ia determining supply
Tesponse of tea. The tea industry did not undcrgo much tcchnologxml ‘change
after these countries gained independence from Britain- partly due to- fear of
nationalisation of forcign investors and also due to scarcity of trained personnel.
But very recently there, has been much progress in the ext:nsive research under- -
taken in-tea industry which brought forth high yielding seeds thus. providing a
viable and efficient wav_ of increasing -yield. " Also there has been substantial
progress in areas of manuring, weed control, pruning,” shade management, soil and
moisture conscrvation, and control of pests and disease. All these factors
gave higher yields than before. Howsver,  due to the variations over time and
between countries” in the use of such measures,_apd difficulties in obtaining an
appropriate quantitative index, these. factors are génerally only captured by the
_introduction of the time trend as a dependent _variable.

. The most important factor _that affects supply response function is the price -
factor, and in the case of perennial crops the expectation of price. by producers
is of particular importance, as the gestation period and - other factors place res-
trictions in increasing supply in a short span of time. As mentioned .above
supply can be increased- within a year or two by coarse plucking and fertiliser
applicafion. Maintaining the marginal land, the land which is declining in yicld
is also a possible way of increasing production. Although intuitively one would
‘expcct the long run price clasticity of supply to be higher than that at short
period, it is lower in countrics which- have .exploited existing cultivable land.
Although ‘land reforms and nationalisation were initially seen as positivc' ways
of increasing supply through increased yield, it has resulted in adverse effects
!hrough ‘reducing the attractiveness of tea industry investments. It can be ob-
served that African countries .attracted more investments due to absence. of such
fear whlch was an 1mportam inlubxtmg force in Asmn countries.

The above analysis . shows that supply response function is g affected 'by
both price and non -price factors and both are equally important. However due

" to. measurement and quantifying difficulties and modelling constraints, non - price

factors have been mostly assumed to.be of not great significance.
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A survey of supply response models

Supply response models have been fo;ml_ﬂated to study the responsiveness
of supply to changes in prices and other factors. In the case of a_gricultural
crops, unlike industrial production, supply response behaves in a peculiar manner
due to the inherent constraints that limit supply response of crops. ‘The models
-developed hitherto have been based on Marc Nerlove's partial adJustmcnt model
and deviate in some aspects of the specific con51deratxon :

Askari and Cummings observe threc basic areas in which the models of
supply response have been different from Marc Nerlove’s basic model (1958).

.They are :
(1) elementary modification of Nerlove or Nerlove - Addison model.

(2) certain modifications in the already existing 'var‘ia'bleé and inclusion of
variables related to the specific study. concerned.

3) modifications to deal with perennial crops and livestock which ,Wefev
not considered by Marc Nerlove.

The prototype Nerlove model is best suited and has been essentially applied
to studies }elating to annual crops, and as such the category of perennial crops
fall outside the basic model. Also it is important to remem‘per that‘Nerloye
applicd his original model to the study of supply response shown by farmers
in the U.S. for Maize, Cotton and Wheat (Nerlove: 1958). This fact: clearly
calls for modification and extension .of Nerlove's model 4~and, .or, formulations
of new models to the study of perennials and livestock. Therefore to under- .
stand the eéxisting models of supply responsc it is essential.that we bcgm with
Nerlove’s basxc model.’ ’ ‘ ‘

The Nerlove ¢ partial adjustﬁxcnt model "'l essentially  has three equations.

He explains changes in output as changcs brought about mamly through price
variations. : : . .

(1) An eadaptive expectations price mechanism.
c e e
(P—P ) = ﬁ(P —P ) (1.1
t t-17 . t t-1
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D
(2) A partial adjustment process for output Q towards a desired output (Q )
t t

D .
Q-Q "= YWQ — Q ) (1.2
t t-1 t t-1
Where Q and Q refer to actual current and past output. (3) An equation
t t - o

relating desired output to expected price and other relevant exogeneous variabies
represented by Z .
t

D e :
Q=2a 4+ a P 4+ a Z 4+ u (1.3 -
t o I ot 2t t
As the expected values cannot be formulated directly most of the subscqﬁcm
work used the reduced form of the above model which can be stated as
Q = a 8Y + a BYP  +
t o 1 t-1

(-8 + (A-Y)y Qt — [(1-8)(-Y)) Qt ,

+ 8 YZ 4+ a (l-8) YZ + V (1.4
2 t 3 4 = t -1 t

where V. = Y(U — (1 — f6) U )
t t -1 N

The values of th: paramsicrs are obtained . by either the maximum likeli-
hood estimation or the least square estimation techmique. It is important to
note that Nerlove when applying his original model was unable to distinguish
the coefficient of price expectation (B) from the coefficient of area adjustment
(Y) as the identification problem in the output equation could not be
overcome by inclusion of a suitable variable, as in the reduced form maodel
i1.4) stated above (Askari and Cummings 1970).

Nerlove originally used the following three methods to formulate the price
expectations in his model which is important in understanding the later develop-

ments of the model. -,
(@ B = 1. i.e. the crude cobweb expectation where last years actual

e
price is considered to bo the expected price of the present period (Pt = l" . )

- 65 —



(b) calculaiions carried out without 1estrictions on 8 auad cwisly identifyiog
the correct value through iterative procedure,

c - :
() P is a weighted aversge of past two years prices, using the form
t
e \
P=ocP + (I-x<)P
t t.g t-2 (Askari and Cummings, 1976).

Nerlove along with Addison developed the method of identifying short run
and long run elasiicities through his original model, and also used a time trend

(T) to capture changes in factors intangible and taking overtime (Nerlove and
Addison, 1958)

Later studles have found the price formulation in the Nerlove model to be
more general and have used specific and realistic price formulations by taking
price reccived by farmers rather than the market price which was used by Nerlove;
some have used consumer price index, price of inputs or price of other com-
petitive crops to deflate the normal prices. However it should be -stated that

these later developments are also not free of criticism and fuithes moditi-
cations.

Other than the modifications concerned with price factors, there have been
other, more fundamental changes in the basic. model. Some went on to use

average ratio of the crop concerncd to its substitute as a dependent variable in
the output equation and some others (eg: Fisher, 1962) used changes in out-
put in the expectation formation of prices, i.e.

c ¢

Pt— Pt-l= 'B(Pt-l —-P:_ l) + d(Q:-Qt_l) (.s

e
where Q is expected output and Q is actual output.
t t

Another important defect in Nerlove’s model was exclusion of consideration
of yield as an important variable. Thus some Ilater studies included yicld as a

)
factor in all three of the basic equations where expected yicld(Y ) was defined as
. t

¢ c

t S =ﬁ(Y - Y )(l..6)
t t-1 t-1 t -1

(Askari and Cummings, 1976).
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N Some rescarchers went on to show that through use of pesﬁcidcs and fer-
tiliser supply may affect output through yield rather than acreage and thus reduce
acreage elasticity ., Thus we see that within three decades the medifications and
extensions that have taken place in the basic Nerlovian mod:l have changed in
depth and focus of analysis of supply response functions.

With regard to the limitations in the structure of the models and ayailability
f’f descriptive statistical information there has been an important area of concern
In the perennial crops, The long gestation periods in the case of percnnial
rops lay much emphasis on the correct formation of. future exceptations and
thus makes the cultivation an investment decision on which returns can be
expected only after the maturity ., This is why the capital theory becomes of
considerabie relevance to perennial crops. Also the already existing stock of trees
and their age profile will not only affect the total output but also future yields,
Thus the supply response analysis has to consider the significance of past events
cumulatively as they will continue to affect future cultivation plans, techniques
and investment decisions of the producers. Another important difference with
regard to the annual crops is that perennial crops have long gestation periods

and thus one cannot assume that planted and harvested (mature) area to be
identical. : :

Askari and Cummings have identified two specific problems with regacd to
the supply response analysis of pzrennials. . :

1. If a study has to be done over n years, one nceds data for several
years before the output data which is actually analysedg

2. The time length of the study: although it is preferable to study the
response function over a long period of time in order to understand
the features properly, the structural changes taking place over time will
inhibit proper analysis of short period responses. For instance. it is
doubtful that the expectation co-efficient remains coostant as other fac-
tors change with time.

Merril Bateman (1968) dynamised the static Nerlovian model by including
the expectation of streams of income spread over the life of the tree instead
of price expectation of the crop in the supply response function. Thus he
assumed that planters make- their decisions in regard to maximisation of present
discounted value of future streams of net return, defined as discounted gross-net
revenuc minus disco_unted net costs, {. o, (Rt- Ct). Bateman used multiplica-
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tive and additive formulation and found the latter to be more appropriate ‘\ha‘n
the former to the study of supply response of cocoa. Behrman included the ex-
pected price of the crop and of its principal “alternative in his model (1968).
Kenneth, D. Fredrick has observed that despite falling prices acreage rosc_mainly

due to non - price factors. (Askari aed Camimings, 1976).

Wickens and Greenficld (1973) in a study with regard to cofiee criticised
the use of Nerlove model for the study of the perennial crops saying that the
distinction between harvesting and investment decisions are blurred. They sugges-
ted 3 equations to overcome the difficulties with regard to the study of peren-
nial crops. They are: ’ '

(1) Investment functions: I = a 4 a I 4 8 P

t 0 I t-1 2t
p m 2 '
(2) Harvesting Functionr Q=b4+b Q 4} b P + b Q
t ¢ 1 ¢t 0i+z t-1 m+41 t-1
1= Om

: p :
(3) Vintage Production function: Q =[d I where I represents invest-
t i t=1

-

P '
ment, P the price, Q the actual output, Q the potential output, aud elta the
t t .

average yield of a tree of age i.

But due to data limitations the use of Wickens and Greenfield (W.G.)
mode] has been not possible in many studies. Freach- and Matthews (1971)
model too has contributed much insight by taking into account the old plants
and removals, a moving avcrage price expectation and price to wage ratio as
his dependent variables. Peter Ady used a capital stock adjustment model which
gave beltter results than Bateman and Behrman’s analysis. :

Chupg and Upkong (1981) use yield response and nature area response func-
tions separately in the study of tea and also see whelher it is possible to
capture the significance of these variables when these functions are reduced to
a single aggregate supply response analysis, Although this model seems simp-
listic, it generalizes the main aspects of the supply .response models of perennial
crops and as such defined as a pragmatic approach to supply response analysis.

Other than the above developments in the formal structure of the model
there has been advancements in statistical data availability which has been and
is still continuing to be an important area of deficiency in the empirical ana-
lysis of supply response functions.

A
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. Recently Hartley, Nerlove and Peters (1984) used data obtained by a survey
conducted for the study concerned and attained a landmark in the study of
supply response of perennials. They modified the W. G. model by includiog a
replanting cquation and forming a new planting equation which corresponds to
the investment equation of the W. G. model. The age - yield data and age
distribution of the total stock of trees allowed them to calculate potential output
than using the reduced form as in earlier models.

- The limitation of data and the non specificity of the supply response model
to different crops in the econometric analysis of supply response functions of
the perenaial crops seem to be a drawback which has to be overcome to carry
out more useful and insightful studies in this area.

The gencral model

As stated earlier the basis of supply rsipoanse models of perennial crops
has been Nerlove's partial adjustment model, in spite of the various limitatioas
in using an annual crop model for the study of pereanial crops. Thus I too
formulate the general model for the present study on the same basis, but with
various modifications to overcome majos limitations, as follows.

d e
1) A = 'f( P defines the area desired at time as .a function
t~-g t t-g t
of expected prices at time t both decisions being made at time t-g, where g
refers to the gestation period.

2 A — A .=A( 'Ad»— A O < &< | defines that the
t t -1 t-g t t-1

difference between the actual area culiivated in current and past year as a

constint fraction amda of the difference betwcen area desired at time t and

area actually cultivated at time t - 1.

e e ' °
3 P — P =4 (P — P ) O < 4< 1 i. e, the difference
t t-1 t -1 t-1

between current and last year‘s expected price is a constant fraction (3) of the
difference between actual and expected prices of last year. If ¢ = 1 then this
fraction reduces to a particularly naive adaptive expectations - structure, as was

e
used by Nerlove, where P = P .  This is similar to the Cobwsb Pheno-
t t-1
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mens which is quite popular in agricultural analysis, especially in the case of
the annual crops.

The aggregate supply funciion can be formulated as
s
M Q=f (8 y ) =[8 xv But due to data limitations the average
it it i i :
i=o

yicld (;) is multiplied by the mature area. rather than yield of each age cate-
gory being multiplied by ths number of ‘*bushes’’ in the particular age group.

On the basis of the age - yield profile of tea bushes and previous empirical
investigations we see that yield and acreage cultivated depends on lagged values
of the dependent variable and oan the past prices. This can be stated in general
terms as

y = (¢(L) t-.) and Q: A GRENE Pt;i)

On the basis of Chung and Upkong I too intend to estimate the mature
area response, yield response and aggregate supply response functions separately
“for each country independently and then analyse the dlffcrence in the significance
of these functions.

The three equations will be of the form:
; c
A = f (A s B T)
t - t
Y = » (L) P » CL. T
t 5 t -1 l t-i t
8
Q=f(Q ,¢(L)P .,CL.T)
t-1 t

As the xignificance of these variables differ between countries the specifi-
cations finally used in the actual estimations differ from the general rules laid

down above. The climatic factor (CL ) denoted in the above functions could
t
not be used due to sbsence of proper quantitative data on such measure.

However it is observed that wunless otherwise it is adverse to the extent of
affecting tea supply climatic considerations are of minor importance to the study
of tea supply response functions. Also it should be noted that any adverse cli-
matic conditions would tend to affect the future levels of output and will be
a persistent factor determining future levels of supply.
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The price variables which are of major importance were also used on the
basis of the different nature of prico expectations formations that may prevail
in each of these countries. Different techniques have been used to deiive the
expected prices which may differ in appropriateness between countries, Although
initially naive adaptive expectations, other expectation mechanisms were tried due
to their failure to capture the- significance of the price .factor. On the basis
of French and Matthews (1971) I used a moving average price expectation
formation defined over a period of three years, i. e.

¢ ’ m .
Pt = (l/m )[ P " where m = 3, I regressed the residual of the present
t -

i=1

period on lagged residual values to see whother it has a significant co-efficient
in which case to conclude that there is an adaptive expectation structare.
1intend to see whether the price formation satisfies one of Muth’s ration-
ality conditions of insignificant coefficient on lagged error in the price expectation.

Another more general mechanism used with regard to price expectations 1s
based on Baritelle and Price (1974) defining the expected price to be the pre-
dicted value of price when present period price is regressed on past period
prices. I used la;t three years, i.e.

A A A
a a

A
P = P +ap +
t o t-1 1 t-2 2 t-3 t

Again the error randomiuess test was carried out.

Also a variation of the above price mechanism was tried, The predicted
price and the moving average price were regressed separately .on lagged pre-
dicted price and the difference in the past actual and expeoted prices,

). €.

. .
P = f(P (P — P )Tho prediction of this regression was
t t-1,\Vt-1 t -1

used in line with the adaptive expectations defined in equation 3. The lagged
predicted price and the difference in the past actual and expected price were
included as two separate factors to see which of them had higher significance
with respect to the function considered.

- 71 -



The time factor was included in the equations to capture the tectinological
advancements and implications of research and innovation. Both linear and ex-
ponential time trends were investigated.

Thé mods] was applied under two different specifications.
(1) loglog specification (multiplicative model)
(2) linear specification (additive model)

The estimations were carsied initially under OLS techniques. However,
whenever necessity arose maximum likelihood method under Cochrane - Orcutt
procedure was used. The significance of the above models was seen to differ
between the countrios concerned. :

The data

The data for this study has beea mainly obtained from publications of
international organisations which provide statistics of both countrics almost under
similar definitions. Hence onc of the important obstacles of carrying out a
comparative study between countries with differcnt measurements has been almost
overcome. Whenever the data was not found or not given for a certain period
under consideration the local country statistical sources were consulted.

Data was collected for the period 1947 - 19%3 om acreage cultivated, pro-
duction, money wages, money prices at local auctions, consumer price index,
and real wage index. Data on eacreage, production and local auction prices
were obtained from Annual Bulletin of Statistics of International Tea Committee.
Data on money wages, consumer price index and real wage index were obtained
from Year Book of Labour Statistics and other local sources. The main local
sources were Statistical Abstracts of India and Anpual Reports and Reviews of
the Economy of the Central Bank of Sri Lanka.

Due to the use of lagged variables the number of degrees of freedom was
substantially reduced and on an acreage 30 observations were only considered.
Figures 1 - 4 compare the acreage, production, yield and money prices of both
these countries (See Appendix 3 - Figures)

In the case of India cost of living index of agficultural workers and real
wage indices aptained from Year Book of Labour Statistics was used to deflate
the average money price of tea observed at Calcutta auctions. To derive mature
area, caltivated area was lagged 6 years and yield was calculated by dividing
production by aforementioned lagged area. = As it bas been observed in earlier
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studics (P. Ramanujam, 1986) due ¢to its shorter average gestation period, a lag
of 5 years was used for Sri Lanka.

The fact that only O . 92% in India and 29 in Sri Lanka of tea trces are
less than 9 years does not grossly misappropriate the definition of mature area
used in this study. In the case of Sri Lanka a dummy variable was used for
the year 1983 in order to capture any possible effect of communal riots: these
were believed to have been detrimental to the whole economy and especially to
the tea industry as the Indian Tamil population were severcly affected. The
dummy defined as DI was given a value of zero for the period 1947 - 1982
and 1 for 1983.

In the case of consumer price index and real wage index 1970 was used as
base year for both countrics in order to maintain regularity of the data to
facilitate comparative study.

Appendices 1 and 2 contain the data used in this study.

Rational formulation of prices -

As mentioned in section 4, different prico expectation structures were used
to capture the significance of the price factor in the above equations. Prices
were ecither deflated by consumer price index or the real wage index. Initially
the present price was regressed on past three period prices and the predicted

A
value (P) was used as ths expscted price. Then the current price residuals

A
(¢ = P — P) was regressed on the lagged residuals (e = P =
t t t t-1 t-1

; ;
P ) in the following form:
t-1
e = P 4 P e 4+ W
t 1 2 t-1 t
H : P = O was tested to see whether there is any basis to conclude
Y 2
that people make systematic errors. If P = O thenit was inferred that present

error is not related with past error and thus this formulation of prices was
considered to fulfil Muth’s rationality condition (se¢ Muth, 1961; Ghosh et. al,,

1982 ).
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Table 2: Ratlonal formulatien of prices

=2 :
Intercept ] R DW
t -1 ;
SRI LANKA .
CPI 0.00013 ) 0.332 0.0338 1.62
(0.047) (1.43)
RWwW -0.00046 -0.0069 . ~0.0326 1.39
(-0.11 (-0.22) '
INDIA :
CPI -0.0014 0.326 0.0806 2.06
(-0.50) (1.88) -
RW -0.0004 0.0067 -0.0357 - 1.70
(-0.103) (0.0029)
Dependent Varable = e

t
CPI = Consumer Price Index
RW = Real Wage Index

As can be observed from table 2 when prices were deflated by the cost
of living index p was sigaificantly different from zero for both India and Sri Lan's,
possibly indicating the presence of a naive adaptive price mechanism. HOWCYCT.
when prices were deflated by the real wage index not only did p, become in-
sigaificant, the constant too became insignificant. This indjcated the latter price
formation to be more rational than the former one.

Further, the moving average structurc did not show any indication of r.at_ionsl
price formulation. Here both e and ijotercept had significant coefficients.
t-1
Thus the regressed price deflated by the real wsge index (ECW) was finally
used in the present. study.

Adaptive expectation of prices

Hero I used the price predicted from the regression to formulate an adap-
tive structure which has been used extenmsively in earlier studies of agricultur_al
crops. As table 3 shows I used a real wago deflated price in a linear speci-
fication and a consumer price index deflated pricc in log specification.
The results derived were interesting with respect to the rclationship they di:.-
played. In the case of Sri Lanka the linear spacification showed same coeffi-

e
cient for P ° and { P =~ —P ) namely 1.22. The cocfficient of
t-1 t-1 t-1
these two variables were very significant indicating the existence of an adaptive
structure within the price system. The adaptive expectation cocfficient was 1.22
for Sri Lanka and .953 for India. In the case of India also the function dis.-
playsd similar characteristics. Both equations passed the Durbin’s h test indi.
cating the absence of autocorrelation.
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The log specification too showed sir lar characteristics. Of course the R

value was high in the linear specification. The appropriateness of adaptive strucs

turo was s~cn by the adaptive ezpectation cocfficient value of .6518 for Sri
Lanka and .607 for India.

Thus the price predicted through this two stage prediction was used along
e
with tho single stage predicted price (P ) discussed crrlier. Mostly the real
t :

wage deflated two stage predicted price (ECW) was used duc to the validity of
its use,

Yield response functions

I used an equation Y = f Y P TY) in both log and linear
t t=-1"° t’
specification with variations on the price factor. As table .4 shows initially I
used ECW as the price factor along with a linear time trend. In the case of
t

India all the factors were of significance in the logarithmic specification, es—
pecially showing t ratio of 1.83 for the price factor, whereas for Sri Lanka
the same function could not capture the main effects and was not significant
even at .10 level. Also in the case of Sri Lanka the iinear time trend showed a

Table 3: Adaptive Expectations of prices

. e e
Intercept P (P — P ) -2 SEE LLF Durbin
: t-1\t-1 t-17 R
INDIA
Log. 0.046 0.480 0.607 0.9835 0.0019 180.8 -2.19
CPL  (34.4) 31.1) (33.9)
lin. 0.0019 1.06 0.953 0.9977 0.0027 167.7 -1.48
RW (2.33) (125) (3.42)
SRI LANKA
log 0.0296 0.580 0.652 0.9764 0.0016 185.4 0.29
CPI (23.3) (29.4) (28.9) ,
lin. -0.0051 1.22 1.22 0.9984 0.0012 197.2 0.05
RW (-10.3) (147) (95.1)
e
Dependent Variable = P‘
log. = Log 8pecification
lin. = Linear Specification
SER = Standard Error of thoe Estimate
LLF = Log of the Likelihood Function
Durbin h = Durbin’s Statistic
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Negative and significant coefficient which may be possibly due to the effects
it purports to capture a time trend which is non - linear in reality. The highly
significant time trend in the case of India capture the higher epplications of feiti-
liser and other mechanisation techaniques which were introduced to boost pro-
duction levels, as the acreage expansion was ruled out in the case of India.
Both in the case of India and Sri Lanka the single stage price expectation
(I;) was used and found to be significant. For instance in the case of India

it was as shown below.

Intercept Y ECW T DI R SEE  LLF Durbin Stability
t-1 t h Test F
INDIA .
log. -0.140 0.479 0.0712 0.123 —  0.9644 0.03239 55.42 2.04 3.80

(-1.16) (2.36) (1.83) (2.33)

lin. 0.574 0.212 0.785 0.0145 — 0.9725 0.03559 59.64 .2.00 1.14
(4.03  (1.06) (2.50) (3.75)

SRILANKA

log  0.1917 0.969 0.0283 -0.0367 -0.126 0.8751 0.0289 70,41 0.24 6.25
(2.01) (18.8) (1.07) (-4.05) (~3.99)

lin.  0.065 0.961 0.222 -0.0018 -0.10 0.8658 0.0247 70.17 0.22 7.6l
(1.39)  (17.1) (1,06) (-2.99) (-3.59)

Dependent Variable = Y
t
Stability Test P = Chow's Test Statistic -~ F (4, 22) uader Null Hypo-

thesis for India; F (5, 20) for Sri Lanka.

Table 4 : Yield response functions

3
In Y = -0.141 4 0.459 In Y 4+ 0.075 in.P + 0.127 In T
t t-1 t
-1.19) (2.32) (2.02) T (2.43)
=2 .
R = 0.9653 SEE = 0.032 LLF = 56.78 Chow Test F = 3.4

In the Sri Lankan case none of the yicld equations passed Chow’s stability test,
in contrast to the case of India where most of the equations could be consi-
dered stable. However the ratio of the price difference captured the price sig-
pificance of .10 level as shown below although it did not pass the stability test.
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, ' e
In Y‘= <0.115 4 0.9704 InY - l’ D.O32(In P — 1o P ) — 0.037
t t-1 -1

inT —0.013 DI

(-3.41) (19.7) (1.27) (-4.15) (-3.91
2 '
R = 0.8769 SEE = 0.028 LLF = 70.66 = Durbin h 0.344 Chow Yest P = 6.5

In general the low significance of the price factor in Sri Lanka could be attri=
buted to the intensive export diversification measures adopted recently.

As can bc seen from the table both for india and Sri Lanka the lincar
specification showed significant cocfficients. Espscially in the ocase of India price
factor has beceme significant at .05 level:

Area response fonctions

This function was defined as A = ¢ fA P and was
t t-1, t-7, T

‘applied under log and linear specifications with variations on the price factor. In
the casc of Indis two stage predicted price (ECW), and for Sri Lanka single

stage predicted price( P ) were used respectively. The price factor was lagged
t

seven years in the case of India and six years in the case of Sri Lanka to
take into account the delzy in production due to the gestation period. As
shown in the table the price factor was not significant even at .25 level asone
would expect in Sri Lenka and Fndia where there is mnot much possibility of
acreage expansion. Here teo as in the yield response fuaction the price factor
gained higher significance when estimated under the lincar specification. The time
trend was not significant in the case of Sri Lanka under both specifications,
although in the Indian case it was significant at ,0S5 level in the linsar specification.
For both countries this function passsd the stability tests under both specifica~
tions, except in ‘Sri Lankan case where the matrix conversion of the second
subset failed under log specification. Also the lagged dependent variable bad a
high level of significance for both countrics mostly not less than .0S.

Intcrestingly in the case of Sri Lanka when a exponential time trend was
used under log specification the results was as shown below,
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Tahls 3 area reepcnse fumctions

In At =243 4 0.805 In A
t

]
+ 0.0045In P +4- 0.00031 T - 0.0042 DI
t-6

(1.46)  (6.01) (0.744) S (1.09) (-0.59)

R = 0.9005 SER = 0.0060 LLF = -266.7 Durbin h = 0.385 Chow Test ¥ =14

-2 .
Intercopt A ECW T D1 R SEE  LLF Dur- Stabi-
t-1 t-7 _ bin My

INDIA :

log, -0.352  1.02 0.00072 -0.0013 —  0.9933 0.00509 -265.2 -0.76 2.56
(-0.41) (14.5)  (0.67) (-0.13)

in. 91177 0.693 47637 688.6 —  0.9940 1702 -263.6 -0.87 1.12
(2.04) (4.60) (2.40) (2.09)

SRI LANKA _
log.  4.31 0.648 0.0014 0.0122 -0.0036 0.9087 0.0052 -255.4 1.95 n. .
(1.42) (2.61) (0.24) (1.22) (-0.61)

lin. 0.448 0.798 32194 80.83 1207 0.9032 1407 -295.9 0.42 1.23
(1.47) (5.97) (1.00) (1.11) (0.70)

Dependent Variable = A
t

Chow statiitic distributed as F (4, 22) uader Null Hypothesis
for India; F (5, 20) for Sri Lanka.

The price factor becoming significant at least at .25 lf:vcl is a rcmaka}bll;
result. Also the dummy variable being not significant as in the case of Vled
and aggregate supply functions indicates its irrelevance to the area functions an

suggests that ths effect of comuiunal riots oa cuipat has bsen muejuly through
yield.

Agsgregate supply response

This function as noted ecarlicr is basically a combination of ('hc arsa 18-
ponse and yicld responte functions. Also the fact that urea expansion I8 sc:u'celty
feasible makes the yield function the important compoyxent of the _aggrc;t;a:
supply equation. Thus the current period price expcc'ction becomes 1;n;.)<3'r'::
than higher order lagged prices which were used in the arca re;ponsc uaction.

] s o
Although the table displays Q = f (Q‘ ; P‘. T ),, If also trie
t -
Q e f Y A P. T) to scs which of the Ingged factor causes the
t t-1" t-1 1"’
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S?gniﬁCant changes in the supply equation. Yield was found to have high and
significant coefficient as can be seen in the following equation for Sri Lanka.

] ©
l'nO..—: 10.01 4 0.833in Y 4 0.i88 In A + 0.077 InP0.0076 In T - 0.051 D1
t-1 Cot-1 t

(0.746) (7.86) ©0.17) (1.82) (0.17) (-1.05)

R = 0.8019 SEE = .0439 LLF = -322.2 Durbin h = - 4.3

As shown in the table the lagged dependent variable was mostly sigaificant
at .05 level even when tried with differcnt price formulations.

Table 6: Agsregate supply rcsponsz functicns

- B : : -2
Intercept Q P T Dl R SEE LLF Dur- Stabi-
t-1 t bin lity

INDIA

log. 2.24 0.815 0.0643 0.103 —  0.9767 0.0343 -327.3 -1.57 3.67
(1.57)  (6.92) (0.731) (1.37)

. 114160  0.421 24840 4934 —  0.9813 13130 -324.9 2.00 1.37
O (3.23)  (2.26) (2.03)  (3.13)
SRI LANKA

log. 0.527 0.974 0.0026 -0.040 -0.119 0.9154 0.0262 -310.3 0.55 6.92
(0,988) (19.8) (1.08) (¢-3.91) (4.15)

lin. 13630 0.975 56081 -471.3 -25913 0.9095 5253 -310.3 0.03 3.94
(1.37) (18.5) (1.18) ¢-2.97) (-3.97)

Dependont Variable = Q

t ;
Chow Statistic distributed F (4, 22) veder Null Hypothesis
for Irdia; F (5, 20) for Sri Laanksa,

Another fact that is cvidsnt from the table is the increased significince of
the price factor undar lincar specification both for India and 8rl Lanka. The
time trend too is positive and significant at least at .10 level in the case of
India denoting rhe importance of technological developments and fertiliscr appli-
cation in the aggregate supply functions, as one would expect the prodaction to
increase through higher productivity per acreage given that area expansion is
very much limited. Howszver, the fact that Sri Lanka having significant, nega-
tive time trend may possibly indicate misspecification of trend factor. However,
as the following equation shows
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5
InQ = 1246+ 08010 Y 4+ 0.0476 In P & 4 0.0012 T — 0.064 DI
t t-1 t -
(90.1)  (7.20) (0.89) (0.97) (-1.16)
2
R = 0.7997 SEE — 0.0442 LLF = -322.98
an exponential time trend shows a positive coefficent with only .25 level of

significance, although it failed the stability test.

In the caso of India under linear specification the consumer price index
deflated two stage predicted price (APC) showsd higher level of significance of
lagged supply as shown below. .

8 8
Q = 16437 4 0.4261 Q + 804500 APC + 0.7167 T
t t -1 t
(0.544) (2.44) (2.24) (3.09)
2

R = 0.9819 SEE = 1244 LLF = -324.4 Durbin h = -1.01 Chow Test F = 2.28
This function also has a higher, likelihood function which probably indicates it
to be a better specification, although not a substantial improvement.

Also the fast that all equations in the case of Sri Lanka yicld a negative
and significant dummy variable justifies the hypotheses that tea production pro-
bably were affected by the communal riots in 1983. Also the lincar specifica-
tion passed the stability which again is a substantial improvement with regard
to the Sri Lankan case. In the case of Sri Lanka the lagged and current
dependent variable are very highly correlated unlike in India.

Dummy variables - multiplicative and additive

It is belioved that the intermittant political disturbances and communal
riot_s\in Sri Lanka since 1977 have had an important effect on the cconomy
and especially in the tea ‘industry as most of the plantation workers aro almost
always affected. Although a multiplicative dummy was introduced to the period
1977 - 83 for the lagged dependent variable, except for the aggregate supply
function in all the other equations it was not significant, thus rejecting the
hypothesis, that civil disturbances gave rise to a change in the significance of
of the cocfficients. The dummy variable was significant only at .25 level as can
bo secen in the equation below. :

. .
In Q =12.38 4+ 0.921InY + 0.0143 In (Y D 1) + 0.024 ECP o 0.0199 In T
t t-1

€107.0) (15.0) (1.37) (0.60) (1.31
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2
R =088 SEE = 0.0306 LLF = -314.7 Durbin h = 0.937

Thus as shown in the previous tables additive dummy was used for the
yoar 1983 and was found to bs highly significant variable as expected.

Tests of stability »

The sample of 30 observations was subdivided into two to "carry out the
Chow Test for the stability of ocoefficients in the cquations. The functions for
India almost always passcd the test for stability, unlike in Sri Lanka where it
frequently failed. The absence of serious disruptions in the tea prcduction of
India seccm to account for more stable results, than in the case of Sri Launka
where the relationships seem to be disrupted by communal disharmony and
change in focus of economic policies. . '

However, as was observed ecarlier the nature of data along with the speci-
fication seem to give more stable results for India, unlike Sri Lanka where ex-
cept for area response functions almost all the other functions showed signs of
instability.

Test of spacification

The RESET test for misspecification cf the fumctional form was carricd out
on the cquations which displayed a high level of sigaificance and passed the
stability tests in the previous sections. It is also claimed that tests of this
nature should alio identify omited variables to the ecxtent that these are cor-

related  with the additional variables. It is. however, vary important to note
that it is mnot totally correct to conclude ' that nonlinearity or misspecification

are absent on the basis of the RESET test alone (Spanos, 1986)
Table 7 RESET test results for Inlia

Dependent Independent .t values ‘Wald Test
> Variables " Variables 2 3 F test 2
y y y X
' t t .
(log specification) )
Y Y BCW T .. 3.5 -2.6 6.90 13.8
t t-1° t°
A A ECwW T 0.67 - ~0.66 1.88 3.77
t t-1° t-7°
] s .
Q Q ECW T 3.74 -3.72 9.17 18.35
t t-1° t? ]
s s ST
3.69 -3.67 8.78 17.57
t t-1 ¢
A P T 0.916 - =0.910 2.60 5.20



(Lincar $pooification;

Y Y P T 2.576  -2.57
t t-1" ¢ ' -
Y Y ECW T 2.82  -2.84
t t-1 t’

A A ECW T 1.28  -1.26
t t- 1 t-7

A A P T 2.10 - -1.16
t t=1" ¢

F Statistic distributed as F (2, 21)

Wald matistio distributed as chi - squared with 2 daszrccs of freedom

3.35

4.05

1.80

4.00

The log specification was initially tested using wage index deflated prices.
As initially prescribed by Ramsey (1969), higher order values of the predicted

v2lue of the dependent variable (y and y say) were incluced in the equation

end the significance of the new coefficients was jointly tested using an F test.
Other, more specific tests of nonlinearity using cross products and higher order
values of the mdcpcndent variables were not camed out.

Table 8 RESET Resolis for Sri Lnnsa

spendent Independent
Variable ~ Variables 7
. t
(log
specification)
Y . Y ECW T, DI . 0.65
t t-1", t*
A A _ ECW T, DI 0.41
t t—-1° t=6" *
A A P T, Dt .- 0.54
t t-1" ¢’
s s Yoo
Q Q BCW T, DI 0.086
t t-1 ¢’
3 ) s :
Q Q P T, DI 0.138
t t-1° ¢’
Q Y A P T,Dl -0.439
t t-1" t-1" t°
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valoes

[ 2]
w

0;.7,0
~0.41
-0.54

-0 038>
-0.141

0.431

F test

| 0.29;
3.41
©0.696
0.55
0.497

2.07

Wald Test
2
X -
0.591.
6.82
1.39
1.09
0.995

4.14



/

As the table indicates almost all the variations of the three response func-

tions did not have significant coefficients for either y or y. These equations
also passed the Wald test at the 0.05 level of significance. Although these
equations did not pass the stability test as observed earlier, it is interesting to
note that they appear to be adequately spscified; it is possible that the rela-
tions are inherently unstable.

In the case of India, except for—the areca responmse functions, the functions
neither passed the F test mor the Wald test. When the additive model -was
tried the yield and area response functions passed both the F and Wald tests
at the 0, 05 level. ’

Coaclusion

The advancement in modelling perennial crops in econometric analysis along
with increased availability of reliable and appropriate data with respect to
many crops from.most of the international organisations and local statistical
sources has brought in a renewed interest in the field of supply response functions
of perennial crops. The fact that most of the developing countries rely very
largely on primary commodities or perennial crops and the inelastic nature of
the demand and supply functions has made it of interest to investigate both
types of functions to study the means of optimally exploiting the benefits that
could be derived in order to meet the growing need for.scarce foreign exchange
resources. This issue is particularly pressing as both countries have suffered from
the reduced world demand for ‘tea due to the introduction of many artificial
beverages. In the present study I have tried to analyse. the difference in the
structure of tea production and other supply considerations in two of the most
important tea producers of thc world ' o

The functional form used in this supply response study is very general
and not specific to the countries concerned in most respects. The unavailability
of model -specific data with respect to these countries has greatly limited the
specificity of the model to’ the countries concerned. . In instances where data
was unobtainable it was necessary .to estimate . the values of the appropriate

variables, validity.

The model used in this study differs in some specific’ characteristics from
earlier studies. The real wage indices have been used to deflate the prices ins-
tead of cost of living index or prices of substitutes which have bcen used in
carlier studies. Also a specific kind of two stage expected price has been used
as the price factor which proves to be significant as ob_served in the equations.
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—_Also both log and lin‘en‘npcolfications kave besn applisd to the samo data

with identical equations to consider the merits of each specification.
/

All the tests to se¢ the robustness of the model were pot carried out which
makes the comparisons made of lesser usefulness. This couid, however, be done
in an extensive study. The data limitation could be overcome by using a model
- specific survey to obtain the data to carry out @& more robust study as undft-
taken by, for example, Hortly, Nerlove and Peters (1984).

On the whole the analysis presented here bas raised some interesting issues
with respect to the price expectations mechanism, the appropriate deflator and
the comparative features of the study, despite the limitations of the mOfleln
More advanced research necds to be carried out to analyse further the various
interesting aspects observed in the comparative study carricd out in this paper.
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Appendix I Data or Indiz

Year Area Production Price CPI Real Wage Index
1947 312126.3 254268.4 3.17 33.00 101.50
1948 312515.6 257779.6 3.46 - 36.10 102.90
1949 315645.8 ~265154.1 3.70 37.20 85.00
1950  316868.0 278212.6 3,90 37,70 104.30
1951 317914.5 285398.9 3.37 38.90 101.00
1952 318641,0 278670.7 3.04 38.50 99.90
1953 3i9476.0 278776.9 4,19 39.70 98.70
1954 320236.0 295505.3 6.13 37.70 103.50
1955 320586.0 307703.8 4.50 35,70 105.00
1956  323283.0 308719.4 5.00 39.30 81.70
1957  325355.0 310802.7 4.43 41.20 §0.90
1958 326495.0 325225.6 4.61 43.20 82.10
1959 330828.0 325955.4 4.87 45.20 73.40
1960  331280.0 321077.5 5.27 46,00 81.30
1961 332525.0 354397.0 4.76 47.60 84.20
1962 334036.0 346736.0 5.08 52.80 88.90
1963 337814.0 346413.0 4.98 54,30 91.20
1964  341762.0 372486.0 4.82 61.50 81.20
1965 345256.0 365374.0 5.27 67.40 89.80
1966 347653.0 375983.0 5.50 74.60 93.60
1967 351065.0 384759.0 5.52 84.50 87,50
1968 353359.0 402489.0 5.30 87.00 83.30
1969 354133.0 393588.0 5.56 95.10 95.50
1970 356516.0 418517.0 6.86 100.00 100.00
1971 358675.0 433322.0 7.25 103.30 103.00
1972 360126.0 455996.0 6.59 '109.80 97.50
1973 361663.0 471952.0 7.05 128.30 87.50
1974 363303.0 489475.0 10.24 165.20 78.00
1975 364275.0 487137.0 11.35 174.50 66.00
1976 366276.0 511817.9 12.08 160.90 79.40
1977 369184.0 536267.0 16.77 173.90 85.00
1978 373747.0 563846.0 14.02 178.80 82.20
1979 378447.0 543776.0 14.69 190.20 89.10
1580 381891.0 569550.0 15.08 212 00 95.30
1981 384292.0 559583.0 15.25 239.790 85.80
1982 394999.0 560732.0 16.82 258.20 86.90
1983 397123.0 551484.0 26.15 289.20 6.80

Sources:

Annual Bulletin of Statistics, International Tea Committee.

Yearbook of Labour Statistics International Labour Organisation.

Statistical Abstract of India, 1947 - 85.

Area = Area Cultivated with Tea, bha.

Production = Output of tea, tonnes.

Price = Average price of tea at Calcutta Auctians, average for the year,
Indian Rs, / kg.

CPl = Consumer Price Index, 1970 = 1C0,

Real Wage Index, 1970 = 1(0.
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Year

1047
1948
1949
195)
1981
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
19585
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977 -~
1678
1979
1980
1981
1682
1983
Sources;

Area
2242249
224634.1
227901.9
229640.4
230983.6
231961.0
232877.0

233562.0

229192.0
230452.0
220903.0
231766.0
234577.0
235455.0
237713.0
239217.0
237702.¢
239569.0
240508.0
241373.0
242331.0
241769.0
241101.0
241799.0
241667.0
241858.0
242302.0
242191.0
241877.0
240578.0
242012.0
242903.0
244099.0
244715.0
244919.0
242141.0
242130.0

Appendix 2 Data for 5rl Lanka

“ Production

135409.5
136890.0
140413.5
143432.6
147997.6
143717.1%
155597.6
166349.5
172370.9
170359.2
180427.6
187403.9
187392.6
197180.6
206488.3
211849.7
219797.6
218513.1
328235.8
222312,3
220741.6
224802.6
219639.0
© 212210.0
217773.0
213475.0

211271.0.

204038.0
213679.0
196666.0
2(8572.0
198981.0
206417 0
191375.0
210148.0

186631.0

179960.0

Price
3.52
2.42
4.25
4.55
4.19
3.81

-4.21
5.64
4;93
4.76
4.10
3.81
4.30
4.43
4.25

4.10 -
3.88 .

3.90
4.03
3.62
3.48
4.03

3.55°

3.73
4.14
4.39

4.34 .

6.64

6.84

9.21
16.05
14.09
12.19
18.33
18.10
23.43
43.24

CPl

61.00
66.30
67.30

69.30
72.40
71.70
73.20
73.20
72.50
72.30
74,20
75.80
76.00
74.80
75.70
76-80

78.70 -

81.20
81.40
81.30
83.10
87.90

94.40 ~

100.00
102.70
109.20

119.70
" 134.40

143.50
145.20
147.00

164 80

182 60

230.20 -

£71.69
301.10
343.10

Apvpnual Bulletin of Statistics International Tea Committee.
Yearbook of Labour Statistics, International Labour Organisation.
Ananal Reports, Central Bank of Sri Lanka, 1950 - 85.
Arca Cultivated with Tea, ha. .
Production = Output of Tes, tonnes.

Average price of tea at Colombo Auctions, average for year,

Area =
Price =

CPI =

Consumer Price Index, 1970 = 100.

Real Wage Index, 1970 = 100.

-88-

Real Wage Index

60.40
59.40
54.20
63.20
95.80
96.20
97.70
99.70
105.70 -
103.50
106.70
101.10-
100.40
104.40
104.10
106.00
109.00
104.30
105.80
104.10
105.80
113.40
106.40
100.00
120.10
100.30
109.20
103.20 .
120.00
131.50
148.50
168.50
192.90
202.00
172.10 .
185.60
177.40

Sri Lankan Rs. /[kg.



