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ABSTRACT

Tills thesis presents a case study of the Llorogwc tea sub-scheme
It e:s?mines socio-economic factors affecting small­in Tanga Region.

holder tea production under the 1979 farming system.

Fifty tea-growers were picked from a sampling frame covering
1,500 smallholders using a stratified random sampling appro-.ch based

The farmers were interviewed in August-October,on plot size of tea.
Questionnaires used and method of data analysis are described.1979.

An average farm family load 9 people eating at home and cultivated
on average 2.3 ha, of which 42 percent was for cash and the balance

Computed food production by a typical farmwas for food crops.
family was on average below family annual minimum requirements by 6

If familiespercent of calories and 37 percent of protein in 1979.
are to be self-sufficient, food production must be increased. On
average, a farm family received Shs. 7,300 from crop sales in 1979,
of which 42 percent vias from tea and 32 percent from cardamom.

Effects of the following factors on tea production were
studied:

(l) Distance from tea farms to green-leaf buying centres. Daily
pluckings were limited by the number of possible round-trips per day
during buying hours.

(2) Producer prices. Increased prices motivated farmers to
pluck more in the short-run but transport to markets for the
increase frequently was not available.
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(>) fertilizer distribution, which frequently was not satisfac­
tory.

tically significant effect on yield of tea pex* ha.

(5) Use of desirable husbandly practices and a proper plucking
rate tended to increase yield per ha but an increase in tea area,
fter allowing for other factors in the regression analysis, tended
to reduce tea yield per ha. In an analysis of use of desirable
husbandry practices, number of extension contacts was the most

A third analysis indicatedimportant single affecting variable.
that area in cardamom was the most important single variable affec-

Tea yield per ha, age of tea bushes inting total income per farm.
years and coffee area were also influencing..

Two basic analyses run by linear programming indicate that: In
plan 1, where each fanner was required to maintain the government
0.60 ha tea quota, the optimum plan was 17 percent more profitable
than the 1979 farming system. Crops included were 1.1 ha of

the required 0.6 ha of tea, and two crops for subsistence,cardamom,
namely 0.4 lia of bananas and 0o6 ha of beans. Plan 2 allowed
farmers to respond to direct economic influences. This was 13 percent
more profitable than plan 1, with the same food crops and only
cardamom (1.7 ha) included as a cash crop.

both plans 1 and 2 based on combinations of low and high producer
prices for tea, cardamom and coffee
described. Under all of the plans considered, available family
labour is underutilized in most months. Thus, development of other

(4) As many tea bushes are immature, age in years had a statis-

, respectively, is also
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sec tors oi* the economy to use this surplus labour v.nuld be highly
desirable.

The future development of cardamom depends largely on a limited
external market dominated by India, the largest producer. The
requirement tint farmers maintain 0.60 ha of tea looks rational as

Based on this analysis, either tea prices should be increased or
both) if tea is to be an economically-

Coffee was not profitable under the conditions speci-viable crop.
fied.

Other features of the analysis indicate tint the 24 million kg
Under the

ejd-sting situations, tliis target may be reached by 1935 when tea­

cardamom prices reduced (or

tea provides regular employment and income to farmers.

bushes planted by 1976 become mature.

target of made tea by 1981 in Tanzania looks unrealistic.
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CHAPTER I

INTRODUCTION

Export of primary products are of vital importance to the
economies of the less-developed countries because agricultural
products account for the largest share in export proceeds and form
an important source of domestic cash income (Etherington, 1973).
Over three quarters of Tanzania’s exports come from agricultural
goods (Marketing Development Bureau - LlDB, 1978). As a result, the
analysis of economic variables that affect agricultural production
poses important socio-economic and political ramifications to the
progress of a developing country like Tanzania.

Tea is one of the important export crops in Tanzania, netting
Shs. 260 million and 195 million in foreign currency in 1977 and 1978
respectively (Daily News, 3rd I-Iay 1979). The drop in value in 1978

This thesis presents a casev.as due to lower world prices for tea.
study of the Korogwe tea sub-scheme in Tanga Region. The scheme,
which became self-reliant from the West Usambara tea project in 1973,
produces 8 percent of the tea produced by smallholders in Tanzania.
Tea production has On average been increasing since 1973/74 in the
scheme although production targets are not defined. However, 1979

yields of 456 kg per ha of made tea in the scheme are well below the
regional smallholder average of 750 kg per ha so that research

This study, therefore, addresses itself toappears desirable.
socio-economic factors affecting smallholder tea production. It
explores the complexity of farming systems for smallholder tea
farmers and uncertainties associated with the decision-making process
and suggests possible future changes in government policy.
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General Description of the1.1
Area of Study

1.1.1 Location
Korogwe tea sub-scheme is contained in Bungu, one of the four

Divisions of Korogwe District, which goes around the mountains near
Lushoto and hence has an unusual shape for an administrative body of

The other three Divisions include Korogwe, Kombo and T'lagomaland.
(iSap 1-1). Bungu Division covers the Korogwe Highlands, lying

The Korogwe Districtbetween altitude 900-1,500 m above sea level.
in Tanga Region shares boundaries with other Districts as shown in

Tanga Region is situated on the northeastern part ofKap 1-2.
10’ longitude east. To

the north, Tanga Region forms the international frontier with Kenya.
It is bordered by the Indian Ocean in the east, Llorogoro and Coast
Regions to the south, and Kilimanjaro and Arusha Regions on the west.

1.1.2 Human population, land area and use
2

Based on the population census of
1978 (Daily Hews, 17th January 1979), Korogwe District has 191

to the regional ratio of 105:100.
About a quarter of the District’s population live inis 95:100.

in Korogwe District.

thousand inhabitants with a male:female sex ratio of 116:100 compared 
the

For Tanzania/male: female sex ratio

Bungu Division occupies a land area of 285 km , or 7.6 percent
2 of the District area of 5,756 km .

Bungu Division, which has the highest population density of 166 ind-i- 
2 viduals per km 

2 per km .

m . .0,0Tanzania, 4 -6 latitude south and 57°-59°

The District average is 51 people
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About tlirce-quarters of Tanga Region, containing approximately
2 million ha of land, is estimated to be suitable for agriculture and

This land is used by three types of producers,livestock production.
Ninety percent ofnamely estate, smallholders and ujamaa villages.

the smallholders cultivate less than 2 ha farms, while in Lushoto and
I.iuheza Districts more than 70 percent of the farms are less than 1 ha
(Tanga Integrated Rural Development Program - TIRDEP, 1975). While

acute land shortage in the highlands due to highthere is already an
population density and limited area for additional cultivation, the
fertile parts in the lowlands in the plantation areas are occupied by

The highland areas, including Korogwe Highlands in Bunguestates.
Division, are the most intensively-farmed parts of the Region.

Smallholder farming predominates in these highland areas but
there are also tea estates and great forest reserves which are not
available for smallholder fanning. As a result, land shortage in
these highlands becomes spectacular. Trees are cut down and
remaining forests are taken into cultivation at an increasing rate.
Consequently, the areas suffer from soil erosion and destruction of
the natural ecology. These facts in connection with the prevalent
production pattern, whereby large areas are planted to food crops
including maize but not much is done for soil conservation, lias
resulted in an alarming deterioration of soil fertility. Thus
TIRDEP (1975) concluded in summary that these highly-populated high-
lands, showwhich are less provided with infrastructure as well, 
signs of stagnation on a medium level of development.
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Climate and topography1.1.5
Tanga Region is characterised by greatly varying environmental

In terms of topography, the flat or slightly rollingconditions.
terrain ranges from the coastal strip to the inland plains, with the

The Usambara I. fountains,

Climate in the Region is affected by altitude and distance from
The coastal strip is warm and wet, with an averagethe Indian Ocean.

Rainfall decreases towards theannual rainfall of 1,200 to 1,400 mm.
inland and falls to 850 mm in Handeni town, and only 500 mm per annum
in the Masai steppe.
Precipitation increases with altitude, reaching 1,500 to 2,400 mm
depending also on slope direction in the Usambara Mountains, which

As an example, table 1-1 shows an averagehave a temperate climate.
annual rainfall of 1,780 mm based on a 7-year average for Bungu
Division in Korogwe.

TIRDEP (1975) argued that rainfall is probably the most impor­
tant climatic factor for farming in Tanga Region, with agricultural
seasons being influenced by mean annual and monthly rainfall as well
as rainfall probability, concluding that unrealibility of ra-j nfal 1
and a relatively high probability of too low precipitation in many
months are major problems.

The

Nguu Mountains as the only major elevation, rising to a height of 
m

1.,500^/above sea level, and the Kasai steppe.
reach

on the other hand,/a height of 2,400 m.

Two rainy seasons can be distinguished in Tanga Region.
short rains called "Vuli" fall during October to January and the long

The situation is different for the highlands.
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Llonth

79787774735

1,784905Total

Koi’ogwe tea sub-scheme, monthly rainfall records.Source:

rains namely "I.Iasika,r normally start in the middle of Larch and
The long rains produce about half of the annualcontinue to Llay.

Sometimes a period of intermittantprecipitation in the Region.
heavy showers called "I.Ichoo" occurs either in June or July. The two
main rainy seasons, "Vuli” and "Llasika", are however not very
distinct as can be seen in figure 1-1.

Discussion of rainfall is of limited value if not related to
temperatures and evaporation rates. Temperature variations between

The coastal climate is characterised
by high atmospheric humidity vrtiich often reaches the 100 percent
maximum and drops to a minimum of 65 to 70 percent, but on average
the daily minimum is not less than 90 percent. Evaporation is low in

Average 
1972/75- 
1978/79

88 
92 
74 

154 
126

62
79
75 

159 
519 
456 
161

42
52
17
33
45
68
57
12
59

185 
215 
120

151
52

105
255
526

76
66
98
55

255
252

___ 85
1,750

184
21
29
47
37
31
96
36

134
588
428
169

1,600

72
27

158
59
21
55
25
47
59 

280 
515 
187

1,481

42 
299 
107 
466
85
52

129
90 
297 
555 
580 
148

2,446

37 
57 
14 
9 

297 
104 
99 

128 
158 
426 
788 
267

2,384

109 
158 
95 

114
74 
49 
85 
98 

214 
545 
477 
154

1,948

July 
August 
September 
October 
November 
December 
January 
February 
I.Iarch 
April 
Llay 
June

seasons and between day and night are relatively small in the lower 
to 50°0.areas, varying from 20°

Table 1-1. Korogwe tea sub-scheme: Rainfall distribution by months, 
1972/75 - 1978/79 by years and 7-year average

July-June year 
1972/| 1975/| 1974/1 1975/ 1976/ 1977/ 1978/ 

75 76
Lira
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the coastal area but soil water is lost quickly because of high
infiltration rates of the coastal sands
the other hand, have a temperate climate with relatively large tempe­
rature differences between seasons and between day and night with

Evaporation rates are however notmoderate atmospheric humidity.
very high on the Highlands despite moderate humidity because of cloud

As a result, the Highlands tend to be high in agriculturalcover.
potential relative to the coastal areas.

1.1.4 Soils and vegetation
as in many parts of

Most soils which have developed in theTanzania, is deficient.
southern part of Tanzania along the coast and over the Usambara

Tn the north and south of these Mountains,Mountains are sandy loams.
deep red loams have formed, while black clays are found in topogra-

The sandy loams of the Usambara are ferrallitic inphic depressions.
nature or ferrisols in the upper elevations. Lower down, where rain­
fall is less, the soils are ferruginous.
reddish-brown in appearance, have medium to high fertility with

However, soil erosion in some
areas has led to non-productive soils of low agricultural potential.

The vegetation varies from place to place but in general the
Region is characterised by tropical savannah grass and bush on the
lowlands. The highlands on the contrary have upland moist forests

moderate agricultural potential.

Information on soils in Tanga Region,

These soils, which are

and the highest areas are covered by tropical forests.

The Usambara Mountains, on
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Farming systems and agricultural enterprises1.1.5
Natural, economic and socio-institutional conditions of agricul-

turul production vary from place to place and over periods of time.
In the process of adopting cropping patterns and farming practices
to the conditions of each location and the aims of the farmers, more
or less distinct types of farm organisations have developed so that

According to Ruthenbcrg
(1971), however, it is necessary to classify farms according to
their farm management characteristics if we are to devise meaningful

Based on this type
of classification, the typical fanning system identified in the
Korogwe Highlands is a subsistence crop and perennial cash-crop
system.

Major perennial crops cultivated for cash include tea, coffee
Tea is planted on pure stand, while both coffee andand cardamom.

cardamom are intercropped with bananas, at the ratios of banana:

Subsistence food crops grown are bananas, beans, maize and
These can either be intercropped or grown in pure standocassava.

Kost farmers grow maize and beans on pure stand but some intercrop
maize with cassava, which is left as pure stand after the mn-i -zp

maize.

Land preparation for coffe, cardamom, tea and bananas coincide
with that for maize and cassava. For beans, land preparation nomally

measures in agricultural policy and development.

harvest.

coffee = 1:4, and banana:cardamom = 1:3.

no farm is organized e::actly like another.

When maize is intercropped with cassava, the ratios are £ 
cassava and
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The normalstarts after the planting of the main food crops.
planting season for all crops except beans (which arc planted after
the long rains) is during the long rains in March and April. After
establishment, tea continues bearing for over 50 years, coffee for

years to give economic yields.

The Tea Industry1.2
The tea plant, Camellia sinensis, has been cultivated for so

long that its home as a wild plant is a matter of speculation (Eden,
1976). However, its long history in the Asian continent suggests
that its place of origin is somewhere in the southeastern part of

Today, tea is grown and manufactured in a variety of regionsAsia.
Its development in the modernthat differ in topography and climate.

form known today started in India many years ago and later spread to
the relatively new growing regions. In East Africa, commercial tea
production started between 1920 and 1954.

Among the common beverages, tea production traverses the whole
gamut from peasant smallholder to the sophiscated commercial industry
in size of unit and refinement of technique. Made tea, commonly
known as black tea, is produced from the young leaves and unopened
buds of the tea plant Camellia sinensis (L.) 0. Ktze. Al though this
species includes widely different varieties, of the three mann ones,
China, Assam and Cambodia, Assam "jot", which grows to heights up to
20 m, is the most suited to Tanzanian conditions.

to a height of
well-kept tea garden gives an

over 50 years, bananas for about 15 years and cardamom for 10 to 14

When it is grown 
in tea gardens, however, tea is maintained by pruning 
less than one m. A first look at a
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impression of a luxuriant raised lawn.

1.2o1 World tea production
World production of manufactured tea in 1976 was 1,628 thousand
of which 1,433 thousand tons (88 percent) was from developingtons,

countries (l.IDB, 1979b). Production of the largest traditional Far
East producers, India and Sri Lanka, declined from 52 percent of the
total in 1964—66 to 43 percent in 1974-76. On the other hand, produc­
tion in Africa increased from 6.5 percent to 9.4 percent during the

Data and projections for manufactured tea production,same period.
consumption and expoi'ts by countries are shown in table 1-2.

World tea production increased relatively sharply in 1977 by
9 percent above the 1976 level. The recorded increase was a result

For the Earof good weather coupled with higher producer prices.
East, increases in India and Indonesia were offset in part by
decreases for Sri Lanka and Bangladesh so that the total for the
region increased by only 0.5 percent. The decline in Bangladesh was
reportedly due to fine plucking, whereas in Sri Lanka it was a conti­
nuation of the long-term declining trend since the middle of the’

Production in Africa was estimated to be higher by 2.4 percent
in 1978 than in 197/, reaching a total of 198 thousand tons. On
average, world tea production shows an upward trend, with a projected

Host of the rise

196O’s (I.IDB, 1979b)o

increase of 3.4 percent annually between 1980 and 1985, reaching a 
2.25 million ton total by that year (table 1-2).

in production during this period is expected from increased yields 
of tea already planted, i.e. from new plantings, replantings and
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ProjectionsAverage
Country

1980 1985

- 1,000 tons --

1,069 3.41,907

976585 3.9 4.4 4.5387 784

612 785'World total 921 1,024 2.3 2.22.3
Source:

1961-
63

198
466

1972-
74

1972-
74 to 
1980

Production:
Developing 
countries:
India
Sri Lanka
Kenya
Indonesia 
Tanzania 
Other

Total
Centrally-planned 
countries:
China
Other

Total

1980 
to 

1985

Consumption:
Developing
countries

Centrally-planned
countries

Developed countries
World total 1,050

214
202

14
30

4
120
584

28

394
213

16
78

5
91

752

178
51

229
88

378
544

1,507

199 
194 
50 
42
10

209 
704 

81

472
210

54
64
13

178
991

582
216
84
76
17

231
1,206

238
196

72
44
12

249
811
110

642
630

2,248

548
117
665
183

2,250

2.8
-.1

12.0
-1.8
9.7
8.7
4.5

6.1
1.4
3.3

4.7
1.3
3.4

3.3
.8

4.6
3.0
6.2
4.0
2.1

306
___ 84

390
143

1,524

525
594

1,903

428
105
533
168

683
225
105
88
23

277
1,401

268 
199 
92
46
15

289 
909 
115

5.1
5.9
4.9
4.5
3.3

3.0
.5

6.4
2.6
4.2
4.3
2.3

2.6
.1

5.5
.7

3.5
2.7
2.1
3.2

5.1
2.3
4.5
2.1

2.4
.3

5.6
.9

4.5
3.2
2.3

.9

5.0
. 3.6
4.6
2.3
3.3

4.2
1.3
3.4

-.6
-.3

12.2
3.2
8.7
6.7
1.7

17.2

Exports:
Producing countries:

India
Sri Lanka
Kenya
Indonesia
Tanzania
Other _

Total
Non-producers

Developed countries
’World total

Table 1-2. World: Tea production, consumption and trade, actual, 
1961-63 and 1972-74 averages, and projections, 1980 and 1985

Annual 
1961- 
63 to 
1972- 
74___
- - -Percent- - -

growth rate

MDB, 1978, table 2.8, p. 22.
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World tea trade1.2.2
Efforts on increased world tea production may be frustrated by

During the period 1964-66 to 1974—76, worldlow world tea demand.
production of manufactured tea in developing countries grew at an
annual rate of 3.4 percent but net exports grew at only 1.9 percent.
The annual rate of increase in exports for the traditional tea
producing and exporting countries, India and Sri Lanka, has been

On
the other hand, the rate of export expansion in Africa and Latin
America has been relatively higher, resulting in an increased export
share.

World exports of manufactured tea in 1978 were 737 thousand tons,
a figure lower by 4.4 percent compared to 1977 exports. Llajor declines
in tea exports occurred in the Far East, particularly in India,
because of imposition of an export duty on tea due to low world

As a result, India’s exports fell by 28 per­import demand in 1978.
cent from 230 thousand tons in 1977 to 166 thousand tons in 1978.
On the contrary, African exports were a record high in 1978, rising

Record increases were from JJalawi and Tanzania, while Uganda and

World imports increased at an annual growth rate of 2 percent
between 1964-66 and 1974-76. Of this, total developed countries

Reasons advanced for the
accounted for the largest share, although their imports had been 
increasing at a slower rate of 1.1 percent.

lower in the same period than the world average of 2.3 percent.

Zaire experienced declining exports.

from 154 thousand tons in the previous year to 166 thousand tons.

infilling completed by the 1980/81 season.
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low rate of inci'ease are the decline of per capita consumption in
the traditional tea-consuming countries like the United Kingdom (UK)

In total, imports in the developed countries felland Australia.
from 514 thousand tons in 1977 to 415 thousand tons in 1978, a

On the other hand, the import rate of increasedecline of 19 percent.
of 3.7 percent for developing countries, surpassing the world average,
indicates a moderate rise in per caput tea consumption in these
countries.

World tea prices1.2.3
Money price is one of the measuring rods used often in the

market to combine diverse commodities like coffee, sugar, and tea to
A problem economists face when they choosea jingle total figure.

money price as the measuring rod is to determine which prices to use.
This difficulty arises in part because prices can be raised or lowered

In other words, the value of money changesby inflation or deflation.
Economists can, however, adjust for the changeabilitybetween years.

of this measuring rod by using an index number of prices called a
What is needed is some kind of average of the price"deflator".

changes, each being weighted according to its approximate economic
The deflator can beimportance and based on specified price series.

used to compute or deflate current prices into
of say Shs. of unchanged purchasing power of a selected base year,

In table 1-3, 1976 was selected as a base year so that the
deflator in that year equals 100. The year 1976 is hence regarded

Current prices in other years were converted into real money prices
as "normal" in terms of prices after adjusting for other factors.

"real" prices in tezms
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in terms of Shs of unchanged 1376 purchasing power. To illustrate
the process of deflation in table 1-3, take the tea price in 1970 and

The 1970 defla­
tor ras estimated by I.IDB (1978) as 52; hence the deflated tea price
in 1976 equals the current 1970 price divided by the deflator and

That is (110/52) x 100 = US / 212. Thus,multiplied by 100. in
general, deflated tea prices in the table are obtained by dividing
the current price by the assumed deflator and raultipling by 100.

The deflator values for 1951 through 1976 and projections from
1980 to 1990 came from I.IDB (1978, 1979b) while the 1977 and 1978
values were interpolated by the author to provide continuity and are

Actual tea prices in 1977 were thetherefore shown in parentheses.
highest on record and in 1978 were the second highest. Based on the
assumed deflator levels, deflated prices in 1977 were the highest
since 1967 and in 1978 were the highest since 1971.

Projections by I.IDB in 1977 based on 1976 constant prices and a
projected continued close balance between world production and
consumption indicated that prices were expected to change little from
their average level of US / 154 per kg in 1976. The effect of this
would have been to halt the long-run decline in real tea prices. The
I.IDB forecasts, however, went wrong because of unforseeable CTrenma-
tances, namely the worst frost in the history of Brazil in mid-1975
that killed 550 million of her coffee trees and damaged another

Columbia and severe drought in El Salvador, all of which led to
reduced coffee production and raised coffee prices to record-high

1,400 million, floods that destroyed several million coffee trees in

compare it with the 1976 price, i.e. the base year.
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Year Year(1976 = 100) CurrentCurrent
US cents

1951 to 1976 and the projections, MDB, 1978, table 2.9,

levels, pulling tea (and cocoa to a lesser extent) with it to reach
These high prices likely account for therecord high prices in 1977.

’'inactivated” tea trade in 1978. More recent projected prices call
for a gradual decline from 1978 forward to a deflated level by 1990
only slightly above that in 1976 (table 1-3).

Tea has been experiencing cyclical changes in prices largely
because of changes in coffee prices and to some degree due to adverse
weather conditions in the major tea-producing countries - India and

43
44
42
41
42
43
44
44
43
44
45
44
45
45
46
47

163
159
157

47
47
49
52
55
60
71
88
98
100

(108)
(116)
132
184
249

263 
214 
269 
392 
367 
347 
311 
323 
328 
325 
302 
313 
289 
293 
280 
268

127 
104 
97 
110 
105 
105 
106 
140 
138 
154 
271 
218

270
221
198
212
191
175
149
159
141
154

(251)
(188)

Actual:
1951

52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

113
94
113
161
154
149
137
142
141
142
136
138
130
132
129
126

Tea price
In 1976 
terms

Deflator^/ 
(1976 = 100)

Tea price 
'..  In 1976

terms
US cents

Source:
p. 24; 1977 to 1978, MDB, 1979b, p. 15. Numbers in parentheses for 
the latter years are interpolations by the author for the deflator 
which were then used to calculate the deflated prices.
a/ Average of all teas in the London Auctions weighted by volume sold, 
b/ Cost, insurance, and freight (cif) prices of manufactured exports 
of developed market economies.

Table 1-3. V/orld: Market price per kg for tea in current and 
constant terms, actual 1951 to 1978, projected 1980, 1985 and 
19902/

Actual:
1967

68
69
70
71
72
73
74
75
76
77
78 

Projected:
1980 216

85 293
90 390
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Tea, like her sister beverage crop coffee, has anSri Lanka.
Small shortages result in large price increases.inelastic demand.

Hopp and Foote (1955), in their study of factors that affect coffee
prices, noted that when coffee supplies are declining, efforts are
ma.de by importing countries to maintain or increase inventories and
prices tend to be higher than would be expected from the level of

Vdien supplies are increasing,supply in relation to consumption.
inventories may be reduced, hence prices tend to be lower than other-

Similar effects and record high coffee prices maywise expected.
have caused record high prices for tea in 1954, 1967, 1977 and 1978;
and extremely low prices in 1952, 1969 and 1971 through 1975 (table
1-5). The period between price increases and increased production of
tea largely depends on farmers’ efforts and ability to catch up rath
the price changes through new plantings, rehabilitation of tea

It is important, however, to notebushes or intensified plucking.
that declining prices do not affect production as consistently as

established, farmers will continuerising prices because, once tea is
tolerable limits.to pluck unless prices fall beyond

(ITA)International Tea Agreement1.2.4
By definition, an international commodity agreement is a poli­

tically acceptable medium through which producing countries rally
their interests on agreeable pre-set objectives. The primary aim of
any international commodity agreement is to control or remove fluc­
tuations in world prices by adjusting production towards an equili­
brium point in the long run.
ways.

This can be achieved in a variety of
The common practice is to set up quota systems tied to maximum

ma.de
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and minimum trading prices or storage programs to even-out supply.

An international tea agreement by producing countries is long
General instability in export quantities and prices, causedoverdue.

by changes in demand and supply fluctuations for major beverages as a
result of bad weather and cyclical production imposed by changes in
market prices, indicate that an international agreement for tea is

Indeed, world tea prices have recently been record high,necessary.
reflecting record high prices for coffee.
now declining and a more recent international tea agreement, including
a quota system, was discussed by the United Nations Committee for
Trade and Development (UNCTAD) (1978a, b). The UNCTAD team concluded
that a stocking arrangement for tea is technically feasible.

The basic objectives for an international tea agreement as
discussed by the DAO Intergovernmental Group on tea and its sub-group
of exporters (1977) include, inter allia; to sustain and improve, in
real terms, export earnings from tea and returns to growers; to
provide for special needs of smallholder growers, to create stable
conditions in international trade in tea and ensure that its prices
are rewarding to producers and equitable to consumers, to remove
obstacles to the expansion of tea consumption and provide for improve-
ments in its marketing and distribution, and finally to increase
participation by developing countries in activities such as tea
blending and packaging.

Another step made to cement the international tea agreement has

governments of tea exporting countries. The Governing Board of the

However, tea prices are

been the formation of an International Tea Promotion Association by
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association first met in April 1979 and listed the following objec­
tives: To coordinate, develop, and promote tea consumption and enhance
global tea programmes.

Based on the assumption that quota shares of ITA depend to some
degree on the volume of past exports, East African countries including
Tanzania likely will win regular quota increases, allowing them to

Given this situation, and if thesell their total export surpluses.
agreement comes into effect, it would be a rational decision for
Tanzania to continue the expansion of its tea industry for in so

A point in mind for thisdoing it will have increased exports.
endeavour is that, while deciding to increase production, Tanzania
must also know the position of other producing countries and more

1.2.5
The economic importance of tea to the economy of Tanzania

increased rapidily following the recent expansion in production and
Its contribution to Tanzania’s foreignrecent high world prices.

exchange increased from 1.3 percent in the middle 195O’s to 8.1 per­
cent in 1977 when tea was Tanzania’s seventh largest earner (table
1-4). Tea is already a major source of cash income to most small­
holder farmers in the areas where it is grown.

Apart from providirg a rapidily growing source of foreign exchange,
the tea industry in Tanzania caters for a promising growing domestic

Domestic tea consumption increased from 1,000 tons tomarket. over
2,000 tons in the decade ending in 1978.

specifically their likely quota shares.
the

Tea in/economy of Tanzania
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Value of exports by major commodities, 1970-Tanzania:

Commodity 1970 | 1971 1976 19771975

216 173 134111 130 139143 87
Tanzania, United Republic of, 1979, table 10, pSource:

1.2.6 Tea production and processing in Tanzania
The

oldest plantings date from 1934 and are in the Rungwe and Lupembe-
luufindi areas of the southern highlands and in the Usambara Mountains

Recently tea has been planted in West Lake Regionin Tanga Region.
and trials have been carried out successfully in Kigoma and Mara
Regions where commercial tea production has not started yet. Prior

At present tea is produced byproduced on privately-owned estates.
three types of producers namely private estates, Tanzania Tea
Authority (TTA) estates and smallholder growers.

Pty 1978, 8,675 ha were planted by 28,684 smallholders with an
average plot size of 0.31 ha per farmer. Out of this total, 3,272 ha

I nro-iect

were planted between 1961 and 1971 and 5,403 ha were planted during 
an International Development Association finanned. Phasp

Coffee 
Cotton 
Cloves 
Sisal 
Tobacco 
Cashewnuts
Tea 
Diamonds 
Petroleum 
products

375
473
88

463
88

196
69

122

483
297
321
302
92

177
81

178

1,870
542
244
228
206
188
180
151

227
245
179
134

43
120

49
209

383
336
240
145

49
150

54
123

1,282
613
261
240
188
131
134
159

495
333
233
222

56
141

45
165

312
247
109
179

45
115

42
161

Table 1-4.
1977

1972 | 1973
Million shs

Calender year
1974

Tea is grown in four widely-separated areas of Tanzania.

. 20.

to smallholder tea production in 1961/62, all of Tanzania’s tea was
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ending in 1974/75. At the end of this project, TTA had planted a
In 1977 the TTA acquired atotal of 268 ha in Bulzoba and Lupembe.

717 ha Bulv/a estate in Amani, Tanga. There have not been any major
plantings by either smallholders or TTA after the 1975/76 crop year
(table 1-5). Private estates in total covered a planted area of

Area expansion has remained stagnant for the8,400 ha in 1978.

share of Tanzania’s teaPrivate estates produce the largest
Thisdespite approximately equal hectarage to that of smallholders.

tea is mostly immature andSmallholderis due to two main reasons:
secondly the use of recommended husbandry practices is not well

Thus, while in 1977/78 for instance, private estatesadhered to.
produced 12,000 tons of made tea at an average yield of 1,300 kg per
ha, smallholder faaiers produced 4,000 tons at an average yield of
500 kg per ha (table 1-5). The low’ smallholder average yield reflects

But, even then, TTAa substantial proportion of immature hectarage.
estimates that smallholder yield from mature plots averages only 800
kg of made tea per ha, considerably below smallholder yield of 1,600
kg per ha for Kenya.

Tea in Tanzania is processed by either private or TTA factories.
Green leaf produced by private estates is mainly processed in private
factories but some small private estates deliver their production to

Smallholder green leaf is processed in TTA factoriesTTA factories.
except that from the 590 ha Korogwe tea sub-scheme which is
processed in two private factories owned by Ambangulu and Dindira
estateso

estates since the 1966/67 season.
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b,Area Produc tio:

TotalTotal

1,000 ha -- - 1,000 tons --

c,

Table 1-6 shows a break down of made tea production by TTA and

In 1977/78, TTA factoriesprivate factories for two recent years.

accounted for 30 percent, while private factories processed the

The proportion for TTA in the preceding year was 26 percent.balance.

In terms of tonnage, TTA factory output in 1977/78 was 38 percent

larger than the preceding year, while private factories increased by
The general increase was dye to more tea bushonly 15 percent.

July- 
June 
crop 
year Private 

estates
Private 
estates

1
1
1
1
1
1
1

1961/62 
62/63 
63/64 
64/65 
65/66 
66/67 
67/68 
68/69 
69/70 
70/71 
71/72 
72/73 
73/74 
74/75 
75/76 
76/77 
77/78

Small­
holders

7.8
8.0
8o3
8.5
8.8
9.0
9.1
9.1
9.5
9.3
9.2
9.2
9.1
9.1
9.1
9.1
8.4

Small­
holders

Small­
holdersPri­

vate

0.1
.1
.4
.7

1.0
1.4
1.7
2.0
2.7
3.3
4.8
5.9
7.4
8.4
8.7
8.7
8.7

7.9
8.1
8.7
9.2
9.8
10.4
10.8
11.1
12.0
12.6
14.0
15.1
16.5
17.5
18.1
18.1
18.2

0
0
0
0
0
0
0
0
0
0
0
0
0
0

0.3
.3

1.0

4.5
5.0
4.8
5.6
6.7
6.8
7.6
8.2
7.8
8.4
10.4
11.6
10.5
11.8
10.9
12.1
12.0

4.3
5.0
4.8
5.6
6.8
7.0
8.0
8.8
8.5
9.2
11.6
13.3
12.2
13.8
13.1
15.2
16.0

0 
0 
0 
0

0.1
.1 
.2 
.3 
.3
.2 
.2 
.3 
.2
.2 
.2 
.4 
.5

0 
0 
0 
0 

0.1
.2 
.4 
.6 
.7 
.8

1.2 
1.7 
1.7 
2.0 
2.2
3.1 
4.0

Estates
TTA^

- 1,000 kg --
0.6

• 6
.6
.7
.8
.8
.8
.9
.8
.9
1
3
2
3
2

3

QYield per ha—1

Tabic 1-5. Tanzania: Total planted tea area, made tea production 
and tea yield per ha, 1961/62 to 1977/78

Source: LiDB, 1979b, table 1.2, p. 2.
a/ In 1977, TTA acquired Bulwa, a private estate in Tanga Region with 

a total of 717 ha of mature tea. Thus, TTA owned 985 ha of tea in 
1977/78.

b/ Up to 1977/78, TTA’s tea was immature so that no production was 
recorded. Production of tea from Bulwa estate, acquired in 1977, 
is included under private-estate production.
Smallholder tea wqs immature from 1961/62 through 1964/65.
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entering maturity for smallholders and increased yields for estates
due to improved husbandry practices, particularly the use of ferti­
lisers coupled with good weather

QuantityQuantity

ToilsTons

5,5554,013

a situated.

1,881
1,208 
1,032 
822 
612

1,317
903
602
720
471

11,208
15,208

1,100 
1,020 
674 
412 
280 
254 280

4,000

1,995
1,700

821
4,516

1,100
1,055
2,155

518
518

3.4
3.4

12,907
18,452

1,150
935 
808 
405 
396
340
351

4,355

1,650
822

2,472

69.9
100.0

2.9
2.9

73.6
100.0

2,695
1,732
1,109
5,536

534
534

10o2
6.5
5.6
4.5
3.3

30o1

1976/77______
Proportion 
of total
Percent

1977/78________
Proportion 
of total
Percent

14.6
9.4
6.0

30.0

7.3
6.7
4.4
2.7
1.9
1.5
1.9

26.4

13.1
11.2
5.4

29.7

8.9
4.5
13.4

8.7
5.9
4.0
4.7
3.1

26.4

7.2
6.9

14.1

6.2
5.1
4.4
2.2
2.1
1.91.8
23.6

Type of factory 
and placeS/

TTA factories:
Rung we (Ka ’tumba) 
ITj ombe (Lupembe) 
Usambara (llponde) 
Amani (Bulwa) 
Bukoba (Bulcoba)

Total

Usambara:
(Karirni) 
(Kwamkoro) 
(Ambangulu) 
(Dindira) 
(ilarvera) 
(Herkulu)
(Balangai)
Total

Total private factories
Grand total

Source: KDB, 1979b, table 1.1, p. 1.
Brackets indicate particular, area where factory is

Private factories:
Rungwe:

(Chivanjee) 
(Kusekera)

Total
IT j ombe: 

(Luponde)
Total

llufindi:
(Lugoda)
(Kilima)
(Stone Valley)
Total

Table 1-6. Tanzania: Production of made tea by type of factory and 
place, 1976/77 and 1977/78
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By 1978/79, 80 percent of the green leaf processed by TTA
factories v.as collected from smallholder farmers, vhile the balance
came from small estates and TTA collections

Production of made tea by private and TTA factories form the
Table 1-7 shows national made tea production bytotal for Tanzania.

Regions.

in 1978/79. Total national made tea production fell by 5 percent
from 1977/78 to 1978/79 (table 1-7). Under normal circumstances,
production would be expected to rise because more smallholder tea
plantings mature each year.
1978/79, possibly because of poor transport as a result of the tight
fuel supply.

July-June crop yearTea-growing area

6,2185,331 5,790 35 34 53

3,468 4,345 4,511 25 24 26

612
18,452Grand total

1st, 2nd, 3rd and 4th quarterSource:

Iringa Region: 
Llufindi 
Njombe

Total
Tanga Region: 

Usambara
T.Cbeya Region:

Rung we
West Lake Region: 
Bukoba 612

17,547

471
15,208

5,536
1,743
7,279

5,080
1,554
6,634

100

30
9

39

__ 5
100

30
9

59

5
100

4,517 
11421 
5,938

29
9

38

Iringa Region tops the national list by its contribution of 
L',boya Region with

38 percent, followed by Tanga Region with' 33 percent ar.d/26 percent

------ ______ ------  Proportion of total 
1976/77|1977/78 1978/79 1976/77[1977/78jl 978/79 
-- -  1,000 kg ---- --- --- -  Percent----

However, the reverse was true for

TTA, 1978, p. 2 and 1979, 
reports.

Table 1-7. Tanzania: Rational made tea production by Regions and 
areas, 1976/77 to 1978/79
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LZarketing of Tanzanian tea1.2.7
Smallholder tea-growers sell green leaf to processing factories

and are paid monthly according to the quantity of green leaf sold.
There is usually a lapse of about 2 weeks between payment and last

Farmers receive Shs. 1.10 net of creditsales in a particular month.
Thedeductions for fertilizer and stumps per kg of green leaf sold.

net price paid to faimers increased from between 43 and 60 cents in
1971/72, depending on factory, to 70 cts per kg nationwide in 1976/77
(table 1-8), an increase of 17 to 46 percent over a period of 6 years.
Following the price increase on the international market for tea
early in 1977, the government announced an increase in producer

ilt the same time the deduction for creditprice to Shs. 1.50 per kg.
repayment was raised from 20 cents to 40 cents per leg of green leaf

Thus the smallholder net realisations stood at Shs. 1.10 fromsold.
1977/78 to date (table 1-8). Previous regional differences in green­
leaf prices to growers were said to be due to quality variations in

The announced equalthe conversion rate of green leaf into made tea.
tea price by government in 1977 was a matter of policy. Conversion
rates presumably were about the same as in prior years.

TTA handles the procurement and marketing of all smallholder tea
processed in its factories at Lupembe, Bukoba, Katumba and Llponde.
About 14 percent of the tea produced is consumed locally and the rest

The local consumption figure for tea
indicates a relatively small domestic demand. Thus, viability of the
Tanzanian tea industry is determined largely by the escort market.

is exported (table 1-9).
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Tanzania:

BukobaLupcmbe

Source:

exports and domestic

Production Exports

1,000 tons.

July-June 
crop year

July-June 
crop year

1971/72 
72/73 
73/74 
74/75 
75/76 
76/77 
77/78 
78/79 
79/80

Domestic 
consumption

60
60
60
60
60
70
110
110
110

Usambara
(Tanga)

55
50
52
52
55
70 
110 
110 
110

21
16
23
23
17
18
17
20
19
21
18
18
20
19
17
14
19

55
51
51
52
55
70
110
110
110

55
52
60
60
70
110
110
110

48
49
55
55
65
70
110
110
110

4.3
5.0
4.8
5.7
6.8
7.2
7.9
8.8
8.5
9.2
11.6
13.3
12.3
13.9
13.0
15.2
18.5

3.0
3.6
3.8
3.4
3.5
4.0
5.7
5.8
6.6
6o9
7.2
8.8
10.4
8.2
9.8
12.5
15.0

Domestic consumption 
as a proportion of 
production

Percent
0.9 
.8 

1.1 
1.3 
1.2 
1.3 
1.4 
1.8 
1.6
I. 9 
2.1 
2.4 
2.5 
2.6 
2.2 
2.2J. 5 

1978, table 2.2, p. if.

Table 1-8. Tanzania: Smallholder net producer price per kg for 
green leaf tea, 1971/72 to 1979/802/

Itungv/e 
(l-.Ibeya)

Through 1977/78 - L3B, 1978, table 2.5, p. 19. 
1978/79 forward - i.IDB, 1979b, pp. i and ii. 

a/ Regions are shown in brackets in the box heads.

1961/62
62/63
63/64
64/65
65/66
66/67
67/68
68/69
69/70
70/71
71/72
72/73
73/74
74/75
75/76
76/77
77/78

Source: IJDB,
a/ figures do not balance exactly because production figures relate 

to crop years while export and domestic consumution data relate to fiscal years and no allowance is made for changes in stock levels.

Table 1-9. Tanzania: Tea production, 
consumption, 1961/62 to 1977/782/

> i'ufindi 
(iringa) (iringa) ('./est Lake) } 

Cents
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Jhilc local tea sales in the country are handled by Tanzania Tea
Blenders, export made tea is sold through the London auction and by

Prior* to 1977, large quantities of tea were sold
However, the imposition of athrough the Mombasa auction in Kenya.

sales tax on tea in transit in 1976 by Kenya and border closure with
Tanzania led to higher sales by private treaty and through the London
auction.

Table 1-10 shows average prices per kg of Tanzanian tea sold at
the London auctions by months from 1971/72 to 1973/79. Record high
prices in 1976/77 were a result of a strong demand from importing

shortage and high price of coffee.countries caused by the extreme
UK is by far the most important consumer of Tanzanian tea, accounting
for 73 percent of the total export value in 1977. Many other
countries take lesser amounts (table 1-11).

Month 75 7772 74 78 79

1979 b, table 4.2, p, 16, for years 1977/78

1971/ 1972/ 1973/ | 1974/ 1975/ 1976/ 1977/ 1978/ 
73

July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 
Jan. 
Feb. 
Mar. 
Apr. 
May 
June

Average 
Source:

16.30
14.59
15.01
16.19
16.23
15.87
16O68
18.34
28.92
34.22
29.78
28.48
20.88

10.57
10.29
9.81
9.84

11.04
10.94
10.87
11.22
10.90
11.32
12.27
14.23
11.09

26.65
18.89
14.81
18.56
17.88
17.58 
19.05 
19.05 
18.60
17.11
16.37 
17.02 
18.49

16.50 
15.00 
15.63
15.75
16.38
16.61
20.35
17.14
17.99
17.10
18.19
17.92 
17.05

7.39
7.55 
7.02 
6.86 
7.02
7.25
7.14
7.47
7.56
7.69
7.48
7.75
7.33

private treaty.

Table 1-10. Tanzania: Average price per kg of Tanzanian tea sold at 
London auctions, cif Europe, by months, 1971/72 to 1978/79

76 
Shs.

10.47
9.99
9.27
9.74

10.64
10.78
10.98
11.14
10.01
10.44
9.92

10.53
10.33

7.98
7.68
8.30
7.96
7.34
7.74
7.60
7.72
7.90
7.76
7.87
7.80
7.80

MDB, ‘ 
1976/77.

7.08
7.04
7.10
6.96
7.48
7.90
8.34
8.73

11.28
11.14
10.53
10.62
8.68

1978, table 2.6, p. 20, for years 1971/72 through
MDB, ‘1°,7Q K x n _ o

and 1978/79.
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Country Quantity

Shs million

11,975 14.8177.9Total or average

Tea in Tanga Region, including the Korogwe sub-scheme1.2O8
Tea is an important cash crop, second only to sisal in the economy

In 1973 tea earned the Region Shs. 13.5 million,of Tanga Region.
accounting for 9 percent of the total value of cash crops (table 1-12).
In that year, sisal accounted for 78 percent.

In Tanga Region, tea is grown in the Usambara Mountains largely
by private estates which produced 77 percent of the total reg-i onal
output in 1978/79 (table 1-13). Smallholders grow the balance and
have been increasing in relative importance. Smallholder tea
producers are concentrated in Liponde area in Lushoto District and

Private estates likewiseBungu in Korogwe District. are found in
these areas, with additional estates in Amani of l.Iuheza District.
Tanga Region produces a third of the total national made tea.

United Kingdom 
Netherlands 
Canada
United States
Egypt
Pakistan
Zambia
Eire
V/est Germany 
Others

Derived price per 
kg

(

Shs
15.8
17.4
26.9
15.5
20.1
13.7
34.5
23.4
14o1
16.2

130.5
12.2
10.8
5.8
5.7
4.9
2.6
2.2
1.6
1.6

1,000 kg
9,458 

697 
401 
376 
282 
357
74
92
113
125

Source: TTA, 1973, p. 11.
a/ Eree on board vessel or vehicle, 
b/ Computed from unrounded data.

Value f.o.b.^
Dar os Salaam

Table 1-11. Tanzania: Exports of made tea, value and derived price 
by country of destination, 1977
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Important cash crops, 1973Tanga Region:Table 1-12.

ValueCrop Quantity
PercentShs million1,000 tons

100.0150.1Total
Source:

July-June crop yearType of producer

78 774,884 854,534

151,334 1,534 23797

6,218 5,790 100 100 1005,331Regional total

a,

The importance of tea as a cash crop for smallholders is on the
A total of 875 ha were planted by 1972 by 2,514 fannersincrease.

before the World Bank project, but the increase during Phase I of the
During that period, area plantedWorld Bank project was spectacular.

increased to 2,149 ha and the number of farmers increased to 5,588 by
On average, a smallholder cultivates 0.40 ha of tea in the1976.

Region.

Sisal 
Tea 
Cardamom 
Copra 
Coffee 
Cashewnut
Cotton

602
195

1,032
302

1,065
269

Proportion of 
total value

18
5

Private estate
Smallholders:
Lushoto
Korogwe

Total

11
4

103.0
3«6
.5

2.1
1.1
2.2

__ .3

117.4
13.5
9.7
4.2
2.9
2.1

__ .5

78.2
9.0
6.5
2.8
1.9
1.4
.2

17
5

22

Source: TTA, 1979.
Includes Bulv.a estate acquired by TTA in 1977.

1,000 kg ----
4,456

Table 1-13. Tanga Region: Regional made tea production by type of 
producer, 1976/77 to 1978/79

TIRDEP, 1975, V.I, p.7.

July-June crop year____ Proportion of total
1976/77 |1977/7811978/7? 1976/7711977/78 |l978/79

- - Percent-- -  -
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Korogwe tea sub-scheme, which is the particular concern of this
study, comprises 1,500 smallholder tea growers and produced 5 percent
of the regional made tea production in 1970/79 (table 1-13). Produc­
tion by the scheme is shown in table 1-14 on a monthly basis, with

Production increased
from 88 tons in 1973/74 to 268 tons in 1978/79, an increase of 58

Tiiis sharp increase began when the scheme waspercent per year.
divorced from the then West Usarabara tea project in Lushoto District.

Made tea production by months,

1976/77 1977/78 1978/791973/74 1974/75Month

Total
Korogwe tea sub-scheme, 1979.Source:

A sharp increase in production took place in 1977/78, likely
because farmers plucked to a maximum extent to try to take advantage
of high prices that already were turning down.

as

and bad

July 
Aug 
Sept 
Oct
Nov
Dec 
Jan 
Feb 
Mar
Apr 
May 
June

7.8
11.5
18.2
25.6
22.7
12.0
10.1
19.9
15.8
21.1
14.5
14.2

194.5

8.8
7.6
13.5
7.5
11.9
7.2

12.5
9.6
5.7

20.0
9.2
10.1

125.7

9.5
16.9
20.7
31.2
34.0
35.7
39.6
28.4
31.2
21.5
22.0
11.2

502.0

1975/76
1,000 kg
7.3

10.1
12.5
2^.6
12.5
12.9
10.9
4.2
5.5
8,9
8.8
9.3

126.5

5.7
6.2
8.4
8.9
7.4
8.6
7.8
3.7
3.1
10.6
11.1
7.6

87.7

11.1
13.6
28.6
19.0
12.5
33.3
32.8
29.3
47.9
26.5
14.1
8.2

268.5

annual totals, from 1973/74 through 1978/79.

Transport problems
were also serious because of frequent break-down of vehicles

Table 1-14. Korogwe tea sub-scheme: 
1973/74 - 1978/79

The relatively 
declining production in 1978/79 could be due to lowered plucking 
prices were already below their recent highs.



32

roads that had not been maintained for a long time.

The Tanzania Tea Authority (TTA)1 .2.9
TTA was established by the Tea Ordinance (Amendment) Act of

1968 and started its operations on 1st April 1969. Its headquarters
Since its inception, TTAand registered office is in Dar es Salaam.

has involved itself in various development activities as follows:
(l) Recruitment of smallholder tea growers, (2) distribution of
planting materials and provision of extension services to these

(5) establishment of tea estates and supervision of privategrowers,
estates, (4) planning and building of new factories and expansion or
renovation of old factories to accommodate increased smallholder

Payments for
collected leaf are made to smallholder growers monthly accor-ding to
the amount sold.

TTA owns five factories with a total processing capacity of
In 1977/78, the factories processed a total of6,250 tons per year.

5,576 tons of made tea, accounting for 89 percent of capacity. The
Authority hopes that these factories will in future operate at full
capacity as more smallholder tea plantings mature. Two more facto­
ries have been planned, one under construction at Liwakaleli and another
to be constructed at Igoga. These two factories will have opera ting
capacities of 2,000 and 1,000 tons per annum respectively when
completed.

The World Bank Tea Project1.2.10
In 1972, the World Bank approved a US $10.7 million loan for

green leaf production, and (5) purchases of green leaf from village 
centres

collecting/and transporting it to processing factories.
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The project provided forsmallholder tea production in Tanzania

expansion in smallholder tea plantin'; programmes in four areas

The project involvedincluding Rung we, Usarabara, Lupembe and Bukoba.

production of planting materials, provision of fertilizer to growers,

construction of 300 Ian of roads in green-leaf collecting areas,

construction of tea factories supervised by TTA, purchase of leaf

collecting vehicles and provision of extension services to tea

growers.

The project target was to produce 9.5 million kg of tea per year
at full maturity from 8,300 ha to be planted by 1974. The project was

Fertilizer was procured by the Tanzania Ruralcarried out by TTA.
Development Bank (TRDB) and distributed to growers through the
defunct co-operative societies and unions, an activity taken up by

Smallholders obtained loans in the form ofvillages at present.
planting materials and fertilizers which are being repayed by
deducting a cess which from 1977 forward has been 40 cents per kg of
green leaf sold.

Table 1-15 shows area under tea and number of smallholders by
Before the World Bank Phase I project,Region and period of planting.

smallholder tea growers in Rungwe had planted an area covering 35
percent of the total area suitable for tea. Under the Phase I

planted by 16,047 farmers and TTA. To complete the programme, mannly

project for smallholder

by increasing the size of plots to become economically more viable, 
a further loan was necessary. Thus, following a request by TTA in 
1977, MDB prepared a proposal for a Phasen

project, out of the projected 8,300 ha, a total of 5,671 ha were
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tea expansion (appearing The proposal
Underv/as submitted to the World

it is envisaged that a total ofthe proposed extension of the loan
2,629 ha will be planted within the areas covered by the original
project to achieve the targeted 8,300 ha.

Participants in the Phase I project, numbering 16,047, have
larger plots averaging 0.34 ha than tea growers of the pre-project
period with 0.26 ha. plots. Regional variation, however, in the size

In Rungwe and Lupembe, holdings are close toof holdings are large.
that planned by TTA of 0.6 ha per household, while in Buko ba, plots

The low figure for Bukoba is attributed toare as small as 0.09 ha.
the high proportion of tea growers relative to available land suitable
for tea growing.

Coffee in the Economy of Tanzania1.3
Coffee has often been Tanzania's largest foreign exchange earner

in the 1970’s and maintains this position in 1979. In 1977 coffee
exports were valued at Shs. 1,870 million, repi’esenting 32 percent
of the value of major exports in Tanzania (table 1-4). Coffee is a
major source of cash income to about 10 percent of the country's
17.5 million people and is an important crop to the econom-i r and
social development of Tanzania.

80 percent of the total coffee production and the rest is produced
by estates concentrated mainly in Kilimanjaro Region. The major
coffee producing Regions are West Lake, Kilimanjaro and Arusha.

as projected in table 1-15).

Coffee is cultivated largely by smallholders who produce over

Bank by the Government of Tanzania.
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Planted area

Estates Total
TTA Others

HaPercent No.- - Ha - -
Actual

7280

5,671 .340
9,671 28,684 .318,675 268 728Sub-total

Projected

4961,593 0 0
10,268 764Grand total 728 12,300 28,684

o

b. Instead average

Production of coffee in Tanzania has since the middle 1960’s fluctuated
between 45 thousand and 55 thousand tons.

response to the price boom

541
851
200

496
0
0

0 
0 
0 
0

34
332

78
284

0
0
0

0 
0
0 
0

2,849
1,276

878
668

0
0
0

Average 
tea area 
per farm

Small­
holders

Recrui- 
tedli/

.63

.44

.56

.09

0
0

154
114
268

_____ Smallholders
Propor­
tion of 
total 
area

53
23
10
14

100

35
24
27
14

100

4,492
2,874

912
7,769

16,047

5,439
2,921
2,514
1,763

12,637

0o21 
.27 
.35 
.25
□ 26

1,038
851
740

2,629

1,186
1,130

951
733

4,000

This period was preceded 
by a rapid increase in production in the early 1950’s because of 
large-scale planting of coffee trees in

Planted during World Bank Project:
2,849
1,276

514

34
53
13

100

Rungwe (iibeya)
Lupembe (iringa
Usambara (Tanga.
Bukoba (West Lake) 449

Total 3,272

Rungwe (lubeya) 
Usambara (Tanga) 
Lupembe (iringa)
Bukoba (West Lake) 764

Total 5,403

Planting period 
and piojectii/

Planted before World Bank Project: 
1,152 
798 
873

World Bank Expansion: 
Lupembe (iringa) 
Rungwe (libeyaj 
Bukoba (West Lake).
Expected total

Table 1-15. Tanzania: Area under tea and number of smallholders by 
period of planting by Region

Source: LDB, 1978, table 2.4, p. 17 
a/ Regions are shown in brackets.

Number of growers is not expected to increase, 
size of plots per farm will increase.
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of the 195O’s. However, the increased production was not sustained
as the planting of new trees lessened and earlier plantings aged and

The spread of coffee berry disease inbecame less productive.
Arusha and Kilimanjaro Regions badly affected production and poor
standards of husbandry reduced yields also.

In general production has been stagnant in the traditional
coffee-growing areas of Tanzania, namely Kilimanjaro and parts of
'.Vest Lake and I.ibeya Regions, reflecting lack of space for expansion
and absence of improvement in average yields. The current average
yields of coffee for smallholder growers is less than 300 leg per ha.
In Kilimanjaro, however, yields average 500 kg per ha and estates
record 600 On the other hand, production isto 800 kg per ha.

in new areas such as the southern Highlands, includingincreasing
some parts of Hbeya Region.Ruvuma and

The Coffee Authority of Tanzania (CAT) has therefo.re launched a
program to improve coffee yields and six Regions—Kilimanjaro,
Arusha, West Lake, Ilbeya, Ruvuma and Tanga—have simultenously

CAT has also proposed to openstarted to implement the programme.
new areas in less-developed Regions—Kigoma, I.Iara, Rukwa and Ruvuma—
and less-developed areas of Iringa, Llbeya, IJorogoro, Tanga and West
Lake Regions. Upon implementation of the proposed program, coffee
production in Tanzania is expected to rise by 35 percent, reanhing
84 thousand tons per year in the 1980’s.

World coffee places have fluctuated widely.

political factors, including the worst frost iin a century in July

As noted earlier, 
record-high prices in early 1977 were a result of environmental and
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Brazil is theof her coffee trees
The volume of coffee tomajor coffee-producing country in the world

be available in future will therefore depend in part on the recovery
of production in Brazil, good weather conditions, ability to control
coffee diseases, political stability in the producing countries and
farmers’ willingness and motivation to increase area and yield in

According to LDB (1977a), Worldresponse to the recent high prices.
Bank projections indicate that coffee prices will ultimately rise
again from the middle 1980’s after falling sharply from the 1977
high (table 1-16).
unlikely to fall to a level at which the crop becomes unprofitable

It mayeither to individual growers or to the nation as a whole.
therefore be desirable for Tanzania to expand her production as the
1976 International Coffee Agreement does not limit coffee expansion.
As noted later, however, coffee at 1979 prices was not an economi-

Period

cents of prime washed

145
144
315

89
108

1977
1978
1979
1980

1985
1990 315

440

Average:
1960-69
1970-72

Annual:
1974
1975
1976

Projected in 1977 
Year Priced/

U.S. f<~ 
616 
451 
381 
341

Actual____
Priced/ 
u-s‘ /

Source: MDB, 1977a, table 4.2, p, 22O
a/ Spot price in current United States (U.S.) 

Guatemalans on the New York market.

1975 in Brazil which killed 3-

cally-viable crop within the area covered by this thesis.
per

Table 1-16. Coffee: Y/orld price/kg, actual and projected, 
specified averages and years

MSB (1977a) indicates that coffee prices are
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Cardamom in the Economy of Tanzania1.4
Cardamom is a spice produced within Tanzania mainly in Tanga

Region where it is the most important cash crop fox’ smallholders, its
value to tliis group of producers surpassing that of tea and coffee
taken together (TIRDEP, 1975). The main producing areas in the
Region are the Highland areas in Lluheza, Korogwe and Lushoto Districts
and to a lesser extent in the Nguu Mountains of Handeni District.
The total area planted with cardamom was estimated at 4 thousand ha
in 1978 (I.IDB, 1979a). Other Regions which grow some cardamom are
Llorogoro, Kilimanjaro and Libeya. Cardamom production has declined
since 1973/74 despite attractive returns to farmers, indicating that
the farmers are not keenly looking after their crop (iiDB, 1977b).

Cardamom produced in Tanzania is mainly exported; some is sold
by local spice merchants for household use. The major’ expox’t markets
for Tanzanian cardamoms are Pakistan, 'Jest Germany, Jordan and Sweden.
Tanzania is the vnrld’s second cardamom exporter, with India being

Tanzania competes with India, Sri Lanka andthe largest since 1973.
However, 30 percent of India’sGuatemala for the export market.

cardamom is consumed locally and both India and Sri Lanka produce
cardamom oil which limits the availability of the seeds for export.
Cardamom production was low in 1975 following an outbreak of Kate
disease in Kerala, India, and lack of rain. Low production resulted
in rising international prices for cardamom starting in 1976 to
early 1977.

cost and freight in
international markets.

Tanzanian cardamoms fetched Shs. 100 per kg in 1977 
compared to Shs. 46 in 1976 and Shs. 29 in 1975,
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The international market price for cardamoms looks bright, and.
I.IDB (1977b) suggested an improvement programme for cardamom consisting

distribution packages, credit facilities, extension,of input
research and storage construction.

Problem Studied and Objectives of the Study1.5
Background to the problem1.5.1

Past studies on smallholder tea production in Tanzania were
descriptive in nature and none attempted to analyse farming systems.
The complexity of farming systems for tea farmers and the uncertain­
ties associated with the decision-making process are features which
indicate that a systems approach to research in the area of study
could be useful as a guide to possible future changes in government
policy.

The problem1.5.2
Many smallholders have been attracted to tea growing since its

introduction to these farmers in 1961. Despite this effort by
For

example estate production in 1974/75 was 1,250 kg per ha while that
of smallholders was 750 kg per ha of made tea (Ministry of
Agriculture, 1977). Reasons advanced for low yields include:
Improper husbandry practices by smallholders, in particular pruning,
fertilizer application, and a low plucking rate; leaf collection is
poorly planned; insufficient and poorly planned transport, and labour
competition with subsistence food crops and other cash crops such as
coffee and cardamom.

government, however, smallholder tea yield per ha has been low.
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On the other hand, Tanzania hopes to increase tea production
from the 1976 national level of 15 million kg to 24 million kg by
1981 and envisages that smallholder output will increase as new

This was noted in the Third Five-Year Developmentplantings mature.
The Economic

1979) indicated that
increased tea production by smallholders has been largely due to

But a report by TIRDEPexpansion of hectarage and good weather.
(1975) showed that land availability is a limiting factor for produc­
tivity in the higher areas of Tanga Region.

So questions arise as to how best to obtain the desired increased
TIRDEP (1975) also pointed out that cardamom has developedoutput.

into the Region's third most important cash crop after sisal and
tea, and the largest cash crop enterprise for smallholder growers.
Tliis could threaten smallholder tea production into which the govern­
ment lias injected large amounts of money from a World Bank loan since

In spite of its present attraction to farmers, however, the1972.
economy of cardamom depends largely on the development of a relatively
limited and uncertain world market dominated by India (TIRDEP, 1975).

Objectives of the study1.5.3

follows:

such as fertilizer, and transport of

(1) To examine farm-level constraints particularly:
(a) Labour and land and the extent to which tea—growing 

conflicts with family needs for subsistence.
(b) Supply of inputs,

Survey 1977/78 (Tanzania, United Republic o:

In view of these problems, objectives of this study are as

Plan, 1976-81 (Tanzania, United Republic of, 1978).
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Green leaf.
(2) and itsTo assess the effectiveness of the extension service

impact on smallholder tea production.
(3) To assess the effect of changes in relative prices on

production.
(4) To investigate possible effects of cardamom and coffee on

tea output.
(5) On the basis of all of the above, to develop optimum produc­

tion plans that make best use of resources available to
typical farm families in meeting their expressed goals.
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CHAPTER II

LITERATURE REVIEW

Studies on smallholder and estate tea production have been made
This chapter isin Tanzania and elsewhere in developing countries.

divided into three parts, presenting historical and economic studies
of tea in Tanzania; economic studies of tea elsewhere in developing
countries, and relevant studies on the International Tea Agreement.

Historical and Economic Studies2O1
of Tea in Tanzania

The focus on smallholder tea development in Tanzania reveals an
It was first thought tea was an estate crop

and that it could not be grown successfully and economically by
However, in 1961 a plan was workedindependent smallholder farmers.

out for organizing and encouraging smallholders to grow tea under
the criterion that farmers were to be engaged only in activities
relating to the growth of the crop in their own fields (Sabry, 1966).

Thus, schemes for establishing peasant-grown tea were begun in
1961 alongside the existing tea estates (Dijk, 1964). According to
Dijk, three conditions need to be fulfilled for successful tea

growing. These include adequate and well-distributed rainfall, high
soil acidity and availability of processing facilities. Consequently,
four separate Regions regarded as suitable for smallholder tea
growing were identified in Tanzania. These regions were Tanga,
Iringa, Ilbeya and 'Vest Lake. In these Regions, already-established
tea estates were prepared to provide stumps and also process
peasants’ green leaf. Input supplies were to be channelled through

interesting history.
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a recognised body so that farmers had to group themselves into coope-
Considerable progress was seen by the end of the 1963/64natives.

season as over 400 ha out of 1,200 ha targeted by 1969 had been
Based on his findings, Dijk then recommended, among otherplanted.

things, expansion of the tea schemes, financial support to smallholder

tea growers, provision of better planting materials, well-organised

transport and communications for marketing outside the tea-growing

areas.

With respect to smallholder tea production in Tanzania, moody
(1970) made an economic survey in Bukoba and concluded that the most
important features of an input-output analysis are labour and land

Moody argued that tea cultivation was very demanding uponinputs.
labour but could still give a reasonable return to labour at the
1969 price of cents 60 per leg of green leaf paid to farmers. He
also noted that family labour was available for extended tea cultiva­
tion.

Lukando (1973) made an economic survey of tea at Lupembe in
I'Tjombe District and showed that, although the recommended average tea
holding per family was 0.60 ha, seventy-five percent of ’the farmers
in the area cultivated between 0.25 and 0.45 ha of tea in 1972.
Lukando concluded that tea was a labour-intensive crop and its
introduction in Lupembe resulted in either a drop-out or neglecting
the traditional cash crops—coffee and pyrethrum.

Kasiita (1974) studied the profitability and farming efficiency
of smallholder tea growers in Rungwe, Mbeya Region. Based on 1973
prices, rural wages, yields and level of technology, Kasiita
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concluded that smallholder tea production did not give economic
returns to farmers’ resources.

A study by Kuandika (1975) on tea resource utilization in V/est
Usambara, Tanga Region, concluded that high income was associated

ITdamugoba (1974) investigated the economics of smallholder tea
production at I.iaruku in Bukoba and found that farmers with larger tea
hectarage operated larger farms of other crops and were the ones who
showed high managerial ability on tea, and therefore liad economically-

lidamugoba argued that these farmers could manageviable tea farms.
their tea holdings better than other farmers because their disposable
income was high enough to pay for casual hired labour.

Mwaikugile (1976) looked into the growth of the smallholder tea
Scarce land, especially in theindustry in Rungwe, Llbeya Region.

areas where coffee and tea estates stand, employment opportunities on
the Uhuru Railway and high investment costs were singled out as

Economic Studies on Tea Elsewhere2.2
in Developing Countries

Various economic studies on tea have been made elsewhere in
developing countries.

In India, the falling price for tea in world markets in the
196O’s caused much concern. Consequently, the Reserve Bank of India

India’s production must concentrate on quality, and greater investment

with large farms cropped with tea.

obstacles to increased tea hectarage and production,.

(India, Reserve Bank of, 1972) felt that the problem of expanding
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should be made in new plants and equipment. hew vanities of tea
plants needed to be introduced especially on smallholdings, it was
observed.

Using linear regression to forecast India’s tea production and
consumption, I.Ionaharan (1973) concluded that by 1980 70 percent of
all tea production in India would be consumed domestically. Impli-

other tea-producing countries would liave more room for tea
exports.

Savur (1973) examined the problem of surplus labour and produc-

In particular he showed howtivity in the Indian tea industry.

female labour was made to create surplus value in the tea industry by

unfair management techniques to raise labour productivity and by

Conclusions drawn from this study were thatunderpayment of wages.

the interest of the proprietors and management which served them ran

This indicated that a totalcounter to those of the working class.

structural change was the only way to enable workers to obtain a fair

A. second paper by the Reserve Bank of India (India, Reserve Bank

of, 1977) revealed that the tea industry in India occupies an impor-
tant place in the national economy of the country and showed that
productivity topped the list of all producing countries between 1970

The
paper, however, commented that future prospects of the Indian tea

therefore become uneconomic.

under cultivation and to replace old tea bushes (of which the 
average age ras about 60 years) which had

and 1973, with an average yield of 1,239 kg of made tea per ha.

cit ly,

retain for their labour.

plantations would depend on the industry's efforts to extend the area
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The UK mission on the Bangladesh tea industry (UK, Ministry of
Overseas Development, 1977), on the other hand, reported on the
viability and future prospects for this industry. The UK mission
concluded that by 1995 only 15 percent of the area would remain in
production out of a total 43,853 ha under tea in 1977 in Bangladesh.
The rest would be phased-out as yields declined to uneconomic levels

To bring production back to the 1977 level by 1995,due to old age.
Bangladesh tea industry would need a complete reconstructionthe

Failure of such a programmeprogramme to revive its plantations.
would entail low exports in the decade starting in 1990.

Etherington (1974) gave a brief account on the history, growth
He outlinedand possible subsequent decline of tea in Indonesia.

alternative strategies for the reconstruction of the Indonesian tea
Etherington concluded that the

decline of the Indonesian tea industry was a result of three major
The system of production based largely on smallholdersfactors:

where yields were low, declining world tea prices in the 1960’s and
possibly Indonesia’s method of selling tea by forward contract.

Comparative studies on mechanical and hand plucking of tea have
Shih et al (1974) carried out a 5-year experiment onalso been made.

tea plucking in Taiwan by machine, shears and hand. The study conclu-

vjas plucked by machine and shears per ha respectively.tea However,
the team concluded that with careful pruning, correct fertilizer
treatment and other cultural changes, the quality of mechanically-
plucked and shear-cut tea could be improved. Despite the low quality

industry at the end of the 1960’s.

ded that the best quality tea was obtained by hand plucking, but more
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ten resulting from meclianical plucking, their economic returns
surpassed the hand-plucking method. Thus these authors showed that
net profit acruing from machine-harvested tea and tea cut by shears
•were greater than that from hand-plucked tea by 47 percent and 35
percent respectively.

Other profit-motive studies include those of Dayananda (1978)
and Sarkar (1978). Dayananda attempted to construct an economic
model of the world tea market with reference to Sri Lanka, while
paying particular attention to the non-competitive market structure

On the supply side, the estate tea market was regarded asfor tea.
The study considered two alternative cartels, namelymonopsonistic.

Sri Lanka acting alone and secondly Sri Lanka and India acting toge-
potential gains only inThe model revealedther to form a cartel.

the short run when Sri Lanka acts alone as a cartel but potential
gains were found both in the short run and long run when the two
countries acted together.

Sarkar (1978), on the other hand, highlighted some of the basic
national and international policy imperatives for the world’s tea
industry and the major areas of ignorance which needed to be inves­
tigated closely with a view to establishing a national tea policy.
He discussed the relative costs and profitability of tea production
in the traditional (Asian) and the newly-emergent (African) tea­
producing countries. The paper expressed concern over high taxes and
costs of inputs and recommended subsidies to new producing countri.es
in the developing world, particularly to smallholder schemes in East
Africa.



48

Studies on the International2.3
Tea Agreement (iTA)

A striking feature of the world tea industry is the long-term
negotiations for an effective international tea agreement.

Josling and Harris (1976) lamented that there had been no inter­
national agreement on tea since 1955, perhaps because of the rcstric-

They concluded that the prospectsted nature of international trade.
must be for continued weak prices as production capacity keeps pace
with a sluggish demand.

Chanmugan (1976) pointed out that international efforts to
standardize tea prices through collective action have not met with
success as supply was outstripping demand and export earnings were

The main strategy had been to regulate exports by quotas.stagnant.
An effective floor price for tea needs the cooperation of Indonesia

The Sri Lanka tea industry is declining due to highand Kenya.

taxation and government interference.

Etherington (1972) emphasized the efficiency of the East African

Due to the removal of technical and legal constraints,tea industry.
the industry entered a state of equilibrium in the 196O’s so that,
in spite of declining prices in the decade ending in 1970, East
Africa’s tea production increased at a rapid rate. Etherington
pointed out that the export market was in a situation of oversupply
likely to persist during the 1970’s so that an international tea
agreement would be the only effective tool and was long overdue. In

oligopoly situation where

this endeavour, acting against the general call to restrict exports 
is a rational market-sharing strategy in an



49

Large percen­
tage increases in output by small producers have little effect on
world places and, precisely because they are small, the stake of the

This gives the small
countries a strong vantage point from which to bargain with countries
like India and Sri Lanka which have a great deal to lose if there is

Given their bargaining position, it is likely that theno agreement
East African countries will win regular quota increases, allowing

The free market situationthem to sell their total export surpluses.
in the 1970’s but marketfor tea looked gloomy for East Africa

equilibrium at higher prices seems to be more likely in the 1980’s.
This conclusion is based primarily on a secular decline in India’s
tea exports as her domestic market grows faster than her production.
It would therefore be a rational decision to continue the expansion
of the tea industry in East Africa and Tanzania in particular because
of the seemingly favourable future prospects.

Of interest on the international tea agreement have been
In 1977, the FAO Intergovernmental

Group on Tea agreed upon the basic objectives of an international
programme for tea which were * inter alia,' to sustain and improve in
real terms the export earning from tea and returns to growers, to
remove obstacles to expansion of tea consumption, to improve statis­
tical and market intelligence on tea and provide a framework for
improvement in marketing and distribution and increase the participa­
tion of developing countries in these activities.

small producer in an agreement is smallo

there are a few (2) large producers and many small ones.

discussions by bTCTAB and FAO.
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UIICTAD (1978a) reviewed the historical developments of inter­
national action and negotiations on tea which began in 1933 with the

Post-'.'.’orld War II developmentsfirst international tea agreement.
included the FAO consultative committee on tea, the inuritus agree­
ment and the formation of the intergovernmental group and working
party in tea exporting countries

Developments since the rnid-197O’s on ITA as discussed by UIICTAD
(1978b) include an international stocking arrangement with supplemen-

U1TCTAD concluded that the stocking arrangement fortary measures.
tea is technically feasible and would work most effectively if

A similar model suggestedcombined with a system of export quotas.
was a combined buffer stock-e:q?ort quota arrangement. This system
was expected to maintain tea prices at those of 1977 over a 5-year
period beginning in 1978 within a 10 percent fluctuation.
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CHAPTER III

j.lSTHODOLOGY

Source and General Nature of Data5.1

Primary data5.1.1
Statified sampling based on plot size of tea v.as carried out in

1979 to choose 50 farmers from a sampling frame covering 1,500 small­
holder tea-growers in Bungu Division of Korogwe District, Tanga

Details are discussed in section 5.2. Two questionnaires,Region.
one for the sample farmers and another for extension workers, were

The farmer questionnaire was used to collect primary dataformulated.

agricultural enterprises including labour requirements by months,
cash inputs, area, yields and production, and husbandry practices
with emphasis on tea, cardamom, coffee and subsistence food crops.
The extension-worker questionnaire sought background information
about individual field staff and their activities in general, educa­
tional background and general attitudes toward extension work and
development.

Personal observations and informal communication rath farmers
and party and government officials helped in identifying innovations
of major value to farming systems of the area. This latter technique

small-scale farm improvement taking beans as a case study in lowlands
of Uorogoro Region.

3.1.2 Secondary data
Secondary data were collected from TTA offices in Bungu and at

on characteristics of the sample farmers and their families and 1979

was adopted after Bartlett (1978), one of the pioneers in studying
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the headquarters, ministry of Agriculture, and IJDB in Bar es Salaam
with respect to production, exports and local consumption of tea.
Other information on various crops, including trends in yields and
development strategies for the area, were obtained from the Korogwe
District Agricultural Development Office and TIRDBP in Tanga. Library
sources were used for data on world trends for tea production,
consumption and demand, prices and progress towards international tea

Data Collection5.2
A letter of introduction through the TTA headquarters in

Dar es Salaam and the Regional Development Director in Tanga was sent
to Bungu Division in June 1979. The letter indicated in summary who

Government officials in BunguI was and the aim of the research.
then informed farmers through their -.7ard secretaries that the aim of
the research was to investigate major problems that hinder increased

Finally, cooperation of farmers following selection,tea production.
particularly those who were picked at random, was sought and they
were told that the results of the research were for the benefit of
every farmer in the area.

Pre-survey and general sampling strategy5.2.1
A first draft of the farmer questionnaire covering important

questions thought to contain most of the required information was
pre-tested by talking to five smallholder tea growers picked at ran­
dom and an extension worker questionnaire was pre-tested by taiking
to one field staff also picked at random in Bungu Division in July
1979. Informal and formal talks to public officials were also made

agreements.
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and secondly data available locally in the area of study were
This pre-survey helped to relate the extent to whichcollected

local trends and events corresponded with those identified broadly
Tanzania.in other tea-growing areas of

Based on the local data, observation of the area and e:rperience
drawn from elders and public officials, it was possible to formulate

Thus, stratification of tea farmers accordinga sampling strategy.
to their size of tea plots was used to draw a stratified random

The TTA office in Bungu kept a list of all smallholders,sample.
with complete records for each individual regarding his size of tea
plot, production, fertilizer and planting materials supplied, and

Also Bungu Division was the only hillyincome from green leaf sales.
area of Korogwe District tliat grows tea and has a homogeneous ecology

For this reason, the study viaswith socially-related inhabitants.
confined to this one area.

Basic farmer problems such as transport of green leaf from farms
to buying posts and availability of fertilizer and planting materials

Having completed the pre-testwere identified during the pre-survey.
survey, unnecessary questions were dropped and sensitive ones put at
the end of each questionnaire. Fully revised questionnaires, one for
farmers and another for extension workers, were ready in August
1979.

3.2.2 Details with respect to stratification
Data in the TTA office in Bungu indicated that there were 1,500

TTA recommends an average faun size of 0o6 ha per household.

smallholder tea growers with tea plot size varying between 0.1 and 
1.8 ha.
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According to Saulle (1979), there was variation in husbandry practices

between farmers owning plots of size 0.1 to 0.4 ha, 0.5 to 1.0 ha and

On this basis, it vets felt rational to group fannersabove one ha.
according to these strata because estimation of population means
using a stratified random sample would be more precise than those

Among the smallholders, 62 percentgiven by a simple random sample.
owned plots of size 0.1 to 0.4 ha, 29 percent had 0.5 to 1.0 ha and

A sample size of 50 farmers was based on9 percent had above one ha.
Thus, by using a table of randomtime end funds as constraints.

numbers, 30 fanners were picked at random from the 62 percent group,
These15 from the 29 percent group and 5 from the last group.

fanners formed the sample.

That is,population size within strata.

J

3.2.3 Questionnaire design
The two questionnaires, one for farmers and the other for

extension workers, were designed to make use of available data in the
TTA office in Bungu first and then ask both fanners and extension
workers to fill-in missing details from memory. Questions were
built-up in a sequence to cover specific details to arrive at
logically-acceptable answers.

available and these were used to cross-check fanners’ estimates on

per ha0 To develop the

Labour* requirement per activity per crop was 
estimated on a per-farm basis and calculated

Areas under tea for each fanner were

areas for other crops.

X. = stratum mean for the sample, 
u

Population means were estimated by strata, and then weighted by 
„ n.X.

X ,
where X = estimated population mean, n. = stratum size and
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labour required per fam for various operations, fanners were asked
how long it took to perform a given activity such as land prepara­
tion, weeding, fertilizer application, pruning and harvesting and how

'.There farmers didmany people of different age groups were involved.
not remember these details, they were asked to indicate how long it

Monthly labourwould take if that operation was performed then.
allocation was estimated by asking them to indicate the months in
which specified farm operations were mostly carried out.

Yields for the 1978/79 crop season were regarded as normal by
most farmers but slightly lower than normal' by local I.iinistry of
Agriculture (KILIiiO) staff and were recorded as normal. During the
survey period, maize and beans were being harvested and farmers

A bag was estimated to
Cassava harvestingweigh 90 kg for maize and 100 kg for beans

About -3 ofcontinues throughout the year, as does tea and bananas.

Per hathe cassava planted was harvested and replanted annually.
estimates on harvest were based on bags of dried cassava (estimated
to weigh 50 kg) from areas actually harvested divided by total area

Banana production per farm was estimated on the assump-in cassava.
tion by local KUiIIJO staff that a bunch weighs 15 leg on average and
two out of five banana stands are harvested per year.

Bata on tea production was obtained from the TTA office and that
for cardamom and coffee from sales records in village offices by
assuming that all coffee and cardamom was sold through village
cooperatives.

easily indicated number of bags obtained.
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Family labour and land were the major resource inputs identified
There ras virtually no hiredfor crop input-output relations.

Items of cost identifiedcasual or permanent labour by households.
were fertilizers and planting materials for tea and coffee seedlings

Farmersand cardamom plantings for farmers starting those crops.

reserved own seeds of beans and maize from the preceding season and

both cassava cuttings and banana suckers were obtained free of charge

from neighbours.

Husbandry practices were investigated with respect to tea,
coffee and the major' food crops, namely maize,cardamom, cassava,

The main husbandry practices recorded on teabananas and beans.
after establishment included weeding, fertilizer application, pruning

For the rest of the crops, husbandryand plucking of green leaf.
practices are summarised in chapter IV.

Other variables of influence to tea production that were
recorded include age of tea bush, age of farmers, education level of
farmer based on maximum class reached or adult education, and contacts

Area of other crops, number of years a farmerwith extension agent.
worked in a tea estate, and details with regard to family structure
including adults available to supply farming labour, number of school
children and those under school age and old parents in the family

Total farmer income was assumed to originate ma-inly from cash
crops and part of the food crops.

rience as a resident of the area of study, supplemented with estimates
from local KILIMO staff and farmers, it was deduced that typical

were recorded,.

Based on the researcher* s expe—
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fanners consume half of the bananas they produce and sell the rest
of the beans harvested and retain -J- for

Total farmerfamily consumption and seeds for the next season.

beans and bananas because maize and cassava were normally retained
for family consumption only.

The full survey3.2.4
The fully revised farmer and extension worker questionnaires
ready in mid-August 1979 and the full survey started henceforthwere

Two thirds of the survey time was spentand ended early in November.
Thecollecting field data from farmers and extension workers.

balance was used in collecting secondary information from offices in
TTA at Bungu and the headquarters, MDB, ministry of Agriculture in
Bar es Salaam, District Agricultural Development Office in Korogwe
and TI3DEP in Tanga. Farmers were cooperative and anxious to learn
what ideas a researcher resident in that area could provide to solve

A timetable was provided to each village listingtheir problems.
farmers to be interviewed and dates, with a break of two days between

Tea staff
accompanied the researcher to most of the villages, and in each
village the chairman and secretary were present to introduce the
researcher to the selected farmers. All farmers picked at random
were available for interview.

3.3 Technique of Data Analysis

the
the final plan.

In drawing up a model for a typical smallholder farmer, 
method employed in data analysis may influence

villages to make sure all faimers were interviewed,.

income was calculated based on 1979 prices for tea, cardamom, coffee,

as ripe or green and sell



58

Various tools are used to analyse farm data. The most common ones
employed are gross margin (CLl), budgeting, program planning and
linear programming (LP). All these tools yield useful results at

Another techniquetimes but differ in their merits and demerits.
often employed to analyse farm data is regression analysis which can

In all complex studies with several
factors like this one, multiple regression is preferred.

In this study, data were analysed first by tabulations and
Regression analyses were designed to measuremultiple regression.

the effect of various tabulated variables on tea production, total
farmer income and tea husbandry practices on individual farms. To
determine how tea fits in with the needs of farmers for subsistence
food crops and other potential cash crops, a farming systems approach
incorporating LP was used.

Linear programming (LP)3.3.1
LP is a systematic, mathematical procedure for finding the

optimum, or best possible, plan for a given set of conditions
(Upton, 1973, p. 299). Thus, given suitably formulated data, an LP
is capable of pi*oducing optimal, mathematical solutions in terms of
maximizing or minimizing some stated objective. LP best examines
production constraints when the objective function is known and
clearly stated without risk.

According to Bartlett (1978), subsistence or smallholder farmers

have multiple goals that combine desires for a reliable and palatable

scarce resources of which family labour

supply of chiefly home-produced food rath that for a relatively stable 
or rising cash income based on

either be simple or multiple.
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in key months normally is the most critical single factor. In this
case, however, land was the limiting factor in most plans tested.

The farmers' objective function in the LP model discussed in this study

was identified as maximizing farm cash income with given constraints

after providing enough food under average conditions to meet calorie

and protein needs of the typical farm family.

This model does not, however, directly incorporate stochastic,

as production constraints, such as restriction of rainfall adequate

to promote crop growth to a few months in most years and year-to-

year variability in its amount and timing, availability of capital

and credit to farmers, complexity of the farm-household systems and

insistence on growing certain traditional crops such as cassava.

Some of these, such as a minimum area for cassava, could have been
incorporated into the model and others, like rainfall, were partially
allowed for by using only crops commonly grown in the area. The IP
analysis discussed here is based on four main assumptions;
(1 ) Farmers decide and implement their decisions in order that goals
of family cash income maximization in terms of Gil based on farm out-

make by constraints such as land, available family labour for farm
work, minimum food requirement for family subsistence and, for some

sample.

analyses, government policy to grow a minimum area of tea; (4) Input­
output relations are estimated from the

put valued at current market prices are met; (2) Farmers perform 
a

specified farm operations with family labour within/specified 1 -im-itnd
time period; (3) Farm families are restricted in decisions they can

environmental, cultural and institutional factors which arc regarded
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There are

(1 ) Llaximise Z =
J J

is the Gil of outputwhere Z is the

conditions:
n

(2)
>1

where a. ' is the number of units of resource i required for each unit

n.
total resources required in the production process can not exceed
the amount available.

for all values of j.

This non-negativity requirement specifies that no activity can enter
the solution at a negative level.

Activities can be defined in any way that suits the researcher
and as many activities as desired, within computer limits, can be

Restraints also can cover a variety ofincluded in the analysis.
circumstances such as labour availability and requirements by months,
certain soils restricted to certain crops, rotational requirements,
minimums or maximums for specified activities, preferences for

Having met these conditions, an optimal solution obtained from
the LP analysis provides information as regards the opportunity cost

activity.
- - 3

The farmer maximises Z subject to meeting the following

three basic equations of the LP model: 
n

c.x:
3=1 J 3

(3) X-. .2.0 
J

of activity j in the matrix and @i is the available number of units

Equation (2) signifies that the

i i

certain foods, etc.

of resource i = 1, 2, 3 - -

a. .X.13 3

farmer’s objective function, 0 J
per unit of crop or activity j and X.. is the number of units of each
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of using I'esources to make marginal adjustments to the optimal
solution and indicates how sensitive the optimal plan is to price
changes for any single item.

Handling of long-term investments as applied to tree crops5.3.2
Handling of tree crops pose some problems especially in deci­

ding which among a variety of such crops is most economically-sound
The reason is that tree crops have a polyperiodicfor investment.

Once tree crops are established, they continue to give yields
for the rest of their
not arise every year and so maintaining a tree crop farm may involve

One common way to handle this problem is to distribute replan-
The annual cost my be calledting costs over the life of the trees.

depreciation although, since trees appreciate in value over their
This approachearly years, the term is not a very applicable one

is called the "limited economic life" approach by Upton (1973).

The difference in time period can be bridged by compounding or
Compounding means adding interest charges on thediscounting.

, 1973). Thus, if r
is the rate of interest erepressed in decimal and P, the principal,

after one year is given by:

at any year n is given

cumulative debt at the end of each year (Upton.

a large item of cost for replanting at the end of the trees’

"economic life" and the cost of replanting does

nature of production and they differ in period of useful life.

2 - -l v ( -r j.-, and after three years the
In general, the debt V n

"economic

V1

life" (Upton, 1973).

After two years, the debt V, 
debt = P(1 + r)3.

the debt
P + r P = (1 + r)P = P(1 + r).

= P(l + r)2
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It is often more convenient to look at the long-term investments
from the starting point when decisions on whether to invest are made.
To be able to do this, the expected future return of an investment is

Discountingchanged into present value by a method of discounting.

If the general formula for compoundingis the opposite of compounding.

= p(l + r)n is divided by 1 + r on both sides, one gets

By simplifying this expression, we obtain a general formula for
as

P

However, costs and returns for tree crops noimally spread over many­
years to give a series of different cash flows year after year. If

are cash flows at the end of years 1, 2 and 3 respec­
tive end of the final year n of

2P = ■2 + ■3 +

Both compounding and discounting tables are available to hold the
involved arithmetic to a minimum (see, for example, Upton, 1973,
Appendix pp. 531-334)•

Discounting procedures were no adopted for the study, as it
was considered that the complications involved were not warranted.

1’he simplest "limited

V n

Discounting methods are applicable to studies of replacement policy, 
with wliich tliis study was not concerned.

+ r) .

V n
1 + r

V V
(1 + r) (1 + r)

V3 
FT+ rJ

by the general formula for compounding, V = P(1

discounting a future return into present value (p),
V n

" (1 + r)11 *

Tn 
(1 + r)“

---- w, — n.

the trees' useful life, becomes

V1 ’ V2

P(1 + r)n 
1 + r

and V,5
tively, up to V , the cash flow at
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approach. based on averages over the life of the tree
v.-as therefore used for calculating Gil’s per ha and per hinn-day mid
adopted, for the LP analysis of this study and is discussed for each
specific perennial, crop in section 4O8.

economic life"
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CI1APT3R IV

SURVEY RESULTS AIU) TIuSIR 11.11,1 CATIONS

Lund Use, Production and Income4.1
of Sample Farms

4.1.1 Land use by major crop enterprises
I'ajor cash crops identified in Bungu area are tea, coffee and

cardamom. Food crops grown are maize, cassava, bananas and beans.
A typical farm family cultivates on average 2.3 ha. of which 42 per­
cent is for cash crops and the rest is for subsistence food crops
(table 4-1). /ill sample farmers by definition grew tea which
covered on average 23 percent of the total area under crops, and by

Average productioncoincidence all the sample farmers had bananas.
per farm and per ha fox* each crop grown are also indicated.

4.1.2 Crop production and returns
Table 4-2 shows gross returns per farm and per ha based on 1979

The gross returns per farm are highestareas, yields and prices.
for tea and lowest for coffee but on a per ha basis were highest for

The estimated cash returns assume selling all cash cropcardamom.
output and lialf of bananas and three-quarters of beans produced. On
tliis basis a typical farm family obtained a cash income of Shs. 7.5
thousand in 1979 of which tea contributes 42 percent and the rest is
contributed by other crops.

Characteristics of tea farms4.1.5
Classification of tea bush by age groups and their respective

production is shown in table 4-3. Among the sample farmers, 54 per­
cent had mature bush covering 75 percent of the total area under
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Proportion
Crop

PercentPercent

.96 42Total

b,

581.32Total
1002.28Grand total

b,

tea, which on average yielded 4,400 kg of green leaf per ha. The
rest had semi-mature and immature trees.

Sociological Characteristics of the4.2
Sample Farmers

4.2.1 Educational characteristics
Among the sample farmers, 66 percent attended primary school and

were on average 41 years old. Sixteen percent with an average age
of 59 years attended adult classes only and another 16 percent,
averaging 54 years, had no formal classes. Only one farmer, of age
39 years, had an opportunity for secondary education. The educational

of farmers 
growing

96
96
100
78

Those 
growing

for a 
typical 
farm

23
11
8

20
14
13
13

Those 
growing

2,050
70
100

2,050
52
54

Per 
ha

100
74
72

Food crops: 
I.laize 
Cassava- 
Bananas 
Beans

0.52
.35
.25

500
400

3,300
400

1,100 
1,400 

11,400
1,100

5,900
200
300

500
400

3,500
319

.45

.30

.29

.57

0.52 
.26 
.18

.45

.30

.29

.29

Average area
Proportion per farm for~4of area 

Over 
all 
fams

_ _ Ha - -
Cash crops:

TeaSr
Cardamom 
Coffee

Source: Survey data, 1979.
a/ By definition, all farmers in the sample grew tea.

Per ha estimates based on dried cassava from areas actually 
harvested divided by total area in cassava.

____ Production
Pei" farm i'or—

Over 
all 
farms
------

Table 4-1. Sample farms: Cash and food crops, proportion of farmers 
growing, average area and production, 1979
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Crop
Amount

815,928Total

1,414 19Total
7,342 1008,199Grand total

Source:

b,

characteristics indicate that on average older farmers had little
opportunity for formal education.

Family structure4.2.2
Farm families were classified into four main groups by size of

tea plots (table 4-5). Families with tea plots larger than 1 ha had
a larger number of able-bodied workers on average compared to the
other groups. typical farm family had 3.2 able-bodied

home.

Cash crops: 
Tea 
Cardamom 
Coffee

3,075
2,340

513

3,850
3,990

Per 
lia

11
8

Food crops:
Beans 
Bananas

Producer 
price 
per kg

5.50
.35

5,913 
9,000 
2,850

837
577

42
32
7

5,075
3,150
950

1,400
1,155

1.50-
45.00
9.50

1,116
1,155
2,271

Gross return
Per farm for— 

Over all

3,075
2,340

513
5,928

Those 
growing farms

■ - - Shs. - - •

workers who could supply farming labour and a total of 9 people 
eating at home. Families in the smallest tea-group size had a 
smaller number of people on average eating at

Overall, a

Table 4-2. Sample farms: Gross returns and estimated cash returns 
from crops based on 1979 areas, yields and prices

Estimated cash return 
over all fannsg/____

Proportion 
of total
Percent

Gross returns computed from price shown here and production 
in table 4-1. Other figures are derived.

a/ Assuming that of bananas and -J of beans are sold and other food 
crops are used directly by the farm family.
The farmer receives only Shs. 1.10 net after deduction of 0.40 
for input loan repayment. However, to give gross returns that are 
comparable for other crops, the full price is shown here.
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Area and production of tea bushes by age

PercentPercent

8 300 50 1,20018 0.24 0.04
1,100.10 19 320 3,20028 .34

1,680 4,4003,100.70 7354

100 2,050 3100 .52

a.

Sample farmers: Age of fanners by educational background,

Percent

100 48
Source: Survey data, 1979.

4.3 Supply of Resources
The major agricultural resources farmers use are land and family

Other subsidiary resources include creditlabour. facilities for tea
supplied in material form.

Total or 
average

Educational 
group

Over 
all 
farms

Proportion of 
total

66
16
16
2

Over 
all 
farms

Maturity 
group

Proportion 
■of area 
for a 
typical 
farm

41
59
54
39

Per 
ha

Table 4-4.
1979

.Average 
age

Years

J>.( Column 4)(Last column)
100

Proportion 
of farmers 
within tills 
group

□ 38

Primary education only 
Adult education only 
I'io formal class 
Secondary education
Total or average

Immature 
(1-5 yrs) 

Semi-mature 
(6-9 yrs)

Mature 
(10 yrs or 
more)

____ Production
Ibr farm for-4-
Those 
within 
tills 
group

Table 4-3. Sample farms: 
groups, 1979

Source: Survey data, 1979.
Calculated as follows:

Average area _ 
per farpi for-fc 
Those 
within 
tills 
group
- - ria - -
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Average family size and structure by

Group
0.1-0.4 ha 0.5-1.0 ha

Percent- - Ho.
b 3.6 353.23.1 3.3

3.2 513.5 2.82.4
2.8 2.4 273.71.7

.6.6 7.8
10010.2 9.08.0

b,

4.3.1 Land
Based on the high population density, land shortage appears to

be spectacular in the study area.
Sample farms averaged a bitfarming per farm family was 2,75 ha.1

However there was an unequal distribution
of land because of the past tenure system under which land was
inherited. Despite the present tenure system advocated by the govern­
ment under which land is the property of all and should be shared
equally among village members, land is still distributed dispropor-

This is largely because a greater proportion of the landtionately.

4-1

Source:
a/ Computed as x =

The average area available for
4-1

Proportion 
of total

Size of tea plots____
Above 
1 ha

,3
10.8

below the TIRD3P average.

Table 4-5. Sample fanners: 
size of tea plots, 1979

Total available land for cultivation divided by number of 
families in the area based on TIRDEP, 1975.

Able worker
Under school age 
(1-6 yrs)

School age 
(7-15 yrs)

Aged and other 
dependents
Total

Average per family by—
■Over aid. farmsS/

Survey data, 19 79.nFi
njwhere x = Average number of people in group, 

n-s = Stratum size and "x.: = stratum mean.
Includes heads of family and other adults able to supply farming 
labour.
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area is occupied by perennial crops owned by individuals.

Table 4-6 shows a breakdown of total famine area by size of tea
On average, sample fanners who own larger tea plots have some-plots.

Sample fanners with smaller teawhat smaller areas of other crops.
plots have smaller plots of other cash crops than the middle-size
group but have on average larger plots of food crops than the larger

On the other hand, per ha tea yield for sample farmers is ongroup.
average superior for those with medium-size tea plots, likely

1'eflecting better management for this group.

Crop
0.1-0.4 ha 0.5-1.0 ha0.1-0.4 ha 0.5-1.0 ha

Ha

Grand total 2.80
Source: Survey data, 1979.

Working capital4.3.2

Smallholder tea growers are supplied with establishment and
seasonal credits. The establishment credit was supplied in the form
of the stumps and fertilizers through TRDB and was to be repaid as

Average area by size of 
tea plots

Yield per ha by size of 
tea plots

4,804
203
209

900
1,119 

15,000 
1,625

3,086
231
337

927 
1,064 

10,506 
1,303

3,317
171
200

Cash crops: 
Tea 
Cardamom 
Coffee

Total
Pood crops: 

Liaize 
Beans 
Bananas 
Cassava

Total

Above 
1.0 ha

Above 
1.0 ha

1,300
1,300

12,544
1,545

0.30
.24
.16
.70

.40

.31

.31

.30
1.32
2.02

0.68
.32
.23

1.23

.49

.25

.28

.31
1.33
2.56

1.32 
.16 
.24

1.72

.40

.26

.22

.20
1.08

Table 4-6, Sample fams: Cash and food crops, average area and 
yield per ha by size of tea plots, 1979
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0.40the tea bushes came into bearing.
The rate of repaymentper kg of green leaf sold is now deducted.

The loan

costs.

Seasonal credits are also issued to the farmers in terms of
These credits arcfertilizers from the third year after planting.

issued by T.iDB at an interest rate of 8.5 percent per annum and
Under the present policy,farmers are expected to repay annually.

part of the Shs. 0.40 deducted per kg of green leaf sold is used to
meet seasonal credits annually and the balance is applied against

Labour supply and requirements4.3.3
BasedFarn-i 1 y labour is the major source of farm labour supply.

every month, total man-days available per family based on 3«2 able-
Table 4-7 shows average monthlybodied workers in each month vas 70.

labour requirements per average farm for specified crops grown in
For a typical farm of 2.3 ha, 321 man-days were required per1979.

Cash crops required in total 204 man-daysyear to meet labour needs.
The different proportions ofand food crops, 117 man-days per year.

laboui' use by crop by operation and activities for each month are
also indicated.

share of 74 percent, rath weeding second on the list. I.iaxinium labour

Thus, land appears

thus accelerates as yields increase annually to maturity.

Under this agreement, Shs.

the long-term establishment credits.

required in any single month was 38 man-days in April, 54 percent of 
the family labour available for a typical farm.

Among tea operations, plucking used the lion’s

was expected to be repaid in full after 15 to 15 years based on 1971

on the assumption that farmers spend 22 days on average for farm work
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to be the major constraint.

Family labour available and required by month and total for the
Farm families withyear by size of tea plots is shown in table 4-3.

larger tea plots required more labour per year to meet farm needs
while those with smaller tea plots required less than the overall

Labour surplus is substantial in every month for all threeaverage.
groups, implying available labour for off-farm activities.

A summary of monthly labour requirement per ha for the major

Among cashcrops grown in Bungu Division is shown in table 4-9.
crops, tea had the highest labour needs per ha per year followed by

The labour for tea allows for pruning 0.30/coffee and cardamom.
0.52 = 58 percent of the total area in tea, with 8 percent of the

Replanting require-area as immature and 19 percent as semi-mature.
ment of these perennials is discussed in section 4.8.

Among food crops, cassava required the most labour per ha but
was only slightly above maise; bananas were lowest based on this
criterion.

Food Production and Family4.4
Requirements

Production and available nutrients4.4.1
The type of crops to be grown in any area is influenced by

The choice as to the particular crops for foodclimatic factors.
depends on individual preferences and average yields related to input
requirements and their relative reliability when weather is
unfavourable. Table 4-10 shows total food production in 1979 by a
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Month

577 514 437 519321550Total 239
Source: Survey data 1979.

After adjusting for likely losses, of thetypical farm family.
foods considered bananas produced the most food in terms of calories

In terms of
protein production per farm, beans were top on the list and cassava

Food requirement against production4.4.2

Table 4-11 shows calculations of standard food requirements
based on very active East African people by specified Thegroups.
average minimum annual food requirement per family per year is 6.8

22
17
21
30
24
26
20
14
20
19
8

18

0.5-
1 .0 ha

Over 
all

Over 
all

Jan 
Feb 
Klar 
Apr 
May 
June 
July 
Aug
Sept 
Oct 
Nov 
Dec

46
51
47
38
44
42
48
54
48
49
60
50

15
41
29
21
43
35
45
44
31
37
61
35

38
25
32
41
29
31
31
23
31
28
12
29

0.5-
1.0 ha

■ —.a.

38
43
42
32
40
35
43
50
42
44
60
45

0.1-
0.4 ha

34
37
40
31
43
41
41
49
41
44
60
43

64
38
50
58
36
44
34
35

42
18
44

511

Required by — 
Size of tea plots 

Above 
1 ha

Surplus by — 
Size of tea plots 

Above 
1 lia

0.1-
0.4 ha

Lian-days
32
22
28
38
30
35
27
20
28
26
10
25

at the bottom.

monthly requirements.

per typical farm, and maize was lowest on this aspect.

a/ Average number of able workers per family in stratum (table 4-5) 
multiplied by assumed 22 working days available each month less 

Monthly laboui' available was 68 man-days 
for the 0.1-0.4 ha group; 72 man-days for the 0.5-1.0 ha group; 
79 man-days foi’ the above 1 lia group, and 70 man-days over all 
farms.

Table 4-8. Sample farms: Total labour requirement and availability 
by month by size of tea plots based on family labour only and 
crops grown in 1979
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Average monthly labour requirement per haSample farms:

Month BananasCardamom CassavaTea
LCan-days

6991 7796 9380Total 293
Source:

Cassava Beans BananasItem MaizeUnit

Percent 540 10 33
354 342 339 128Calories

Gm 8 1.5 24 1

Kg 500 400 400 3,300
360300 380 2,210

1,062 1,231 1,288 2,829 6,410
1,000 gm 24 5 91 22 143

Source: Balance calculated

Total in table 4-7 divided by areas for each crop, then 
rounded to the nearest man-day.

Jan
Feb
Mar
Apr
May 
June
July
Aug 
Sept 
Oct
ITov 
Dec

16
0 
0
14
4
4

10
2

14
20
8
4

2
12
18
10
13
17
3
3
2
8
2
3

13
13
11
25
5
0
1
1

11
0
0

11

0
0
0
0

11
30
11
3
5

16
0 
0

Estimated 
waste

Energy per 
0.1 leg.

Protein 
per 0.1 kg

Average per
farm:
Production
Edible
portion

Energy 
produced

Protein 
produced

Kg 
1,000 K 
calories

2
2
2
2

12
12
17
7
2
2
9

41
23
32
31
17
21
17
22
29
23
10
27

0 
0 
0 

11 
20

7 
13 
10

4 
2 
2

10

Table 4-9 o
for specified crops

Cash crops 
Coffee

Total^

First three items, Latham, 1965, p. 249. 
from sample survey, 1979.

a/ Based on unrounded data.

Food crops
Maize Beans

Table 4-10. Sample farms: Annual food production per farm in terms 
of protein and calories, 1979
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Thus, in rela tion to tablemillion k calories and 194 kg of protein
energy produced in terms of calories was 6 percent less and4-10,

protein 37 percent less than the specified minimum annual require-
V.'hen allowance is mr.de for crops assumed to be sold, thisments.

deficit increases to 41 percent for calories and 67 percent for
This deficit indicates a need for increased production ofprotein.

foods to meet family requirements if farm families are to be self­

Energy and protein requirement per

TotalItem Unit

0.62.8No. 5.2 2.4 9.0

2,750 1,200 2,100 2,350

1,006 769 860439

1,8461,2293,219 6,810514

G.m 68 45 60 65

Kg 25 17 22 24

Kg 80 47 53 19414

Source:

Adolescents 
(11 years Dependent 

adults

a,
b.

Average per
family
Energy
requirement:
Per head
per day

Annual
per head
Family
annual
total 

Protein
requirement:
Per head
per day

Annual per
head

K 
calories 
1,000 K 
calories
1,000 K 
calories

Family 
annual 
total

sufficient.

Adult 
workers 
(very 
active)

Children
(4 years x 
averageaverage )-2/

Table 4-11. Sample farms: 
average farm family

Daily requirement for energy and protein from Latham, 1965, 
P» 243. Balance calculated from sample survey. 1979.

Assumed to apply to 1—6 year age group.
Assumed to apply to 7-15 year age group.

mr.de
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Othcr Variables Affecting Tea Production4.5
Distance from farms to leaf collecting posts4.5.1

Leaf collecting centres were located at an average radius of
Farmers carried plucked green leaf to these centres accor-2.5 Ion.

Thus farmers whose plots were rela­ding to a time scheduled by TTA.
tively far from the centres had to stop plucking earlier than those

The amount of green leaf a farmer sent to a collectingclose-by.
centre was therefore restricted by relative distance to walk and the

Similar findings for smallholder tea growersweight he could carry.

Supply of inputs and transport4.5.2
The production functions of perennial crops like tea are poly­

periodic in nature and their output is thus determined by past
inputs in planting, current maintenance inputs, harvesting and their

Thus, planting material and fertilizersbotanical characteristics.
(after land preparation) are the main material inputs likely to

In practice, stumps for planting are supplied ana transported
by TTA vehicles from central nursuries to fanners. During the year
of study, however, none of the sample fanners replanted any tea,

it rarely reached fanners in time. Another problem was that most

Consequently, some
farmers applied fertilizers below the recommended rates

Fertilizer was transported directly from Tanzania Fertilizer Company 
(TFC) in Tanga to villages by TRDB following allocation by TTA, but

farmers had tea farms a distance from villages, which posed 
difficulties in carrying bags of fertilizers.

affect tea production.

were noted in Kenya by Etherington (1973).
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Vehicles for loaf transport from weighing posts to factories

Green leaf transport is a sophiseatedfrequently were inadequate.

It mustpractice because the crop is bulky and must not be squeezed.
be well aired and reach the factory within six hours after plucking
and without being bruised to prevent pre-fermentation that would lead

The transport problem in the studyto loss of quality of made tea.
increased during the 1978/79 season because farmers plucked asarea

much as possible to take advantage of high tea prices which were
There were only two old lorries, one of 3 tonsalready turning down.

and another of 7 tons and an old tractor, all of which were more often
On top of this, feeder roads and part of thethan not out of order.

main Bungu-Korogwe road were in poor condition during the rainy
season.

Effect of changes in producer price4.5.3
All sample farmers indicated that the 1979 producer price of
1.10 per kg net of Shs. 0.40 deduction for loan repayment wasShs

Nevertheless, whennot attractive to increased tea production.
farmers were asked what they would do to their tea bushes if prices
went up by about 30 percent, it was recorded that 10 percent of the
sample farmers would maintain the same area and current maintenance.
Twenty percent showed they would expand current plots and 70 percent
indicated that they would maintain the same plot size but greatly
improve husbandly practices to realise higher yields. This last
group owned on average larger plots.

In case of lowered tea prices, 18 percent of the farmers
expressed intention to abandon their tea farms and switch to
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relatively more attractive crops such as cardamom, while the rest
These againsaid they would maintain the already established areao

An LP analysis of optimum bchavioi-owned on average larger plots.
in respect to changing prices of the three cash crops is given in
section 5.5.

Effectiveness of extension services4.5.4
The International Bank for Reconstruction and Development (1971)

300-500 smallholder tea growers, and one Assistant Field Officer (A.FO)
Based on these estimates, the Korogwe teaper 100 smallholders.

scheme with 1,500 tea growers would require 3-5 FO’s and 15 AFO’s.
deficit of 1-3) and also only

two AFO’s (a deficit of 13). To offset this deficit, TTA has
trained Field Assistants (FA's) in a crash program of three months
on tea husbandry and a team of four such trainees has been dispatched

It is not known how many tea growers these FA’s can
handle effectively. Extension effects are discussed more fully in
section 4.6 based on a multiple regression analysis.

4.5.5 Likely effect of cardamom on tea production

Based on TIRDEP

Over half of the
or of losses due to lade of

drying facilities and the balance noted that recommended husbandry

In 1973, cardamom was the third most important crop in Tanga 
Region, following sisal and tea (tabic 1-12).
(1975), it was the most important source of income for smal 1 hnl der

In 1979 there were only, two FO’s (a

farmers in the Region but for sample farms, who were required to 
grow tea, it was second to tea (table 4-2). 
sample farmers expressed fears of theft

estimated an extension requirement of one Field Officer (FO) per

to the scheme.
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prac tices had not been furnished to them and that picking was
laborious because they had to kneel dov/n or bend their backs sharply.
further economic relations between cardamom and tea are explored in
the section on regression analysis and in the LP analyses discussed
in chapter V.

4.5.6 Effect of coffee on tea production
Coffee in the area required less labour per ha than tea but a

large proportion of the sample farmers indicated unwillingness to
expand or give much weight to coffee because of its irregular income.
Some farmers were concerned because of serious attack of the coffee
trees by white coffee borer and others expressed concern over a lack

Further relations between coffee andof coffee extension workers.
tea are discussed in the sections on regression analysis and the LP
analyses.

Use of recommended husbandry practices for tea4.5.7
Land Preparation

Three main aspects must be taken into account when land is being
(l) Adequate protection from soil erosion,

(2) good preliminary cultivation to assist root development and weed
suppression, and (3) shade to protect both the soil and the young

Foi* one reason or another, farmers rarely aredeveloping plant.

Preparation of land normallyable to adhere to these requirements.
starts two years before planting for forested land and about six
months before for clear land. The preparation includes clearing,
destumping, cultivation and digging of planting holes at the TTA
recommended spacing of 1.2 m between rows and 0.9 m within rows.

prepared for tea planting o
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The planting holes should have minimum depth of 50 cm and a diameter
Planting at this recommended spacing gives on averageof >5 cm.

9.7 thousand plants per ha.

Planting
The planting variables that determine the development of the tea

bush throughout its economic lifetime include clonal selection for
For outstandingstumps and cultural conditions at initial planting.

success therefore, tea should be planted with all the care and
It is, however, difficultrefinement of a horticultural operation.

to fulfill all such conditions because of economic, climatic and,
above all, human factors but the closer a farmer approaches them the
better will be the expected performance of the tea bushes in future.
Tea grows in widely separated geographical spheres and varying

It is therefore difficult to specify the mostclimatic conditions.
'.7ith a bimodal rainfallfavourable planting time for the crop.

pattern, tea can be planted successfully over the greater part of the
The time suggested by TTA is at the onset of the long rainsyear.

between February and March in the study area. All farmers planting
tea adhere to this planting time following timely provision of
stumps by the TTA.

Weeding

planting, these weeds are, on balance, a favourable factor in
protecting the young plants, but with

Frequent weeding is
approaching dry weather their 

systematic removal is of great importance.

The preparation of land for planting invariably causes the 
annual weeds. In the early stages 

germination over a snort period of myriads of soft^succeeding tea
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For the fully-required up to six times per year For young tea.
the canopy covers the ground and weed growth is

On average,
tea farms are weeded four times per year if they are to behowever,

Smallholders in the area use hand tools such as thefree of weeds.

Fertilizer application
I.ToreThis is a critical husbandry input determining tea output.

tea leaf is harvested from tea receiving the recommended fertilizer
Two types ofdosage when other necessary conditions are optimum.

fertilizers are currently in use with the following recommendations:
(l) A mixed fertilizer, Nitrogen-Phosphorus-Potassium (ilPK) in the
proportions 20:10:10, at the rate of 180 kg per ha applied during
planting and also top dressed when trees are growing.
(2) Sulphate of ammonia (SA) at the rate of 270 kg per ha. This is
a top dressing fertilizer applied once a year during the long rains

Part in the long rains and the balance at theor twice if split:
beginning of the short rains.

Pruning
Pruning in tea is of two main categories: Pruning young tea

trees for bush formation and routine pruning which involves the
cutting down of lateral branches to form a broad plucking table.
Bush formation pruning is done at early stages of tea development.
The procedure followed, when a young tea plant is established in the
field, in order to form a bush of spreading habit and of convenient
height foi' plucking, consists of subjecting the bush to several

hoe to eradicate weeds, whereas estates may use weedkillers as wello

mature tea bush,
largely suppressed so that weeding is less frequent.
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pruning operations interspersed with periods of growth. This
practice continues for the first three years after planting.

Routine pruning for established plants starts in the fourth year
The objec-after planting and is carried out at a 5-year interval.

(1) to maintain the plant permanently in the vegetative phase,
(2) to stimulate, in particular, the young shoots that constitute

the cropped portion of the bush,
(3) to form as extensive a frame as possible in two dimensions, on

which in the third dimension, the ’flush’ will rapidly and

continuously regenerate,

(4) to keep the height of the bush within the bounds of easy and
efficient plucking,

(5) to renew the actively growing branches so that replacement of
healthy wood and foliage keeps pace with the ravages of death
or damage to maintain a sufficient volume of mature foliage to
meet the physiological needs of the plant, and to promote rapid
renewal of flush suitable for manufacture into tea of quality.

the manner of pruning is different.1 The practice followed in
Bungu Division is to cut across all branches above the recommended
pruning level which varies with the age of trees, being lower for
younger plants and as high as 1 m for mature plants. Most fanners
prune their tea according to recommended intervals and during the
June-July period when flushing is minimal..
4-2, See for example Eden (1976), pp. 59-62.

The objectives of pruning are similar* for all tea growers but 
4—2,

tives of pruning were summarised by Eden (1976) as:
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Plucking

Plucking rateA technicci term for tea harvesting is plucking.

coarse), ago of tea bush, amount of leaf flush and tree spacing. Fine
plucking involves the picking of one leaf and a bud while coarse

Coarse plucking isplucking includes up to three leaves and a bud.
relatively efficient because less time is used in choosing which

The converse isleaves to pluck, but results in tea of low quality.
TTA recommends medium plucking whichtrue with fine plucking.

employs plucking two leaves and a bud and results in tea of good
Green leaf is inspected at the collecting and weighingquality.

posts so that smallholders invariably follow the recommended
All smallholders use hand plucking which goes on the wholeplucking.

year round with peal: months determined by the timing of rainfall.

4o6 Multiple Regression Results
Several variables thought to influence total farmers’ income,

tea yield per ha and husbandry practices on tea were identified.
Ey merely looking at means arranged in various ways, it was not
possible to measure the effect of each variable. A multiple regres­
sion analysis which combines the effect of several variables in one
equation was therefore adopted This tells the relative influence
of each variable on the one treated as dependent, as well as their
combined influence.

In the
in shillings was

Salaam University Computer.
first equation total farmer income (lI!C0Ll)

influences tea yield and is affected by type of plucking (fine or

Linear equations were run for each of the three dependent 
variables on the ICL 1902 Bar es
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plucking rate per day (PLUCK) in kg. Brackets indicate code names
used in the computer.

In the second equation, YIELD per ha was run against TEA,

CAHA, K0HA, P0HA and PLUCK.

The last equation on HUSB was run against TUA, TAGS,

Measurement of variables used in the analysis4.6.1

ESTYR were recorded directly from the survey.

IIK$M v,as computed from actual sale of all cash crops produced
where, in the case of tea, the price used was Shs. 1.10 per kg of
green leaf net of Shs. 0.40 for input loan repayment. This price
was used here because it represents the disposable income effective
for farmers’ decisions on tea production. To get total farmer's
income, the assumed sale of half of the bananas and three-quarters
of the beans produced were added for each farmer owning these crops.

measured using scores for the main items

C0IJT, CAHA, KJ^HA, P0HA, number of able-bodied workers in a family 
(PAI.ISZ) and years a farmer worked in a nearby tea estate (E3TYR).

HUSB and CJJft'IT were

ago of tea bush (TAGE) in years, fertilise application (PERT) in kg
per ha, years of farmer education (ED), age of farmer (PAGE) in

regressed on tea yield (YIELD) in kg per ha, tea ha (TEA), average

ED, PAGE,

YIELD, THA, TAGE, ED, PAGE, CAHA, K0HA, P0HA, PLUCK, PAI.ISZ and

husbandry practices for tea (HU3B) measured in scores, TAGE, PERT,

involved in eiuhor of these. A farmer scored the following maximum

ED, PAGE,

years, cardamom ha (CAHA), coffee ha (K0IIA), food ha (F0.tlA) and

contact with extension agent (C0UT) measured by scores,
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points for following recommended husbandry practices:

(1 ) ’.’feeding: The recommended number of weedings per year is four.
A farmer scored The total score for 4
weedings was 2 points.
(2) Pruning: This is an important husbandry input affecting tea

(a) PruningThere are two recommendations for this.production.
time, and (b) pruning cycle. A farmer pruning in June-July, the
recommended time, scored 1 point, and he scored another point if he

Total score for pruning equals 2
A farmer scored zero if he did not comply with either ofpoints.

these recommendations.
(3) Fertilizer: Two types of chemical fertilizers were used, one

TheSA at 270 kg per ha or IIPK at 180 kg per ha.or the other:
recommended time of application is during rains (section 4.5.7). A
farmer who applied the recommended rate scored 1 point and, if he
applied at the specified time, he scored another point for a total
score of 2 points.
(4) Plucking: This is an important husbandry practice stimulating
leaf Hushing.

All sample farmers
plucked two leaves and a bud as recommended because if they did

However, the
farmers differed in plucking interval, and this aspect was therefore
regarded as influencing husbandry practices. A farmer scored a

7-14 day interval and
Total maximum score for HUSB thuszero otherwise. was 8 points.

plucking and the next) varies between 7-14 days.
A recommended plucking round (time between one

maximum of 2 points if he plucked within a

pruned after every three years.

otherwise their leaf was rejected by tea officers.

-g- point for each weeding.
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These are the major tea husbandry practices.

C0IJT was measured by the following practices and scores regarded
as the main types of contacts by tea extension staff.
(a) A farmer Iznowing the name of the tea extension officer scored

1 point.
(b) On average, farmers were visited 2 times per month by an exten-

If visited 2 times or more per month, a farmersion officer.
scored a maximum of 2 points, 1 point if visited once and zero
if not visited at all in a month.

(c) Extension officers gave four main technical advices to farmers

those who remembered specific items scored as follows:and
(i)

(ii) Knowing the importance of the fertilizer to tea scored

(iii) Knowing whether the fertilizer applied to tea could also

(iv) A farmer who Imew that tea is pruned following the land
slope to attain as wide a plucking table as possible

The maximum score for G01IT thus was 6scored 1 point.
points.

4.6.2

Based on the R , variables in this analysis explained 81^ of
the variation in total income among fanners, and an F-test showed
that tliis result differed from zero by

t-ratios. Area under

Table 4-12 lists the independent variables involved and the partial 
regression coefficients and their associated

Total farmer income as the dependent variable 
,2

be used beneficially to other crops scored 1 point.

a highly significant amount.

point.

Knowing name of fertilizer used in tea scored point.
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cardamom was the moat important single variable; each one ha increase
would tend to raise income by Shs. 8,900 after adjusting for other

If this variable were dropped from thefactors in the analysis.
analysis, the percentage of variation explained would drop to 41

Yield of tea was the second most important variable, withpercent.

each one kg per ha. increase tending to increase income by 70 cents.

Other statistically significant variables, based on a 1-tailed

Allt-test,

signs were consistent with expectations.

3.t-ctatistiIndependent variable

+ 0.9796 FERT + 77.13 ED - 5.636 PAGE + 8,908 CAHA
(999)(.3683) (130.27) (27.963)

(614.5)

Partial 
regression 
coefficient

8,908 
.7027 
142.1
3,371
33.75
1,116
373.9
77.13 
.9796 

-5.636

8.92*** 
3.10** 
1.81*
1.71*
.76
.66
.61
.59
.27
.20

Source: Computer print out.
a/ Based on sample of 50 farmers and 39 df, using a 1-tailed t-test 

since signs were specified in advance for most variables.

Area under cardamom in lia 
Yield of tea in kg per ha 
Average age of tea bush in years 
Area under coffee in ha 
Rate of plucking in kg per day 
Area of tea farm in ha 
Pood crops area in ha 
Farmer’s education in years 
Rate of fertilizer application in kg/ha 
Age of farmer in years

were age of tea bush in years and area under coffee.

IIJC$.I = -2,246.3 + 0.7027 YIELD + 1,116 THA + 142.1 TAGE
(2,115.4) (.2270) (1,703) (78.6)

The equation for HTC$.l was:

Table 4-12. Sample fanners: Partial regression coefficients for 
factors affecting total farmer income in shillings, 1979

+ 3,870 KJZfrlA +373.9 W + 33.75 PLUCK
(2,269) (614.5) (44.62)
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F-test for R = 7,22^* with 10/39 degrees of freedom= 0.81.
(df).

The numbers in brackets indicate standard errors of the respec­
tive regression coefficients.

Table 4-13 shows all simple correlation coefficients that were
statistically significant in relation to the three dependent varia­
bles used in these analyses.

Had cardamom area been used alone in a simple regression to
explain total farmer income, 67 percent of the variation would have

Thus a substantial improvement in percentage ofbeen explained.
variation explained is obtained by a multiple over a simple
regression approach.

Sample farms: variables2/

0.47**
45**

.28*

Tea yield per ha as the dependent variable4.6.3

cent of the variation in yield per ha among farmers, and an F-test

Table 4-14 shows the independent variables involved andamount.

Cardamom ha
Tea yield 
per ha

Age of tea
bush

Age of tea 
bush

Husbandry
Plucking rate
Tea ha
Food crop ha

Extension 
contact0.42**

.36*

.35*
-.29*
.28*

r
0.82**

Table 4-13. Sample farms: Simple correlations that were statisti­
cally significant with specified dependent variables^/

Total farmer income
Variable

Tea yield per ha
Variable

Tea husbandry
Variable r-

2Based on the R , variables in this analysis explained 74 per-

R2

Source: Computer print out. 
a/ Based on 50 farmers and 48 df.

showed that this result differed from zero by a highly significant
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the partial regression coefficients and their associated t-ratios.
No single variable per se appeared to show pronounced influence on

With age of tea bush, eachvariation of tea yield among farmers.
1 -year increase in average age tends to raise yield by 143 kg of
green leaf per ha after adjusting for other factors in the analysis.
If this variable were dropped from the analysis, the percentage of

Other statist!' callyvariation e::plained would drop to 69 percent.
significant variables, based on a 1-tailed t-test, 'were tea
husbandry practices, rate of plucking, a strong negative effect of

which had a positive effect on tea yieldtea ha and food crop area,
is a proxy for family labour.per ha likely because this

Sample farms:

a,t-statistiIndependent variable

The equation for YIELD is:

Source: 
a.

Partial 
regression 
coefficient

142.8
631.7
66.43 

-2,068
706.7
237.5
3.104

-671.7
73.78

8.011
-181.9

2.83**
2.41*
2.34*
1.86*
1.79*
1.18
1.11
1.02
.86
.43
.12

Table 4-14. Partial regression coefficients for 
factors affecting tea yield per ha, 1979

Age of tea bush in years
Tea husbandry practices
Rate of plucking in kg per day
Ha of tea
Food crop area in ha
Extension contact
Rate of fertilizer application in kg/ha
Area under cardamom in ha
Farmer’s education in years
Age of farmer in years
Area under coffee in ha

Computer print out.
Based on sample of 50 farmers and 38 df, using a 1-tailed t-test 
since signs were specified in advance for most variables.
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= 40.18** with 10/39 df.

numbers in brackets indicate standard errors of the respective

Had age of tea bush been used alone in a simple regression to
explain yield of tea bush pel' ha, only 18 percent of tne variation
would have been explained (table 4-13). Thus a large improvement in
percentage of variation explained is obtained by a multiple over a
simple regression approach.

4.6.4
Based on the R , variables in this analysis explained 43 percent

of the variation in tea husbandry practices among fanners, and an
F-test showed that this result differed from zero by a highly signi-

Table 4-15 lists the independent variables involvedficant amount.
and the partial regression coefficients and their associated t-ratios.
Contact with extension agent was the most important single variable;
each unit increase tends to raise husbandry practices by 0.5 units
after adjusting for other factors in the analysis. If this variable
were dropped from the analysis, the percentage of variation explained
would drop to 27 percent. There were no other statistically signi­
ficant variables based on a 1-tailed t-test. Food crop area tends
to have a positive effect on husbandry practices likely because

regression coefficients.

+ 706.7 F0HA. + 66.43 PLUCK
(394.7) (28.44)

Husbandly practices as the dependent variable 
-,2  . ...  .

+ 73.78 ED + 8.011 FACE + 237.5 C0I.’T - 671.7 CAHA - 181.8 K01IA
(85.93) (18.709) (200.7) (656.4) (154.6)

YIELD = -2,866.2 - 2,068 TUA + 631=7 HU3B + 142.8 TAGS + 5.104 PERT
(1,408.1) (1,110) (262.2) (50.6) (2.808)

R2 2 
= 0.74, and F-test for R
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food availability to families acts as a pro;:y for family labour. Ago
of tea bush tends to affect husbandry negatively because tea grows
closer with age and tends to restrict movement between rows when

Farmer'sperforming tea operations. Also less weeding is needed.
age is negative on income but positive on tea yield per ha and posi­
tive on husbandry practices. This is expected because older farmers
tend to control small fam areas because part is inherited by family

On the other hand, they nay show better management on thesemembers.
small areas and have therefore higher per ha yield.

Independent variable

The equation for HUSB was:

(1.179) (.641) (.04729) (.07252)

(.1470) (.5507) (1.245)

(.1450)

Partial 
regression 
coefficient

5.25**
1.67
1.56
1.48
1.45 

o84 
.76 
.55 
.45 
.25

0.4825 
.0567 

-1.002
.4749 

-1.804
- .4652

.1099 

.0401
- .0214 

.0040

t-statistic^

Contact with extension agent
Years a farmer worked in tea estate 
Tea ha
Food crop area in ha
Coffee area in ha
Area under cardamom in ha
No. of able-bodied workers in family 
Farmer’s education in years
Average age of tea bush in years 
Age of farmer in years

+ .1098 FAIaSZ + .05667 ESTYR ■
(.1450) (.05424)

+ 0.4825 C0Ni « 0.4655 CAHA - 1.804 K0HA + 0.4749 F0HA
(.1470) (.5507) (1.245) (.5207)

Table 4-15. Sample farmers: Partial regression coefficients for 
factors affecting tea husbandry practices, 1979

HUSB = 2.521 - 1.002 TEA - 0.02157 TAGE + 0.04012 ED + 0.004058 FACE
(1.179) (.641) (.04729) (.07252) (.015986)

Source: Computer print out.
a/ Based on sample of 50 farmers and 59 df, using a 1-tailed t-test 

since signs were specified in advance for most variables.
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= 2.95** with df 10/39.
Numbers in brackets indicate standard errors of the respective

regression coefficients.

Had contact with extension agent been used alone in a simple
regression to explain husbandry practices for tea, 22 percent of the

4-15). Thus a substantial

improvement in percentage of variation explained is obtained by a

multiple over a simple regression approach.

4.6,5 Simple correlations among independent variables
Table 4-16 lists simple correlations among independent variables

Hate of fertiliser applicationthat were statistically significant.
Hamers rath large tea ha tend toincreases with a rise in tea ha.

have older tea bushes because under the tea expansion programme
farmers are supplied with extra stumps after some years of proven good

Those farmers who applyhusbandry practices on the current farm.
higher rates of fertilizer tend to pluck more leaf, and the plucking

Similar arguments based on therate rises with increase in tea ha.
positive correlations can be raised from table 4-16.

For the negative correlations, it is indicated that older
farmers tend to have low education, likely because of less opportu­
nities for schooling in the past. Farmers with a large coffee area
tend to have less tea extension contact because of likely much
involvement on coffee against tea.

These results appeal' reasonable as shown by their respective
signs in the different partial regression coefficients. Hone of

variation would have been explained (table

R2 o= 0.45j and F-test for R
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Independent variables

rx

these correlations were large enough to cause concern with respect
to nulticollinearity.

Variable Costs and Gross i.'iargins (GM)4.7
Based on 1979 Yields and Prices

For Annual Crops
Variable and fixed costs are important concepts in economic

theory that are fundamental to planning decisions and techniques.
’.’/hen costs of production change as the level of output alters, they

Costs of production which do not changeare called variable costs.
when the level of output alters are known as fixed costs. Both
fixed and variable costs described here refer to total costs per ha
and not costs per unit of production. In the short run, the fixed
costs do not influence any decision being made but the variable costs

Simple 
correlation

Rate of fertilizer application 
Age of tea bush
Plucking rate
Plucking rate
Age of tea bush
Plucking rate
Coffee ha
Farmer*s education
Cardamom ha
Plucking rate
Extension contact
Extension contact
Family size

Tea ha
ii ii

Fertilizer application 
Tea ha
Fertilizer application 
Extension contact
Age of farmer 
Age of farmer 
Food crop ha 
Age of tea bush 
Fertilizer application 
Coffee ha
Age of farmer

0.674** 
.582** 
. 568 — 
. 522** 
U28** 
. 4O5:k{- 
.394"-* 

-. 389:K' 
o 380** 
.334"-“- 
. 287*

-.285* 
. 283*

Source: Computer print out.
a/ Based on sample of 50 farmers and 48 df.

Table 4-16. Sample farms: Simple correlations that were statisti­
cally significant among independent variables^/
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do.

Some confusion has arisen over the terras fixed and variable
costs with the wide use of the GI.i concept in fam management since
about I960 (Barnard and i.’ix, 1973). This is because the sane terms
are applied in defining GK but the interpretation of fixed and
variable costs assumes a specific planning situation and period.
For the purpose of defining GI.I, a farm is assumed to liave land,
labour and capital as fixed resources and the decision being made is
how to utilise these fixed resources over the next production

Variable costs in this context are therefore defined asperiod.
those costs which differ according to enterprises selected and their

that is, in relation to crops, the number of ha grown.relative size,
To be regarded as variable costs in the Gil sense, costs have to

single enterprise, and (b) vary approximately
Thus, the GI.i of anin proportion to the size of the enterprise.

enterprise is defined as the value of its enterprise total output
Gia per ha for annualless the variable costs attributed to it.

crops are shown in table 4-17.

GT.I per ha for annual food crops based on

UnitItem Beans Cassava

Survey data and text.

1,100 
1.00
1,100

0
1,100

Kg
Shs
Shs
Shs
Shs

1,100
3.50

3,850 
0

3,850

1,400 
.65 
910 
0 
910

Crop
Jlaize

Average yield per ha 
Price per kg 
Gross return^/. 
Variable coster 
Gi.I°Z
Source:
a/ Gross return = Price per kg x output in kg0
"o/ Ho items of cost in this category (see section 4.7.1).
c/ G1.I = Gross return less total variable cost.

Table 4-17. Sample farms:
1979 average survey data and prices

(a) be specific to a
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4.7.1 Variable costs
Farmers in Bungu Division cultivated all the annual food crops

traditionally, utilizing only family labour and their own seeds from
They did not use improved methods of productionprevious harvests.

including the use of chemical fertilizer, where desirable, insecti­
cides or improved seeds.
variable input items for the annuals.

Basis for yields and output prices4.7.2
Based on 1979 survey data, yields for annual food crops were

computed on a per farm and then on a per ha basis on average for all
farmers growing a given crop (table 4-1 ). Average yields were

Yields in 1979computed as total production divided by total area.
were regarded as normal by most sample farmers but slightly lower

section 3.2.3).

Gross price per kg times the average yield for each crop was
Prices of maize, beans and dried cassava are fixed by theused.

government and relate at buying posts by National Liilling Corporation.
The price of bananas relate at local village markets and is negotiated.

4.8 Derivation of Gross I-iargins
for Perennial Crops

Section 3.3.2 concluded by mentioning the reason for adopting
the use of average data for the expected useful life of the tree
crops in the LP analysis. Prices for tea relate at the leaf—buying
centres and both coffee and cardamom at the village co-operative
buying centres. derivation of

perennial crop.
The following sections discuss the 

these GM’s for each specific

by local KILIi'O staff (see

Thus, there were no costs identified for
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4.8.1 Tea
Table 4-18 presents total cash costs and expected returns per

ha based on 1979 prices over JO years, the expected useful life of
Significant yields start in the fourth year aftertea trees.

planting and reach peak production in the tenth year, after which
roughly constant yields are obtained for the rest of its useful life.
The cost of replanting will only arise after every JO years if
desirable.

Cost
Total Annual

Shs ,0001,000 kgYear

h
47.96165.19 48.08 115.07.12Total 108.79

Source:

As indicated in table 4-18, the investment costs for tea spread
over three years before any production is obtained. The amount of

Table 4-18.
returns:

Period 
after 
planting

Yield of 
green 
leaf

Establish­
ment

Mainte­
nance

1
2
3
4
5
6
7
8
9
10 

11-Ji

0 
0 
0
1.44
I. 92
2.40
J. 12 
J.60 
J.91 
4.40

88.00

0
0
0
2.16
2.88
3.60
4.68
5.40
5.87
6.60

1J2.00

Net cash flow
(GM)

-.04
-.04 
-.04 
1.54
2.07
2.60
3.39
3o92
4.27
4.64

0
0
0
.62
.81

1.00
1.29
1.48
1.60
1.96

59.20

Cumu­
lative

-.04
-.08
-.12
1.42
3.49
6.09
9.48
13.40
17.67
22.J1

115.07

0.04 
.04 
.04 
0 
0 
0 
0 
0 
0 
0 
0

Tea based on total cash costs and expected annual 
Cumulative net cash returns over the useful life of the 

tree per ha based on 1979 prices

0.04
.04
.04
.62
.81

1.00
1.29
1.48
1.60
1.96

J9.20 92.80

Column for yield: 
p. 11.

Expected 
revenue^

First 9 years from I.EDB, 1979b, table 5.5, 
Balance from table 4-5 in text. Other columns were 

calculated.
a/ Yield in leg multiplied by constant 1979 gross tea price of 

Shs. 1.50 per kg of green leaf.
b/ Cumulative over this 20-year period.
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capital invested per ha builds up from the first year of planting to
This point is shown by the peaka peak of Shs 120 in the third year.

cumulative negative margin and it represents the total capital
The pattern of these capital values overrequirement of a tea ha.

capital profilethe life of a tree such as tea is known as the
1975).(Harrison, 1956; Upton, 1969; Barnard and ITix,

The investment cost for tea and subsequent perennials cover
simple farm tools - the hoe and bush-knife replaced annually and cost

Fertiliser is a
Farmers were issuedvariable input for tea only in this study.

planting stumps, and fertilizer is supplied annually to them on a
credit basis (section 4.5.2). Loan repayment deductions of 40 cents

both stumps and fertilizers)per kg of green leaf sold (to arecovex'
used as costs, although since these are paid on actual output only,

costs

The avex'age GK per ha per year for tea was calculated as the
total cumulative net cash flow at the end of JO years divided by JO
years, the expected useful life of tea, and is equal to Shs 5,8J0
per ha.

Cardamom4.8O2
Total cash costs and returns for cardamom over 15 years, its

expected useful life, are shown in table 4-19, based on 1979 costs
Cai’daraom starts production in the fourth year afterand prices.

life.
Establishment costs for cardamom cover 900 plants per ha sold at

of planting materials (stumps in the case of tea).

they are not true "risk-type"

planting, reaches peak production in the 8th year, and continues to 
give rouglily constant yields for the rest of its useful
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'.iaint enance co s t sShs 1.00 each plus farm tools as for tea.
similar farm tools replaced annually.include

Cost

Total. Annualnance
ShsYear Kg

b,

1,110 1,5904801,950Total

Source:

The cumulative net cash flow for cardamom at the end of the 15th
year equals Shs 85.5 thousand and the average annual G1I per ha equals
Shs 5,680.

Coffee4.8.3
Table 4-20 lists total cash costs and expected returns for

coffee over the 30 years of its expected useful life. Coffee starts
to give significant yield on the fourth year after planting and
reaches peak production on the 11th year, after which the yield
remains roughly constant through its useful life. Establishment
costs for coffee covers simple farm tools and 1,300 seedlings per

Period 
after 
planting

Table 4-19.
returns:
plant per ha based on 1979 prices

,Yield of 
sun-dried 
cardamom

Cardamom based on total cash costs and expected annual 
Cumulative net cash returns over the useful life of the

Expected
revenuf

1,030 
40 
40 
0 
0 
0 
0 
0 
0

0
0
0

40
40
40
40
40

280

at 
b,

0
0
0

50
50

100
150
200

1,400

1, >10 
2,210 
4,460

1
2
5
4
5
6
7
8

9-1!

1,030
40
40
40
40
40
40
40

280

0 
0 
0 

1,550 
2,250 
4,500 
6,750 
9,000 

63,000 
86,850

net cash flow
(Gh)

Cumu­
lative

Yield from LZDB, 1979a, table 5.6, p. 60 and survey data, 
1979.

Yield multiplied by 1979 sun-dried cardamom price of Shs 45 per kg. 
Cumulative over the 6-year period.

-1,030 -1,030
40 -1,070 
40-1,110 

200 
2,410 
6,870 

6,710 13,580 
8,960 22,540 
62,720 85,260
85,260
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ha costing Shs 1.00 each. Maintenance costs cover similar farm tools
replaced annually plus pulping costs for a rented hand pulper for
pulping coffee berries at Shs 1.00 per kg of clean dry coffee based
on a conversion ratio of ripe berries: clean dry coffee of 8:1.

Cost

Total Annual

ShsYear Kg

b

1,420 7,930 9,350 55,7256,850 65,075Total.

Source:

The cumulative net cash flow at the end of the 30th year equals
Shs 55.7 thousand, giving an average annual GL; per ha of Shs 1,860.

Bananas4.5.4
Total cash costs and expected returns for bananas over its

expected useful life of 15 years based
shown on table 4-21. Yields of bananas are obtained from the 3rd

Period 
after 
planting

Table 4-20.
returns:
tree per ha based on 1979 prices

Yield of 
coffee

Coffee based on total cash costs and expected annual 
Cumulative net cash returns over the useful life of the

Establish­
ment

1,340 
40 
40 
0 
0 
0 
0 
0 
0 
0 
0 
0

0 
0 
0 

80 
90 

100 
140 
190 
240 
290 
340 

6,460

Ejected 
revenue^ Kainte- 

nance

0
0
0

40
50
60

100
150
200
250
300

5,700

0 
0 
0

380 
475 
570 
950 

1,425 
1,900 
2,375 
2,850 

54,150

1,340
40
40
80
90

100
140
190
240
290
340

6,460

1
2
3
4
5
6
7
8
9

10
11

12-Si

-1,340 
-1,380 
-1,420 
-1,120
- 735
- 265

545 
1,780 
5,440 
5,525 
8,035 
55,725

I.'et cash flow
(or)

Cumu­
lative

-1,340
- 40
- 40

300 
385 
470 
810 

1,235 
1,660 
2,085
2,510 

47,690

Yield from I®B, 1977a, table 3.4, p. 14 for year 11 onwards, 
and from year 1 to 10 estimated based on I-IDB, 1977ao

a/ Yield multiplied by 1979 constant coffee price of Shs 9.50 per kg. 
b/ Cumulative over the 19-year period.

on 1979 costs and prices are
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year after planting and full production is reached on the 7th year.

Thereafter yields remain roughly constant for the rest of the expected

Establishment costs cover 600 plantings per ha atuseful life.
Shs 3.00 each and necessary fam tools.

Cost
Yield

Total

■ShsYear 1,000 l<y

b,

57,4501,830 520 2,40059,850Total 171.00

Source:

S,

h

The cumulative net cash flow at the end of the 15th year is
Shs 57.4 thousand and the average GI.I per ha per year equals
Shs 3,830.

Table 4-21.
returns:
plant per ha. based on 1979 prices

Bananas based on total cash costs and expected annual 
Cumulative net cash returns over the useful life of the

Establish­
ment

1,840 
40 
0 
0 
0 
0 
0 
0

0
0

40
40
40
40
40

320

mainte­
nance

0
0

1.62
3.24
8.10

12.15
16.21

129.68

0 
0 

567 
1,134 
2,835 
4,253 
5,673 

45,388

1,840
40
40
40
40
40
40

320

-1,840 
-1,880 
-1,353 
- 259
2,536
6,749 

12,382 
57,450

1
2
3
4
5
6
7

8-1!

-1,840 
- 40

527 
1,094 
2,795 
4,213 
5,633 

45,068

i<et cash flow(Gif)
Cumu­
lative

Period 
after 
planting

Expected 
revenue^

Yield in years 3 through 6 estimated to equal 1/10, 1/5, 
1/2 and 3/4 respectively of 16.21 thousand kg per ha at full 
maturity production based on survey data.

Yield multiplied by 1979 negotiable banana price of Shs 0.35 per 
kg.
Cumulative over this 8-year period.

Annual I___ 1
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CHAPTER V

TUB FA1&1ING SYSTEMS ANALYSIS

5.1 Introduction
A system refers to a complex of factors that are interrelated

and therefore interact among and between themselves witkin limits of

Farming systems from thisto integrate this framework of factors.
point of view imply the various inter-related farm activities and
production processes that are frequently influenced by uncontrollable
dynamic biological factors such that their future outcomes cannot be

Important economic links between farm processespredicted precisely.
are also involved so that man is attempting to control both economic
and biological systems in an uncertain environment to achieve some

The environment of
farming systems is much influenced by weather and prices which in

The climatic factors, on theturn affect management decisions.
other hand, affect farm production activities and may provide essen­
tial system inputs such as water, whereas, the socio-economic
environment provides system inputs in the form of goods and services,
and thus determine the economic outcome of the systems’ operation.
Socio-economic conditions also influence the farmer and determine
his goals or objectives which are incorporated into management
policies for operating the system. It can therefore be concluded
that a farmer is a component of both the fa rm ~i ng system and a wide
socio-economic system.

goal which is predominantly economic in nature.

a given boundary (Dent, 1971 ). A systems analysis, therefore, seeks
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I'armcr’s goals for most smallholders in developing countries
have been described as profit maximization once they have obtained
a plentiful supply of chiefly home-produced food-stuffs to meet
subsistence family food requirement, and, like farmers everywhere,

In this connection, an LP was used as athey are risk averters.

determine a combination that maximises farm income after meeting
subsistence food requirement in terms of calories and protein,
subject to given constraints, for a typical farm from the sample. In
so doing, it is hoped that the resulting optimum fa.-.n plan, also would
yield the greatest advantage to the economy of Bungu Division.

The enterprises included are perennial cash crops, namely
coffee and tea, which constitute the major focus ofcardamom,

Food crops included to meet farm familyintex-est in this study.
food requirement for subsistence are bananas, beans, maize and

The LP model discussed here applies to a typical farm forcassava.
This decision is believedan average tea-growing fam family.

rational because farmers in the three strata (according to size of
tea plots) appear to be constrained by common restraints, particu-

For all the groups, familylarly land and nutritional requirements.
labour supply was abundant relative to 1979 requirements in all

On the other hand, Bungu Division is ecologically homo­months.
gencous with socially-related inhabitants despite the variation in

This consideration encourages the use of an LP model infarm size.

the exercise of planning a typical farm for the area, where typical

is defined as the aggregate over all farms divided by number of

planning tool to analyse a set of inter-related farm enterprises to
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fauns in the sample.

Table 5-1 presents the detailed LP matrix with data entered in
Each column in the matrix is useda series of rows and columns.

or an activity which can be defined in any way that suits the
Forresearcher but generally applies to a specified full operation.

example cardamom production, selling beans and consuming maize are

all activities.

variety of circumstances but generally restrict the combination of

activities which are feasible.

Production activities5.1.1
Columns 1 to 7 in table 5-1 represent production activities.

These differ according to the kind and yield ratio of their products
well as to the kind and intensity ratio of their use of resources.as

The production activities are competitive with respect to the two
However, foodprincipal production resources, land and labour.

crops compete among themselves as suppliers of calories and protein

The production activities cover perennialfor farm families as well.

cash crops, namely cardamom, tea and coffee. Pood crops include

bananas, also a perennial, and annuals, namely maize, beans and

cassava.

Consumption activities5.1.2

Consumption activities have been included in the model largely
to supply the required nutrients. They originate from four widely-
grown food crops in Sungu Division for family subsistence and are
listed in columns 12 to 15 of table 5-1.

The rows represent constraints, which cover a
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J:F model:Table 5-1.

Production activities
UnitsConstraints

Cardamon Tea Coffee Bananas beans raisejOa

6oColumn i-To. 51 3 4

(21)

Source: See text.

II

II

It

II
II

0
0

0
0
0
0

0
0

0 
0 
0
0

0
0

0
0
0
0

-11,400 
0
0
0

0
0

0
1
0

0
0

0
1
0

0
0

0
1
0

now
Ho.

Kg
tl

tl

II

5,680
1 
0

41
23
52
51
17
21
17
22
29
25
10
27

1,860
1
0

2
2
2
2

12
12
17

7
2
2
9
3

0 
0 
0 
0 

11 
50 
11

3

0 
0

(1
(2
(3

0
0
0

11
20

7
15
10

4
2
2

10

Shs
Ma
Ila

ii 

;t 

ii 
ii

ii 
it

5,850
1
1

> 0
-1,100

0 ■ 
0

Objective function 
Available land 
Land for tea 
Labour:

Jan
Feb
Liar
Apr
i'.'ay
June
July
Aug
Sept
Oct
Hov
Dec

Yied per ha of: 
Bananas
Beans
Liaise
Cassava

Nutrients per kg: 
Calories 
Protein

16 
0 
0

14
4
4

10
2

14
20
8
4

13
15
11
25

5
0
1
1

11
0
0

11

(20) 1,000 Cal.
: ) Kg

(4) "an-days
(5)(A(?)
(s)
(9)

(10)
(11)
(12)
(15)
(14)
(15)

0 
• 0
-1,100 

0 -1

Matrix Cor Plan 1 for a typical :>.m in Korogwe tea sene
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Si^nSonsur.e

15128 111C

g
r-

0

<c.

<

Sell 
cassava

C 
0 
0 
0 
0 
0 
0 
0 
0 
0 
c 
0

1
0
0
0

0
0

0
0

c 
0
0 
Q 
Q

0
Q
1
0

0
0

0 
0

0 
c 
0

0 
0 
c 
0 
0 
0 
0 
0 
0 
0 
c
0

0 
0 
0

0 
0 
0

0
0

0
0
1
0

Consuir.e 
cassava

0 
0 
0

0 
0 
0
1

0
0
0
0

0
1
0
0

Constraint
level

0.3
0
0

Oonsur.e 
vnize

2.75 
.60

5.22
.228

2.12
.048

5,810
194

70
70
70
70
70
70
70
70
70
70
70
70

0
1
0
0

5.08
.015

Z"• oo
.007

Q 
0 
0 
r 

0
o Q 
0 
0 
0 
0

0 
0 
0 
0 Q 
0 
0 
0
0 
0 
0 
0

5.50
0
0

• ■-> .zQ

0 0 
z\

0 0 
Q 
Q 
0 
0 
0 
0 
0

0 
0 
0
0 
0 
0

Q 
0 
0 
0

1.00
0
0

0 
0
1

0 0 
0 
0 
0 
0 
0 0 
0 
0 g 
0

Oonsu-vntier. ac tivities 
0cnsv".e 
bananas beans

'■'aviniso

Sellin." activities
11 Sell Sell 
nasas leans r.aize —------ ---------- ----------
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5.1.3 Selling activities
The LI3 model specifies that farm families must meet full

calorie and protein requireents from farm sources but can sell some

The needed selling acti­

vities for the food crops are listed in columns 8 to 11 in table 5-1.

Although fanners do not normally sell maize and cassava, these were
included in the model to provide fl exibility since markets for these

On the other hand, the selling activitiescrops arc available.
exclude the sale of cash crops because these are taken care of
directly in the production activities by including their GIJ* s since
all that is produced is sold.

5.1.4 The objective function

The objective function is shown in the first row of the matrix.

The object is to maximise profit given by the sum of GLI’s from

revenue from sales of surplus beans, bananas, maize and cassava

(selling activities) after meeting full subsistence needs from farm

5.1.5 Constraints
There are three basic categories of constraints, namely maximum,

Constraints may also be referred to asminimum and equality
restraints or restrictions, all of the three terms having the same

Constraints mostly relate tomeaning in relation to an LP matrix.
the use of the principal factors of production, and are shorn in
the right hand column of this matrix. These are:-
Row 2: Land available for production is not more than 2.75 ha.

activities.

cardamom,

food crops for cash if that is desirable.

tea and coffee (production activities) together with
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Row 3: Land available for tea production constrained to be exactly

section 5.1.7).
Row 4-15: Labour available is 70 man-days per month in each month

of the year.
Row 16-19: These are tie-rows designed to make sure that production

of food crops is exactly used up by the sum of selling and
consumption activities.

Row 20-21 : These specify minimum levels for the total energy and
protein content of consumed food to be met from fam sources.

5.1o6 Input-output coefficients

Input-output coefficients show the amount of input required to

produce a unit of output for a given activity or how the magnitude

of a constraint or transfer row is influenced by an increase of one

Input-output coefficients, therefore, reflectunit of each activity.

the demand one unit of activity makes on the resource represented by

Conventionally, coeffi-the row in which the coefficient appears.
Thosecients signifying a demand on a row carry a positive sign.

coefficients signifying that an activity will add to the supply of

the coefficient is augmented carry a negative sign in that row.

Altemative constraint columns5.1.7
The alternative constraint columns permit changes in the LP

solution when alterations are made in specified minimum, maximum
and/or equality constraints.
used in the basic analysis. These were:

government tea quota (see0.60 ha for plan 1 only based on a

Two different sets of constraints were

a resource or other restricting element represented by a row to which
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Plan 1: This covers fanners fulfilling a government quota to grow
0.60 ha of tea, as given in table 5-1.

Plan 2: In this plan, the area of tea is not fixed at 0.60 ha but
is allowed to vary. In other words, it permits farriers to

For this
plan, the second row of the matrix in table 5-1 is deleted.

5.1.8 General description of the LP analysis

Based on the survey sample, a typical farm family in Bungu

and had an abundant labour surplus in all months (table 4-8). On
the other hand, total land available for cultivation per family was

or allocated to minor crops

The LP analyses for Plans 1 and 2 were adapted to analyse and
allocate the available resources optimally when farmers grow
precisely 0.60 ha of tea (plan 1) and when tea area is not fixed

2)

Results of the LP Analysis5.2
Results for plan 1 (tea at 0.60 ha)5.2.1

Table 5-2 lists crops included in plan 1, the optimum plan for
adhering to the government 0.60 ha tea quota. Based on 1979 prices,
tliis plan tends to raise farmer’s total GLI by 17 percent over the

However, the LP solution assumes 201979 average fanning system.
percent more land than for sample farms, so that with the tea
restriction there is no real gain in cash income per ha but production

(plan

respond solely to direct economic influences.

on TIRDEP, 1975), leaving 17 percent unused

Division cultivated on average 2.5 ha of land (table 4-1) per year

on average 2.75 ha (based
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of :aore foods is assumed. This optimal plan excludes coffee among
cash crops because of its low G;i relative to that of cardamom, while
tea is forced in the plan by government policy.

LP solution for plan 1 (0.60 ha of teaTypical farm:

Activity Area Production Sales
Ha

8,603Total

Computer print-out and text.Source:

Among food crops widely grown in the study area, maize and
cassava, which are staple food crops of the area, were excluded by

This optimum plan indicates that a typical farmthe LP solution.

Bananas and beans entered the plan because the former gives higher
yields in calories per ha than the other crops and uses less labour,

Although thewhile beans yield higher per ha in teims of protein.
indicated use of bananas and beans only by farm families in the
study area meets minimum nutrient requirements, it is doubtful
whether this would be acceptable to provide the required palatabi-
lity.

Increasing
its production over the 1979 levels for the farmers by two fold

might be alright if confined to Bungu Division. If this is done

142 
2,176 
4,752

693

142
2,176 

0 
0

family can obtain the minimum food requirement in terms of calories 

and protein by cultivating 1.04 ha of food crops (table 5-2).

Table 5-20 
required)

0
0

4,752
693

Cardamom 
Tea 
Bananas 
Beans

Consumption
Kg-----

Total GM
Shs

6,305
2,298

0 
0

1.11 
.60 
.41 
.63

2.75

Cardamom has a limited world market (section 1o4)<>
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cl ughout Tanzania, it might drop the world price to where cardamom

current production levels). It may therefore be desirable to lower
cardamom prices to farmers so that they don't produce too much.

The optimal plan indicates that farm families can .fully utilise
the available land per family by using only 40 percent of their
available annual family labour (table 5-3).

Unused labour each month for planTable 5-3. Typical farm:

Unused MonthMonth

a,

Other features were deduced from a sensitivity analysis which
assumes that only one factor changes at a time:-
(1 ) The given combination of enterprises would hold with land for

cardamom production increased up to 3.98 ha, when May labour

(2) If 1 ha of coffee is substituted for 1 ha of cardamom in the
optimum plan, GM decreases by Shs 3,220.

Table 5-4 lists shadow prices for specified activities in
Calculations of the shadow prices indicate that if

GM of coffee was doubled, the crop would enter the optimum plan.

July 
August 
September 
October 
November 
December

January 
February 
March
April 
May 
June

becomes limiting.

Man-days
45
55
50
38
26
26

Unused 
labourer
Man-days

31
41
44
43
58
41

no longer is the most profitable cron (or is just profitable at

optimal plan 1.

Source: Computer print-out.
Out of the total 70 man-days per month available.
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i':aizc would, enter if its yield per ha wore trebled, sale of bananas
would enter if banana price increased by 78 percent (to replace
cardamom), sale of beans would enter if their price increased by 83
percent, and consumption of cassava would enter if its nutrient
content in terms of calories per ha increased by 154 percent The
shadow price for cardamom is Shs. 2,553 per ho., indicating that the

GL1 dropped to this level.

Shadow prices for specified variables inTypical farm:

Shadow priceUnitsVariable

Computer print-out.Source:

T.ooking at the price trends as discussed in chapter I, the

Results for plan 2 (no restrictions5.2.2
Table 5-5 lists the crops included in plan 2. The same food

crops as for plan 1 are listed.

This optimum plan, which permits farmers to respond to direct
economic influences, excludes both tea and coffee among cash crops,
reflecting the high GLi per ha for cardamom.
profitable than plan 1 by 13 percent.

Coffee
I.iaize
Sell bananas
Sell beans
Consume cassava

Shs/ha
Kg/ha
Shs/kg

!l

Energy per ha, 1,000 kg

3,820
5,128 
0.27 
2.90
5,783

likelihood of these shadow prices occurring in the short-run is low.

Table 5-4o 
plan 1

This plan is more

on tea)

crop would drop out of the plan (to be replaced by bananas) if its
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LP solution for plan 2 (no restriction onTypical farm:

Activity Production StilesArea To tal GM
Ha Shs

9,715To tai 2.75

Source:

Plan 2 underutilises family labour by 70 percent per year
(table 5-6), implying that a substantial amount of family labour

This plan would continuecould bo channelled to off-farm activities.
over similar ranges as for plan 1.

Unused labour each month for plan 2Table 5-6. Typical farm:

MonthMonth

I'an-daysMan-days

If 1 ha of tea is substituted for 1 ha of cardamom in the
optimum plan, GM decreases by Shs 1,8b0, and by Shs 5,820 if 1 ha of
coffee is substituted for 1 ha of cardamom. The shadow price for
tea is Shs 1,850 per ha, indicating that tea would enter the optimal

July 
August 
September 
October 
November 
December

220 
0 
0

220
4,752

695

69
69
69
50
24
54

Cardamom
Bananas
Beans

January 
February 
March 
April 
May 
June

9,715 
0 
0

Table 5-5. 
tea ha)

54
48
59
56
65
52

Unused

1.71 
.41 
.65

Consumption
- k& - - •

0
4,752

695

Computer print-out and text.

Unused , labour^/

Source: Computer print-out.
a/ Out of the total of 70 man-days per month available.

plan if its GM per ha increased by 48 percent.
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Sensitivity Analysis5.3
To examine the effect of possible future price changes on the

optimal plans, the Li’s were run with producer prices for cardamom,

tea and coffee set at the row and high values shown in table 5-7.

These values were derived by considering the high and low prices for

the period 1974 to 1979. All possible combinations of low and high

pj?ices for the tliree crops were considered.

Price GMCrop Level

Cardamom:

Tea:

Coffee:

Source:

Results for plan 15.3.1
Table 5-8 lists the possible price combinations and their

The optimal plans for all price combinations wereresulting plans.
little different from the initial solution, indicating relative

insensitivity to the price changes within the range specified.

Results for plan 25.3.2
Table 5-9 shows that when fanners are allowed to respond to

direct economic influences, the optimal plans resulting from the

45.00
25.00

High
Low

High 
Low

High
Low

1.50
.70

9.50 
6.00

Average
---------Shs------

5,680
3,110
3,850
2,580
1,860
1,060

. Tea prices, 
Coffee prices, MDB, 1977a, 

GM’s were calculated based on the 
indicated prices in the same way as described in section 4.8.

Cardamom prices, MDB, 1977b, table 19, p. 20 
MDB, 1978, table 2.5, p. 19. 
table 6.5, p. 45.

Table 5-7. Average producer price for cash crops: Highs and lows 
per kg rounded from 1974 to 1979 and related GM per ha
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Sensitivity analysis (tea set

CardamomTea

0.63 8,6030.601.11 0.41

0,630.60 7,8021.11 0,41

0,65 5,6910.60 0,411.11

4,8660.60 0.631.11 0,41

Text and computer print-out.Source:

In thisprice combinations is somewhat sensitive to price chances
tea enters the optimal plan when its price is high while that

enter any of the plans,of cardamom is low.
reflecting the low’ G'.' relative to the other crops irrespective of
high or low price.

LP solution for plan 2:

Bananas

1.71 0 0.41 0.63 9,715

1,71 0 0,41 0.65 5,518

.03 1.68 0.41 0,63 6,442

Text and computer print-out.Source:

25,00
25.00

45.00
45.00
45.00
45.00
25.00
25.00

45.00
45.00
25.00
25.00
25.00
25.00

45.00
45.00

1.50
1.50

1.50
1.50

1,50
1.50

.70

.70

.70

.70

.70

.70

6.00 )
9.50 )
9.50 )
6.00 )

9.50
6.00
9.50
6.00

1.50
1.50
.70
.70

9.50
6.00

____ Price per kg____
Cardamom Tea Coffee

Total GI.l
Shs

Tea
Shs

23ananas
Ha--------~

Total GLI
Shs

Cardamom I

case,

9.50 )
6.00 )

9.50 )
6.00 )

6.00 )
9.50 )

_____ Price per kg_____  
Cardamom | Tea Coffee

------- Shs------

Table 5-9. LP solution for plan 2: Sensitivity analysis (tea 
permitted to enter at its optimum level)

Optimal plan
Tea .Bananas Beans

Optimal plan
Tea Bananas Beans
- Ha

Table 5-8. LP solution for plan 1: 
at exactly 0.60 ha)

However, coffee does not
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A labour restraint became apparent when tea prices were high and

cardamom prices were low. Labour availability in January restricted

However, cardamom required no labour in

that month, and hence used up the remaining land of 0.03 lia after

meeting needs for subsistence crops. Because tea is a more labour-
intensive crop than is cardamom, the annual labour surplus under this

was reduced to 30 percent of the annual total.alternative

General Summary of the LP Results5.4
The purpose of using an LP here was to attain an optimum farm

plan for smallholder tea growers of the Korogwe tea scheme, a plan
that maximises total Gil and meets a minimum requirement of calories

Such a plan derives fromand protein for farm family subsistence.
For thea free interplay of resources and production activities.

plan to be feasible, a number of restrictions considered to be
consistent with the farming conditions of the scheme area were
imposed.

The resulting optimal plans indicated that, if the aim is to
obtain highest GI.1 after meeting minimum food requirement, a farm
family will cultivate 1.71 ha of cardamom, 0.41 ha of bananas and
0.63 ha of beans under the existing conditions based on 1979 prices

In so doing, a typical farm family will tend to raise
its annual income by over 30 percent above the 1979 average farming
system, provided it has access to 20 percent more land than cultivated

If on the other hand, the government insistson average in 1979. on
typical farm family vail tend to raise its

average annual income by 17 percent over the 1979 average farming

and yields.

tea to a maximum of 1.68 ha0

a 0.60 ha tea-quota, a
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system, again with the maximum area in cardamom after allowing for
Cash income per ha is reduced a bit butthe required area in tea.

full subsistence needs are produced on the faun.

A sensitivity analysis based on all possible combinations of
low and high prices (derived from 1974 to 1979) indicated that the
optimal plans for all price combinations were little different from

However, for plan 2, tea enters the optimalthe initial solution.
plan when its price is high while that of cardamom is at its low

Tea is produced up to the level where labour in Januarylevel.

Under all of the plans considered, available family labour is
underutilized in all, or at least most, months. Tims development of
other sectors of the economy to use this surplus labour would be
highly desirable.

Systems Analysis Using a Desk Calculator5.5
In this particular case, an optimum solution could have been

obtained far easier by use of a desk calculator than by use of LP
and, in fact, would have had the added advantage of direct flexibi-

From the discussion in Section 4.5.3, it was evident thatlity.
land, rather than labour, likely was the limiting resource. Thus,
cash crops should be chosen that give highest GM*s per ha and food
crops should be chosen based on highest yields of calories and
protein per ha.

that bananas give by far the highest calories per ha and beans, by

becomes restrictive; remaining land is then used for cardamon.

Sections 4.7 and 4.8 show that cardamom is by far 
the best cash crop. By comparing tables 4-1 and 4-10, one can see
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far the highest protein. One might, however, wish to specify tint

(Thiscertain minimum calories were to come from maize and cassava.

could have been done also as a part of the LP but was not considered

initially and thus would have required new runs through the computer).

The balance from bananas and beans could have been determined from a

The entiredirect solution of two equations in two unknowns.
analysis, with all of the related information discussed in this
thesis, likely could have been obtained in a few hours, or less time
than required to prepare the matrix in table 5-1 and to write down

Since computers frequentlyneeded control cards for the computer.

not easily available within reach of planners and extensionare
workers in the Regions, a discussion of direct calculations to lie Ip

This section, therefore, outlinesthese workers appears desirable.
such calculations based on the analysis of this study as an example.

steps involved are as follows:The
(1) Pick satisfactory subsistence crops to meet nutrient needs and

compute needed ha of each.
Use balance for cardamom (with(2)

(3) Check labour by months to make sure that all are adequate. The

(4) Calculate table 5-2.
(5) relative GLI* s per ha, or prices, or nutrient content toLook at

table 5-4.compute
(6) critical months for labour to determine land needed toLook at

For example, if available labour
equals 70 man-days each month, and cardamom requires 20 man-days

unused balance gives table 5-3.

Deduct these ha from the total.

use up available labour.

or without the tea restriction).
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per ha in Liay then, if no o ther crops in the plan use labour in

the maximum area for cardamom would be 70/20 = 3*5that month,
ha. This area is then matched with available area after meeting

Loss if coffee is substituted forrequired area for food crops.
cardamom is the difference in their GK’s per ha. Ztc.

(?) The sensitivity analysis also could be easily performed since
cardamom remains the optimum cash cron in all but one instance.
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CHAPTER VI
SUiluiRY AND CONCLUSIONS

According to the Third 5-Year Development Plan for 1976-81
(Tansania, United Republic of, 1978), Tanzania hopes to increase tea
production from the 1976 level of 15 million kg to 24 million kg by

}3y 1978 private tea estates produced about three-quarters of1981.
the total tea production and are almost stagnant at that level and

Smallholder tea-have practically ceased to expand tea hectarage.

growers, who cultivate 50 percent of the total area under tea, on the

Theother hand, have low yields per ha and produce the balance.
smallholders are the main focus of attention for the 24-million Irg

So questions arise as to how best to obtain thetarget for 1981.
desired increased output.

Studies so far made in Tanzania with respect to smallholder tea
These do not shed much lightproduction are descriptive in nature.

Moody (1970) observed that in Bukoba land and labour were the main
inputs for smallholders and that tea was very much demanding upon
labour, but pointed out that the crop was profitable at 1969 prices
and that family labour was ample for further tea expansion. Lukando
(1975) concluded that adoption of tea by smallholders in ITjombe led
to either neglecting or a drop-out of the traditional cash
namely coffee and pyrethrum.
pointed out that high income

that tea production did not
give economic returns to fanners’ resources in Rungwe under 1973

was associated with fanners with large 
tea farms. Kassiita (1974) indicated

crops
Kuandika (1973) in Lest Usambara

on the socio-economic problems affecting smallholder tea production.
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Hdaiiugoba (1974) explained that at L'aroku, farmers withconditions.
large tea farms practiced better management and controlled larger

farms

land, especially in areas where coffee and tea estates stood, employ­

opportunities on the Uhuru Railway and high investment costsment
the main causes for slow growth of the tea industry in Rungwe.were
study presents a case study of the Xorogwe tea sub-schemo inThis

Tanga Region, and examines, under the existing farming system, socio­
Particulareconomic factors affecting smallholder tea production.

attention was drawn to farm-level constraints, namely land and labour
availability; problems with regard to supply of inputs and transport;
strength of extension services; effect of price changes for tea on
tea production; likely competition between tea and other potential
cash crops (cardamom and coffee) for production resources; and
farmers' preference for subsistence food requirements

A stratified random sample based on plot size of tea was used
to choose 50 farmers from a sampling frame covering 1,500 smallholder

A full survey of the sample farmers wastea-growers in the scheme.
Two questionnaires were used:completed in August-October 1979. one

for farmers to collect farm-family primary data and another for
extension workers to obtain background information and the nature of

Bata were analysed first by tabulations and multipletheir work.
regression to measure the effect of various tabulated variables on

A

analysis to determine how tea fits in with the potential needs for

of other crops as well. LTwaikugile (1976) found that scarce

tea production, total farmer income and tea husbandry practices. - 
linear programming (LP) analysis was then run in a farming systems
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fum-family subsistence and major cash crons based on resources for

The study established that under the present funning system
(subsistence food and cash crons) an average farm family of 9 people

at home cultivated on average 2.3 ha which ’.vac 17 percentcat in
below the available average of 2.75 ha of fanning land per farm
family for Korogwe Highlands. This implies tliat land was distributed
disproportionately as family agricultural labour supply outstripped
computed demand for these smallholder farms by a significant amount.
Of the total cultivated area, 42 percent was for cash and the balance

The typical farm family had an average of 3.2vas for food crops.
able-bodied workers who could supply agricultural family labour. On
average, computed food production by the family was below its annual
minimum requirement by 6 percent in terms of calories and 37 percent

’.Then an allowance was made for an assumed saleof proteins in 1979.
of half of the bananas produced and three-quarters of the beans, tliis
deficit increased to 41 percent for calories and 67 percent for

Thus food production needs to be increased if farm familiesproteins.
are to be self-sufficient.

In 1979 annual family income from sale of cash crops and the
assumed proportion of food crops was Shs 7,300, of which tea contri­
buted 42 percent and cardamom 32 percent of the total.

Several variables affecting tea production were identified.
Distance from tea farms to green leaf-buying posts Each’.ms one.
post was located at a place where it could serve all farms surrounding
it at an average radius of 2.5 Ion. A fainer carried on average 10-15

a typical farm in the scheme and 1979 yields and prices
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kg of green leaf to the post per trip and was therefore restricted as
to the amount sent by the weight he could carry and relative distance

Buying time was scheduled by the Tanzania Teafrom his farm.
Authority (TTA) and green leaf should normally reach a factoi-y in six
hours after plucking without being bruised to avoid pro-fermentation

Tea quality is an important aspect foi' teawhich lowers tea quality.
buyers in international markets.

Effects of price changes are not easily felt in the short run
for perennial crop production because these involve a gestation
period between planting and harvesting and a long period of continued

In the case of tea, however,production from existing plantings.
the effect was noticeable as farmers plucked more than usual in the
1978/79 crop season to take advantage of high tea prices that were
already turning down as a result of prior high coffee prices in the

The farmers' reaction to pluck more aggravatedint emat ional marke t.
transport problem at the Korogwe TTA project whose transport problems

The transport problem likely will continue to bemost of the time.
critical for some time as availability of vehicles largely depends
on the country's priority on importation as dictated by the meagre
available foreign exchange. However, tea is one of the sources of
foreign exchange earnings, so that the government needs to put
emphasis on tea when transport is considered unless other items have
higher priority.

Fertilizer supply was handled by the Tanzania Rural Development 
Bank (TRDB) and more often than not failed to reach all fanners in

were already critical due to old vehicles which, were out-of-order
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TTA should work hand-in-hand with TRDB to re-schedule thetime.
distribution system so that all farmers benefit equally and all
supplies arrive when needed.

A multiple regression analysis indicated that average age of
tea bush in yeans affected yield per ha for individual farmers by a

Each one-year increase tended to increasehighly significant amount.
Other significant variablesper ha tea yield by 140 kg of green leaf.

in increasing tea yield were husbandry practices and plucking rate.

likely due to less-intensive husbandry practices.
variables in this analysis explained 74 percent of the variation
among farmers in yields per ha and an F-test indicated that the R
differed from zero by a highly significant amount.

,2Based on R , a second analysis explained 43 percent of the
variation of tea-husbandry scores among farmers and an F-test showed
that this R differed from zero by a highly significant amount.
Number of contacts with the extension agent was the most important
single variable affecting husbandry practices adopted by individual
farmers.

on R , explained 81 percent of this variation and an F-test indicated
that the R differed from zero by a highly significant amount. Area
in cardamom was the most important single variable affecting total
farmer income, each one-ha increase tending to raise total income by
Shs 8,900 after adjusting for other factors in the analysis Other
significant variables influencing income were tea yield per ha,

Total income per farmer was regressed on variables which, based
,2  .  .... ... . 

An increase in tea area per farm tended to reduce tea yield per ha,
2 Based on the R ,
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average age of tea bush in years and coffee area.

In plan 1, each fairer wasTwo basic analyses were run by LP
required to maintain the government quota of 0.60 ha of tea. The
optimum plan included 1.11 ha of cardamom, the required 0.60 bn of
tea and excluded coffee among cash crops; food crops included were

The optimum plan was 170.41 Jia of bananas and 0.63 ha of beans.
percent more profitable than the 1979 farming system but assumed 20

Both maize and cassava as foodpercent more land in cultivation.
maize and cassava are, however,crops were excluded in the plan.

For these crops to be included instaple food crops of the area.
the plan in order to supply the required nutrients based on th.e LP
analyses, maize yield per ha would need to treble raid cassava
nutrient content per ha would need to increased by 154 percent. Both
of these clianges would require intensive research, and introduction of

LP analysessuitable high-yielding varieties to these higliland areas.
frequently fail to identify typical diets of farm families, since
these may depend more on taste preferences than on least-cost sources

The LP run suggests tliat farm families would
gain by using a maximum of bananas and beans in their diets,
supplemented as required by other foods (maize and cassava) to
provide acceptable palatability and variety.

In plan 2, farmers were allowed to respond to direct economic
influences. and both

the plan,
reflecting the Jiigh GI.I per Jia for cardamom.
table than plan 1 by 13 percent,

The same food crops were listed as for plan 1, 
tea and coffee among cash crops were excluded from

Plan 2 was more profi- 
but underutilised annual family

of basic nutrients.
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labour in man-days by 70 percent.

A sensitivity analysis based on producer price combination of
lows and highs foi’ tea, cardamom and coffee over the 1974 to 1979
period indicated that the resulting optimal plans were little diffe­
rent from the initial solutions when farmers were required to adhere
to the 0.60 ha tea quota. ■.■.Tien farmers wore permitted to respond to
direct economic influences, tea entered the optimal plan when its
price was set at the high level specified while that for cardamom was

Coffee does not enter any of the optimal plans, reflec­
ting the low GI.I per ha for coffee relative to the other cash crops
based on 1979 yields and prices

Under all of the plans considered, available family labour is
underutilized in all, or at least most, months. Thus development of
other sectors of the economy to use the surplus labour would be
highly desirable.

The future development of cardamom, the only cash crop in plan
2, depends largely on a limited external market dominated by India,

The requirement that farmers grow 0.60 ha ofthe largest producer.
Tea is labour-intensive intea, on the other hand, looks rational.

almost unique manner among agricultural crops, being harvestedan
It thus provides regular employment and incomethroughout the year.

to the rural families, an aspect of importance to the economy and
welfare of Tanzania.

Based on this analysis, either tea prices need to be increased
or cardamom prices need to be reduced (or both) if tea is to be an

at its low,.
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cconomically-viable crop An international tea agreement was

The agreement is, however, in a talking stage but, if
implemented, it may help to stabilise tea prices On the other hand,
if domestic tea consumption in India (the largest traditional tea
producer in the world) 1’eaches 70 percent of its national production
in 1980, as expected, then tea prices under the international tea
agreement (yet to be in force) likely will follow an upward trend.
This would then tend to improve the smallholder tea industry in
Tanzania provided the increased returns are passed-down to the farmer.

Reaching the national target of 24 million kg of tea based on
(1) Goodpast planting policy will depend on a number of factors:

weather, (2) improved husbandly practices, including frequent
weeding, application of recommended rates and type of fertilizer and
good pruning practices, (3) strengthening of the extension system in
both expertise and number of qualified extension workers, (4) provi­
sion of suitable transport for both workers and green leaf, (5) improved
roads to make them passable in all seasons, and (6) increased
producer tea prices

The 24 million kg target by 1981 looks unrealistic. In that
year 14 thousand ha of tea bush are expected to be mature and 4,100

Based on 1979 average yields of 1,300 kg perha will be immature.
ha achieved by estates, total production from the mature bushes
would be 18.2 million kg of tea in 1981. Immature bushes would
produce 3.3 million kg at an average 1979 yield of 800 kg per ha.
Thus, total production in 1981 at most would be 21.5 million kg of

discussed by the United nations Committee for Trade and Development 
(1978a).
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oconomi cally-viable crop An international tea agreement was
discussed by the United nations Committee fo.r Trade and Development
(1978a). The agreement is, however, in a talking stage but, if
implemented, it may help to stabilise tea prices On the other hand,
if domestic tea consumption in India (the largest traditional tea
producer in the -world) reaches 70 percent of its national production
in 1980, as expected, then tea prices under the international tea
agreement (yet to be in force) likely will follow an upward trend.
This would then tend to improve the smallholder tea industry in
Tanzania provided the increased returns are passed-down to the farmer.

Reaching the national target of 24 million kg of tea based on
(1) Goodpast planting policy will depend on a number of factors:

weather, (2) improved husbandry practices, including frequent
weeding, application of recommended rates and type of fertilizer and
good pruning practices, (3) strengthening of the extension system in
both expertise and number of qualified extension workers, (4) provi­
sion of suitable transport for both workers and green leaf, (5) improved
roads to make them passable in all seasons, and (6) increased
producer tea prices

The 24 million kg target by 1981 looks unrealistic. In that
year 14 thousand ha of tea bush are expected to be mature and 4,100

Based on 1979 average yields of 1,300 kg perha will be immature.
ha achieved by estates, total production from the mature bushes
would be 18.2 million kg of tea in 1981. Immature bushes would
produce 3.3 million kg at an average 1979 yield of 800 kg per ha.
Thus, total production in 1981 at most would be 21.5 million kg of
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Itov/ever, smallholder yields are far below those inino.de tea.

so huge improvements would be required even to reach thisestates,
Based on current area planted and yields, the 24 million kglevel.

target may be reached in 1985 when all bushes mature.

ino.de
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