North Carolina A & T Stute University

Agricultural Economics
Rural Sociology

Bulletin Series

DEPARTMENT OF AGRICULTURAL ECONOMICS &
RURAL SOCIOLOGY
NORTH CAROLINA A & T STATE UNIVERSITY
GREENSBORO, NO'TH CAROLINA 27411



WHY FOOD GRAIN SHORTFALLS IN TANZANIA:
AN ATTEMPT AT EXPLANATION

BY
LUCIAN A. MSAMBICHAKA AND

JOSEPH SEMBQOJA

SEPTEMBER, 1983 NO. 83-3

el

i
~J



WHY FOOD GRAIN SHORTFALLS IN TANZANIA:
AN ATTEMPT AT EXPLANATION

BY

LUCIAN A. MSAMBICHAKA* AND
JOSEPH SEMBOJA**

*DIRECTOR OF ECONOMICS RESEARCH BUREAU, UNIVERSITY OF
DAR ES SALAAM, TANZANIA

** ECTURER AT ECONOMICS RESEARCH BUREAU, UNIVERSITY OF
DAR ES SALAAM, TANZANIA



IT.

ITr,

[v.

TABLE OF CONTENTS

INntrodUction ivieriieieienrrerteeeenennsoncoanensnnnne oo
Theoretical FrameworK .....ieeeieeeeeeneeenenocsensonesens
A) The Problem vueeereseneeineneeesneeenenenannssasnassns
b) The Objectives of the Study ....vvevrvrerieennnnns ceen
C) Scope and Method . ivvvrienrneeneeeeesensenesonnonnnns
d) The Model tiriiiii ittt et eternnnnrnsrnesnnnsnsennns
Discussion and Interpretation of the Results ......c.vvvne
a) Ana]ysis Of the ReSUTES tiuiiiiriinreereeneneenennnnnns
(i} All Grain Production
(ii) Production of Sorghum and Millet ....oveveuennn.
(111) Wheat Production ..veevtiiiiinninnrnreennneenas
(Tv) Maize Production ...eeveeeeeeeesnesennoasonnanas
(V)  Rice ProduCtion ..veeeeerieseeuenneeensnnennnens
b) An Attempt at Economic Interpretation of the Results .
G810 TR 0 ¥ 5 -
R D T -V o 3
(177 FertilizZer vuuieieeeenenenseesennsasnesnnoneones
(TV) HeABRer it iiireriere e rensnsnseeneenennnsans
R T I V1 T«
(VI)  PriCES tieiiieireeerraneeneres onessnseosnnnonas
c) Data Limitaction and Problems of Interpretat1on ceeeaca
CONCTUSTON L iititiieeernoosonssessoanonasoananonsansnsnss
R = o =1 ol
Appendix T (Tables 1, 2, 3, 4) ivviitiienenernseaeeannann
APPENdiX 2 tiiiiieiiiietie ittt ittt et et

ADPENATX 3 L ittennirneerosncerareoesenseoasannasssensnsns

PAGE

W WO oo~



I. Introduction

The agricultural sector is the main backbone of Tanzania's national
econol.y. It accounts for about 54 percent of the Gross Domestic Product
(World Bank (WB):'Augusc 1981, p. 138). Agricultural exports contributed
about 80 percent of export earningé between 1973 and 1979 (Marketing Develop-
ment Bureau (MDB): 1981-82, p. 18). Furthermore, about 88 percent of the
population live in the rurnl area and 83 percent of the economically active
population is engaged in the agricultural sector (WB: August 1981, pp. 170 and
172). This high percentage of economically active population in agriculture
has to produce enough foed for both rural and urban population.

During the first five year plan 1964/65-1968/69, Tanzania pledged to be
self-sufficient in food by 1981. This objective has been difficult to attain
and the goal seems to bz still faraway. It appears, that the set goal was
not accompanied by the most plausible course of action to reach it. Within
the two indenendence decades, the country has from time to time been plagued
by acute food problems. This vulnerable situation has been exacerbated by
the failure to identify timely the main causes of food deficit. As a con-
sequence, apparent incompatibilities between policy objectives and policy im-
plementations have evolved. For instance, since the early to late seventies,
the implicit official price policy was to favor the production of food crops.
Available price data for both food and cash crops do not secm to agree to
this (see Appendix 1, Table 4, Columns 1, 5 and 7).

Between 1961 and 1980, overall food grain production increased, although
the performance in individual crops d<ffered (see Apperdices 1, 2 and 3). For
many Tanzanians, food means grains. The most important of which are* maize

(corn), rice, wheat, sorghum and millet.
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This paper is a follow-up study of Msambichaka's paper: "Food Grairn
Shortfalls in Tanzania 1961-1981: A Retrospective Assessment,' in which
the author discussed various issues related to food grain situations in
Tanzania. For ease of continuity, the same grains covered in the previous
paper will be discussed. They include: maize, rice, wheat, sorghum and
millet.

Part Two and Three discuss the theoretical approach and the analysis

of the findings respectively. Part Four presents the conclusion.

[I. Theoretical Framework

c) The Prodlem

Tanzania has during certain years, experienced a surplus production
of maize. At the same time, it has permanently remained a net importer of
rice and wheat.

During the second half of the seventies, the volume of imported grains
has been declining, when the import bill has been rising. For instance, in
1975 and 1980, the country imported respectively about 521 and 315 thousand
tons of maize, rice and wheat. The import bill during the years was about
686 and 814 million shillings respectively. An average of about 22.5 per-
cent of export earnings had to be used for importing grains during the
respective years (see Green, R. et al., 1980; Malima, . A., 1981-82).

The government cannot always afford to import enough grains to close
the gap between domestic production and demand. 1In times of foreign ex-
change problems, the government has to limit importation of food grains.
Under the:e circumstances, the gup between domestic food production and
demand has to be closed either by rationing and/or price increase. Gerrard
and Roe (1981, p. 37) suggested that the latter has been practiced.

The need for more food in Tanzania is not questionable. What is

questionable is the method used tc increase food production, the extent to
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data used are either absolute, or relative figures. 1In all the equations
used; capital, labor, fertilizer, weather, land and competing crops are
defined as follows:

Capital: Amount of loan disbursed to the agricultural sector by
commercial banks. In this case capital includes loans directed
toward agricultural production and marketing of agricultural
produce.

Labor: Total economically active labor force in the agricultural
sector.

Fertilizer: Total consumption of pure plant nutrients (N, P2 0s,K 2 0)
in the agricultural sector.

Weather: Actuzl total amount of rainfall recorded in all regional
meteorological stations.

Due to lack of detailed information, the above variables were used

in aggregate terms. Disaggrezation for each grain was not possible.

Land: Total harvested area and for each grain in hectares.

Comyeting Products: Food crops are generally thought to be competing

with cash crops.

Due to lack of adequate data, cash crops here refer to cotton and
tobacco. In this paper, sorghum and millet were thought to be competing
for resources with maize, wheat with other food grains, maize with sorghum
and millet and cash crops. Rice was thought to be competing with other
food grains and cotton. Our curiosity to know the response of producers

to price changes lead us to substitute prices for physical units.

d) The Model
For our purpose let us postulate the following food grain supply

function:
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Where
£ ,
Y = Physical food grain supply;
Kf = Physical capital stock;
Lf = Labor;
Tf = Land;
3 a1
F = Fertilizer;
Z: = Supply of other competing agricultural products;
£
W = Weather;
P = Price vector

All variables in time t except where otherwise indicated. 1In this function
K, L, T and F are the choice variables whereas W and Z are given. Equation
(1) can to considered as an aggregate supply functior which can be disag-

gregated into individual focd grain supply functions as follows:

fi n fi fi £i fi fi | fi fi fi fi
Y = = K-, L T, F W, 2 > 0, >0
277 Cer tey Tyt T SRA ye o
f £ fi fi
y;'>0.yl}>0, ya 20, ye< 0 o o« v . . (2)
Where the superscript i = 1, 2 ... n refer to individual food grains. In

our case let i =1, 2, 3, 4 refer to sorghum and millet, wheat, maize and
rice respectively.

We would 1°'xe to apply the above model to Tanzania. Lack of data
availability and differences in environment required some modification to
our general model. Due to lack of space, only the final and modified
versions of the equations (1) and (2) are presented below.

£ f f f f £ f
Y = yf(K , L', T, F W, Pf/PC% v1 >0, y§>0, yg>0, yE>O, ys> 0,

£
ye> 0 . . .« . . (3)
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Where:
P
Pf/PC, Pfl/‘fa’sz/Pf’Pfa/Pf’ Pfa/Pc, Pfu/Pf, Pf“/Pct

are defined as relative prices of food crops versus cash crops, sorghum

and millet versus maize, wheat versus food, maize versus food, maize versus
cash, rice versus food and rice versus cotton. Based on Tanzanian experience,
particular relative prices were included in specific equations whencver there
was ground to suggest a possibility of resource shift frcm one activity to
another. Moreover., ferti_izer does not appear in equation (4) since the
variable was not an imnorcant input for sorghum and millet at least for

the time under review. This has been observed in most African countries (see

Christensen, C. et al., 1930, p. 102).

I11. Discussion and Interpretation of the Results

1, T a D Ll3m Daeany e
a) dwnaiusis o7 the Rosulzs

gl VY

For each of the equations (3) to (7), eight different regressions were

performed. We present below only a sample of results:



(1) ALl Grain Produciion:

] |
vt = 0.273 - 0.584 TE/p, + 0.812 1 - 0.175 kf - 0.675 L
(1.141) (~0.618) (3.635)  (-0.162)  (-1.305)
£
+0.658 F© - 0.804 W . . . .. (8)

(1.433) (-0.233)

R%=.946, D/W = 3.089
tigures in parenthesis are the t-ratios. Land and fertilizer are the only
significant variables. They are also the only variables with the expected
signs. lMany attempts to improve these results did not prove successful.
However, as a result of high correlation between capital, labor and ferti-
lizer a decision to exnlude fertilizer and labor was made and the results

are presented below as follows:

vi = ~0.161 - 0.102 PE/p. +0.670 5 + 0.961 KX - 0.416 W . . . . (9)
(-0.340) (-0.110) (3.512) (6.790)  (=0.117)

R2 = 0.925, D/W = 2.893

As expected there is a negligible decline in RZ. However, capital now re-

verses sign and becomes significant at 99 percent confidence level.

(i) Procduciion of Sorghwn and Millet:

¥'l= 0.140 + 0.556 K© + 0.906 T/ -+ 0.374 W - 0.391 L
(1.375) (2.749)  (0.822 (2.453)  (-1.838)
fl
- 0.344 T (10)
(-1.320)

R%= .774, D/W = 3.016

In this equation capital, weather and labor are all significant at 95 per-
cent confidence level. However, labor tal :s an unexpected sign. A number

of attempts to improve the results did not succeed. However, the following
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interesting observations appear when the variables in equation (10) are

th

divided by T ! and prices lagged by one period:

- f -
yFi/oft - cols62 + 0.271 K/TEl 4 0,767 (Pfl/pfa)t_1+ 0.174 "/7f?
(-1.080) (0.589) (1.752) (1.729)
- 0330 i/ttt L L LA
-1.293)

ed
-

R* = .589, D/W = 1.695

Only relative prices and weather are significant at 90 percent confidence

level. Capital is not significant evanin the absence of labor.

(.,‘..' ') M o+ Svia st ads Ay e
L1 wWNneas IYOSQUCTLON:

Total wheat production reacted better with lagged prices as follows:

vi22 ~0.859 - 0.110 kK© + 0.326 W + 0.116 TE 2+ 0.438 F© + 0.231 (sz/Pf)
(-2.180) (-2.240)  (1.677)  (4.521) (2.266)  (2.618) t-1
(12)

R® = .797, D/W = 2.384

All the variables are significant at 90 percent coniidence level or higher.
However, capital takes an unexpected sign. The inclusion of labor does not
improve our results, although labor does well in the yield regression parti-

cularly when capital and fertilizer are excluded and prices lagged.

¢ 2/sz: -0.2%8 + 0.663 W + 0.309 Lf/T::+ 0.227 PfZ/Pf)t
-1
(-1.513) (1.855)  (4.384) (1.274)
(13)
R2= .805, D/W = 2.192

Prices are no longer significant.



(Tv) HMzize Produciion:
Maize reacted very peculiar compared to other food grains. All but one

of the eight attempts did not produce any encouraging results. Ve present

below the best results:

Pr Pf

3 /Pf + 0.886 3/Pc - 0.364 W + 0.241 Kf/Tf3
(-2.170) (2.206) (3.756) (-1.158) (5.357)
(14)

vi3/153 = 0,156 + 0.593
R®*= .911, D/W = 2.365
With an exception of weather, all the other variables a.e significant.

(v) Rice Produciion:

Regressing total rice production gives the following results:

-

- D
Y™ = 0.584 + 0.183 ', [P, + 0.915 “Fy/Pcp + 0.645 W + 0.880 e
(2.930) (2.064) (2.392) (0.376)  (7.615)
£ £ £
+0.259 F° - 0.139 L~ + 0.474 K C e e .. (15)

(1.525) (-2.843) (1.013)

R%=.980, D/W = 2.636

With an exception of capital and weather, the rest of the variables are
significant at 90 percent confidence level or more. Furthermore, all the
variables except labor have expected signs. The exclusion of labor and

fertilizer presented the following results:

vf %= 0.205 + 0,230 PE, /P +0.359 TE,/p., - 0.154 W + 0.764 T'°
(0.679) (0.236) (0.932) (-0.065)  (5.164)
o of
+ 0.255 K C e (18)
(2.558)
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Here capital and prices have reversed their degree of explanatory power.
Capital becoming significant and prices insignificant. As in equation
(15), weather is still insignificant but its sign has changed against our
expectaticns. All other attempts did not improve results; although the
exclusion of labor and ferctilizer produced peculiar observations on vields,

wnen prices are lagged.

i P:
vir/ Tt = 0.131 - 0.138 CTo/Pe) - 0.403 (FE e [Peg) - 0.197 W

(5.977) (~0.020) (-0.194) (-1.481)
kf s
+ 0.418 /1" N eNA)
(4.064)
R® = 0.816, D/W = 2.284

All variables but capital have taken on unexpected signs. Moreover, both

weather and capital are significant at 90 percent confidence level or more.

. . ) , . - . . -
A4m AL - s T - P PP N3y Pa s 7L
D) 2 ATTEICDT AT LZ20NITMLE INTErTreTIiion o7 tne Resulits

Capital reacts positively to total production of sorghum and millet,
but does not have any significant effect on yvield of these grains. This
may imply, that producers of sorghum and millet use their capital more for
extensive than intensive cultivation.

Capital reacts negatively to total production of wheat, but does not
have any significant effect on vield. Since state farms .ontribute a signi~
ficant amount of total production, this observation mav implv one or both
of the following: cthat there is already enough capital in the state farms
or that the available capital is not used productively. Msambichaka (1981)
noted that wheat state farms in Tanzaria are not efficient in their use
of capital.

Capital reacts positively to maize vield but does not have any signi-

ficant impact on total production of maize. This may imply that maize
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nroducers use their capital more for intensive than extensive cultivation.
Lastly, but not least, capital reacts positively to both total production
of rice and yield. Thus rice producers use their capital both for extensive

and intensive cultivation.

(1) Lador:

Labor reacts negatively to total production of sorghum and millet, but
does not have any significant effeét on yields of these grains. This may
imply, that there is more labor force in areas under sorghum and millet pro-
duction than is required, suggesting that some kind of structural (hidden)
underemployment may be in existence. Navarrete, and Navarrete (1977) sug-
gested this as the type of underemployment that is typical of backward
econcmies. They indicated that this "becomes more acute with the intro-
duction of new techniques in primary production, when the other sectors
¢f the economy fail to step and expansion is uneven'" (pp. 342-343). 1In the
case of Tanzania, the coexistence of a slow expansion of the modern
sector and the us: of traditional equipments in agriculture could lead to
this type of underemployment even in the presence of an increase in agri-
cultural labor force. This is because the use of traditional equipments
has an eventual limit to agricultural expansion. In the case of wheat
yields, labor reacts positively, but does not have any significant impact
on total wheat production. We do not seem to have a sound explanation for
these results. Moreover, i%s impact on either total or maize yields was
not significant. This implies that total maize production is at its maximum
and does not increase or its increase, if at all, is nezligible. Theoreti-
cally this means that marginal product is either/close to zero. This
may be a result of underutilization of existing rural labor force and/or
the use of traditional tools of production. The result is a serious loss

of human resources. As regards rice, labor had a significant reaction to



total production but not to yields. However, its impact to total production
was negative. The economic interpretation of this has already been dis-

cussed in the case of sorghum and millet.

(i17) Feriilizer:

Fertilizer was excluded in the sorghum and millet equations for reasoﬁs al-
ready specified. It had however a positive impact on total wheat production but
not on yields. Ideally the appllcaﬁion of fertilizer is meant to improve yields.
The results are, therefore, surprising. A look at Tanzanian statistics indicate
that state farms apply more fertilizer to their farms than small-holders.
However, data on yields indicate that the latter has higher vields than the
former at least for the pe}iod 1975-1978 (see Msambichaka 1981, Appendices
4 and 5). This may imply a misuse of fertilizer on the part of state farms,
although some other factors may be responsible for this low yield. We are,
therefore, inclined to suggest that a significant positive relationship be-
tween fertilizer and total wheat production in our findings is a mere coinci-
dence.

In the case of maize, fertilizer did not have any significant impact
on either total production or yields. This may be due to the fact that small-
holders use a negligible amount of fertilizer, particularly in food production.
Small-holders contribute approximately 99 percent of all maize produced in
Tanzania. The influence of fertilizer which is mainly applied in state farms,
is thus greatly reduced in the total production. Lastly, the impact of
fertilizer on rice was significanc on total production but not on yields.
State farms use more fertilizer than small-holders. At the same time,
available data indicate that state farms have higher vields than small-holders
(see Msambichaka 1981, Appendices 4 and 5). Since state farms contribute
only about 8 percent of total rice production, the effect of fertilizer on

vields is reduced. As we have indicated, small-holders use a negligible
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amount of fertilizer. The significant effect that fertilizer has on total
rice production does not seem to have a clear cut explanation: particularly
in this case where small-holders contribute about 92 percent of total pro-

duction.

(iv) Weather:

The amount of moisture plays an important role in both total production
and yields of sorghum and millet. lIrrigation programmes in drought resistant
producing areas could be one way to either stabilize or increase production
of these crops. Similarly, the amount of moisture leads to an increase of
both total production and yields of wheat. The implication here is the
same as in sorghum and millet. However, neither total production nor yields
of maize seem to be significantly influenced by the amount of moisture.

This may suggest that maize producing areas receive enough rainfall. If
this observation is true and given the limited resources, Tanzania is better
off concentrating her irrigation programmes on wheat and drought resistant
crops.

In the case of rice, we observed no significant impact on total pro-
duction, although a negative impact was indicated on vields. Among the
plausible explanations are that: (a) in the hichlaad areas excessive rains
may accelerate the process of washing away the soils, (b) in the lower
areas excessive rains may cause water logging of the soils. Both effects
cause a decline in rice yields. Precautionary measures could include de-
veloping better drainage facilities for lowland areas and the use of con-

tours, farm yard manure and avoiding deforestation in highland areas.

(v) Land:
Land did not show any significant impact on total production of sorghum

and millet. The finding agrees with data on harvested land. A quick look
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at the available data indicate that hervested land did not significantly in-
crease, if at all, before 1975. This agrees with our earlier observation on
labor in drought resistant producing areas that the use of traditiovnal tools
by small-holders does not significantly affect both land expansion and yields.
Furthermore, repetitive cultivation of a given piece of land for a long
period causes a decline on yields. Both of these factors may lead to ob-
served fluctuations of total production (see Appendix 1, Table 2).

. As regards total wheat production, the impact of land is significant.
The contribution of the ongoing Hanang Wheat Complex can therefore be awaited
with optimism. Assuming that wheat is not a high cost crop compared to other
grainsl/ an encouragement to small-holders to produce more could help to
solve the problem of wheat shortage. This is particularly true since small-
holders have been observed to have higher wheat yields than state farms.
Land does appear to have a significant impact on total rice production.
If in Tanzania rice is a low cost grain, as Gerrard and Terry claim, then
it makes sense to encourage both state and small-holders to increase their
farm size. State farms could then be given priority in this particular case,
since the available data indicates that they have higher yields than small-

holders.

(vi) Prices:

Prices of drought resistant crops have a significant impact on yields
but not total production. However, the impact is a delaved one, that is,
yields react to price changes with a one period lag. This may imply that
producers of sorghum and millet tend to work more intensively rather than
extensively as a result of price changes. Furthermore, drought resistant
crops and maize compete for resources as a result of price changes. Pricing

policy of the two crops will thus depend on government's priority as to

™~

cnsania, wheat,

wn oL
ation to world prices.
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which of the two, emphasis is to be placed on. Available da=a show that
pricing policy has generally favored drought resistant crops rather than
maize (see Appendix 1, Table 4).

On the other hand, total wheat production reacted to price changes
whereas yields did not. Moreover, the reaction was not instant but a ce—
layed one. Results also showed that wheat and other food grains compete for
resources gs a result of price changes. Gerrard and Roe (1981, p. 32) found
that wheat competes for resources with maize.

Total maize production did not react to price changes. However, maize
yields reacted to price changes and instantly. Furthermore, other food
grains and cash crops compete for resources with maize as a result of price
changes. Lastly, rice price changes affected total production but not
yields. The reaction was instant. In addition, rice competes for resources

with other food grains and cotton as a result of price changes.
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The empirical analysis covers the period 1965-1978. This is because
data for tobacco prices were not available for years before 1965. A more

rigorous assessment of

the data is needed as regards to production and =he
use of input. This is especially needed to allow for changes in any dymamic
economy. Furthermore, a study of this nature requires accommodation of such
important factors as inflation and devaluation. Our study falls short of
this. Furthermore, all measurements and units of particular variables had
to be converted into a single denominator. In addition the inability to
obtain all the necessary data for the required years, forced us to use

some mathematical formulations, to estimate the missing figures. Both of

these might have led to some degree of inaccuracy.
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Conclusion

1. Production of sorghum, millet, maize and rice react positively to

capital. Wheat production appears to react negatively. 1In general
there is a tendency of shifting resources from one food grain to

the other and from food grains to cash crops. Although this ob-
servation in general agrees with Gerrard and Roe (1981), our availa-
ble data do not seem to agree with their contention that there is

a change in the terms of trade in favor of food grains, resulting into
a decline of expert crop production (see Appendix 1, Table 4, Columns
1, 5, 6).

Generally, the production of wheat ~nd rice react positively to
labor. Sorghum and millet react negatively. Maize does not seem

to react to labor.

Production of rice appears to be positively related to the applica-
tion of fertilizer. Maize production does not seem to react to the
application of fertilizer.

Sorghum, millet and wheat have a positive relationship to moisture.
Production of maize does not seem to react to changes in the amount
of soil moisture. Rice reacts negatively to inereases of soil
moisture.

In general, wheat and rice react favorably to increase in land.
Sorghum, millet and maize did not appear to react to land expansion.
Generally, food crops react to price changes. The degree of reaction
varies from one crop to another. Maize and rice react instantly
whereas sorghum, millet and wh:2at react with a delay (lag). This

is consistent with Gerrard and Roe findings.



Thus, different grain reactions to various variables can be summarized

as follows:

-17-

Variable Sorghum and Millet Wheat Maize Rice

Capital Positive Negative Positive Positive
Labor Negative Positive None Positive
Fercilizer - Peculiar None Positive
Weather Positive Positive None Negative
Land None Positive None Positive
Prices Positive Positive Positive Positive
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Appendix 1: Production, Choice Variables, Weather and Prices

Table 1. Harvested Area in 1000 Hectares

Total Grain Sorghum
Area and Millet Wheat Maize Rice
Tf Tfl Tf 2 Tf 3 Tf 4
1961 1112 380 8 642 82
1962 1146 340 18 705 83
1963 1648 340 22 1171 115
1964 1324 390 25 833 76
1965 1342 439 23 829 51
1966 1963 402 34 1400 127
1967 1576 309 31 1132 104
1968 1426 250 34 1014 128
1969 1411 237 31 1014 129
1970 1430 215 49 1015 151
1971 1434 215 51 1015 153
1972 1785 260 70 1300 155
1973 1186 497 55 503 131
1974 832 235 27 471 99
1975 1836 550 56 1100 130
1976 2025 535 50 1300 140
1977 2055 550 45 1300 160
1973 2120 570 40 1300 210
879 2087 570 50 1300 167
Source: Cormuted “rom:  Msambichaka, L.4., Food Grain Snerifalls in
Tarsanic 123I1-1031: A Retrosreeiive Assessmens, Zoonomic Researeh
Jureau seminar rarer, 1281 (wnruslished), o. 35.
FAO: Prozuction Yearbooks 1872-187%, Rome 1873-1380.
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Table 2. Production in 1000 Tons
Total Grain Sorghum
Output and Millet Wheat Maize Rice
vT v v yFs yFe

1961 868 325 6 448 94
1962 936 310 18 466 104
1963 1251 328 25 723 183
1964 976 246 27 577 120
1965 876 266 23 503 84
1966 1617 296 39 1127 140
1967 986 292 31 549 114
1968 1150 340 44 664 136
1969 944 236 39 525 144
1970 1234 368 61 637 182
1971 1022 245 62 530 185
1972 1241 367 98 984 185
1973 1325 161 80 800 150
1974 1371 314 68 758 163
1975 2236 172 46 941 186
1976 2075 490 58 897 172
1977 2650 366 62 968 194
1978 2770 748 55 1041 260
1979 3373 1151 65 900 200
Source: Computed from: Msambichaka, L.A., Food Grain Shortjalls in

Tarnsania 1361-1381: A Reitrospective dssessment, p. 13 and 36

FLQ: FProduciion Yearbooks 1972-1373, Rome 1973-1380.

Mintsiry o Agrioulture: Zali ya wtelelezali wztpango wa Tatu wa

otz mizane katilz S€ii ya mazsao ya chaxula 1976/77-1980/81



Table 3. Choice Variables and Weath

er

Labor (L)! # Capital (K)? Fertilizer (F)? Weather (¥)*
in 1000 in mil. Tsh. in metric tons Total rainfall
in mm,
~961 4254 - 2723 18372

1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979

2380
3100
3900
7000
8800
8700
9000
11000
15000
17400
16028
19937
31144
29670
31747
37424
44082

I~

S~ W N
2]
(No]

13530
17243
13163
13443
12444
15356
16160
11968
14495
12312
15815
12407
11717
11463
12445
14952
* 16376

Source:
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— - Fag T, - o
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2 Reqe W T ey vA e a2 e e g sy e ~ga oI Nvan T? .
ZarA 07 Lsanoanta L2ONOMLE2 O UNerationsg Serd: -, wAY €8 oacauwn,
. .
Jgune 10350
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Table 4. Relative Prices

Food/ Sorghum-Millet/ Wheat/ Maize/ Maize/ Rice/ Rice/
Cash Maize Food Food Cash Food Cotton

pf/pc pfi/pfs pfapf pfapf pfajpe pfupf pfupet

1961 - .97 1.33 .97 - 1.33 .40
1962  —- 1.13 1.24 .90 - 1.29 42
1963 -- 1.23 1.41 .89 - 1.14 .38
1964 - 1.36 1.68 .90 - .97 .27
1965 .26 1.58 1.68 .67 .21 .97 .31
1966 .32 1.53 .96 .26 .25 47 .27
1967 .25 1.48 1.77 .70 .21 .94 .29
1968 .24 1.39 1.71 .68 .20 .97 .29
1969 .21 1.36 1.69 .60 .16 1.83 47
1970 .42 1.69 1.06 .33 .21 1.22 .72
1971 .26 1.70 1.60 .51 .18 1.72 .66
1972 .24 1.15 1.84 .26 .20 1.93 .64
1973 .20 1.67 2.59 .79 .20 1.97 .66
1974 .28 1.10 1.79 .86 .31 1.63 .60
1975 .20 1.07 2.13 2.50 .31 2.27 .67
1976 .39 1.16 1.24 1.05 .32 1.15 .67
1977 .30 1.76 1.47 1.52 .30 1.50 .69
1978 .37 1.76 1.20 .89 .30 1.24 .67
1979 .30 1.50 1.22 1.12 .27 1.42 .70

Source: Bank of Tanzeniz: . . . op. eit., June 1980.

U.2.0.: Zeonemie Survey and Annuacl Plan, 1570-71, Dar es Sclaam, 1970.

" e b L - -1 . — . - - ~ 7

Markezing Develormens Ruraocur Frice Policy Recommencaiion for the year
1381-52, agricullural Fyioe Aeview, Dar es Salaam, Jeptember 1980.

Malima, H.odo: Eoonomise of Cotton Produsiion In Tanzania, Ieonomic Research
Burezu (ZRE), Farer 70-20.

1

, . o e . . . 4
Chama Cna Mapiniuzi: Seva ya Tatiz ya Tiga Mapato na 3ei, Dar es Salaam,
?

/
g
- o Taa - ;] 1Q748
no year glven Sus around 1978-80.



Appendix 2: Grain Production Per Active Labor Force in Tanzania
Agriculture (in tons)

Total Grain Maize Rice Wheat Sorghum % Millet
1961 .204 .105 .022 .001 .076
1962 .216 .108 . 024 . 004 .072
1963 . 284 .164 . 042 .006 .074
1964 .218 .129 .027 .006 .055
1965 .195 112 .019 .005 .039
1966 .354 . 247 .031 .009 .065
1967 .212 .118 .025 .007 .063
1968 . 243 .140 .029 .709 .072
1969 .195 .108 .030 .008 . 049
1970 . 248 .128 .037 .012 .074
1971 .202 .105 .037 .012 . 048
1972 . 241 .191 .036 .019 .071
1973 . 253 153 .029 .015 .031
1974 . 257 .142 .031 .013 .059
1975 L4112 .173 .034 .008 .032
1976 .376 .162 . 031 .010 .089
1977 472 172 .035 .011 . 065
1978 .485 .182 .045 .010 131
1979 .580 .155 .034 .011 .198

Source: Corputed from: FAO: Production Yearbooks 1972-1979, Rome 1973-80.
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Appendix 3: Trend of Grain Yields in Tanzania (Tons/Ha)
Total Grain Maize Rice Wheat Sorghum & Millet
1961 0.738 0.70 1.15 0.75 0.86
1962 0.82 0.66 1.25 1.00 0.91
1963 0.76 0.62 1.59 1.14 0.96
1964 0.74 0.69 1.58 1.08 0.63
1965 0.65 0.61 1.65 1.00 0.61
1966 0.82 0.81 1.10 1.15 0.74
1957 0.63 0.49 1.10 1.00 0.94
1968 0.81 0.66 1.06 1.29 1.36
1969 0.67 0.52 1.12 1.26 1.00
1970 0.86 0.63 1.21 1.24 1.71
1971 0.71 0.52 1.21 1.22 1.14
1972 0.70 0.76 1.19 1.40 1.41
1973 1.12 1.59 1.15 1.45 0.32
1974 1.65 1.61 1.65 2.52 1.34
1975 1.22 0.86 1.43 0.82 0.31
1976 1.03 0.69 1.23 1.16 0.77
1977 1.29 0.75 1.21 1.38 0.47
1978 1.31 0.80 1.24 1.38 1.31
1979 1.62 0.69 1.11 1.30 2.02
Source: Computed from: FAO: Production Yearbooks 1972-1979, Rome 1973-

1880.



