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EXECUTIVE SUMMARY

The structure of the Bangladesh economy is changing, with the share

of agricultural GOP declining and that of industry and services

increasing. Yet agricultural growth is still sluggtsh, e~en in

comparison with other tow income countries in Asia.

The dls.trlbu.1iDll of income is showing. a deteriorating t.ren~ in

rural areas. At the same time the nutritional standards, even if quite

low, are improving. Also imprOVing Is the value of r:ura) wages in terms'

of rice.

Foodgralns production has been ch~racterize~ by higher growth In

the 80's than in the 70'. This higher growth has also been accompanied

by higher stability. Growth of production has been achieved through the

use of high yielding varieties, expansion of irrigated land, fertilizer

use and infrastructure improvement. Most of the expansion of modern

technologies has taken place in the winter crops, namely boro rice and

wheat. lhere is still room for improvement in aman and aus rice. lhe

process of productivity growth has not created a growing disparity of

rice yields among regions, indicating that the diffusion of modern

technologies has not been uneven.

Foodgrains imports have shown a slight tendency to disentangle from

food aid, as the capacity of Bangladesh to service its imports has

improved.

Prices of foodgrains have shown an increas~d stability in the 80's

as a result of changed pattern of seasonality and ~etter management of

stock policy than in the 70's.

lhe projection of foodgrain gaps between nutritional standards and

domestic production in year 2000, indicate a maximum sap. o(;3..3..miJliQ,[l
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metrl c tons (nvnt). Mos t of the gap, 2.2 mmt, 1s due to whea t (see

Table$ 40. and 41). The "medium" projection lndicates a negligible

surplus of foodgrains of 0.199 mmt, with an associated rice surplus of

1.9 IlIllt.

The projection of excess demand in year 2000 ls 2.9 mmt (see Table

48). The middle projection ls 1.3 nvnt. If the processes of urban and

income growth are ta~en into !Iccovnt., t·lle ..projections of fo09grain

deficlt are altered considerably. The maximum deficit for year 2000

becomes 1.2 mmt, and the middle case exhibits a surplus of 0.236 mmt

(see Table 49). This discrepancy with the aggregate projections without

taking lnto account urban growth is due mainly to the fact that. urban

growth is accompanied by' a ~han9.in.9 ,diet. patt,ern characterized by

. relatively less erophasis o,n foodgrain. If the foodgraln demand

disaggregation is carried further to incorporate both rural and urban

areas and both rice and wheat, the resulting situation for year 2000

appears as basically characterized by overall self-sufficiency in

foodgrains (see Tables 56 and 57). The overall self-sufficiency hides

the as]mrnetrl betwe~n lar9~ rice surpluses and wheat deficit.

It has also been found that taking into account age disaggregation

would not alter the above projections for year 2000 considerably.
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I. National ACcounts

From a comparison .lth other lo~ ir.come Asian countries it appears

that Bangladesh has had the lowest growth rate of agricultural GOP (se~

Table 1). Because of the large share of agriculture in GOP. that'also

implies a lower growth of GOP. Other low income countries such as India

and Indonesia have experienced higher growth of both GOP per capita and

agricultural GOP. so that they have ended their heavy reliance on food

imports. From a casual inspection of Table 1 it appears that

agri cu ltura1 growth has a pos iti ve effect on economi c growth. Th is 1as t

points has been confirmed with a cross country study by Hwa 1983.

The share of agriculture in total GOP is declining steadily in the

period 1972/73 to 1988/89, from 60 per cent to 43 percent (see Tables 2

and 3). Industry share increases from 10 percent to 17 percent and

services share increases from 30 percent to 40 percent.

The growth rate of agricultural GOP is .2..5. ~ercen.t, which is

slightly higher than the growth rate of population for the same period

(which is eQ.ual to 2.4 percent). Wlthin agriculture, livestock. is the

ooll dy'n~mic factor, 9rowi~g at 4.6 percent. Industry and services grow

at 6.5 percent and 6.1 percent respectively. Total GOP growth is 4.3

.p~rcent (see Table 4).

I. Income pistribution and Poverty Indicators

The overall income distribution of income as measured by the Gini

coefficients does not show any sizable movement (see Table 5). In the

r:'ural. areas it seems there j.s:t de..leriQration of income distribution.

This remark is supported by the analysis of Kuzne1 r~tios of the top

five percent incomes to the bottom 40 percent. These ratios show that

..
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PER SHARES GOP GOP
CAPITA IN GOP 1980·88 GROWTH
GNP IN IN 1988 "RATES
1988
US S ,; ,; r.

Agrl- Industry Services Growth Agrl- Industry Services
culture culture

ow. Income
angladesh 170 46 14 ~O 3.7 2.1 4.9 5.2
ndla 340 32 30 38 5.2 2.3 7.6 6.1
hlna 330 32 46 21 10.3 12.4 11.0 11.3
rl Lanka 420 26 27 47 4.3 2.7 4.4 5.3

aid stan 350 26 24 49 6.S 4.3 7.2 7.4

ower-
Idd1e
ncome

ndonesla 440 24 36 40 5.1 3.1 5.1 6.4

hl1 lpplnes 630 23 34 44 0.1 1.8 ·1.8 0.7

hathnd 1000 17 35 48 6.0 3.7 6.6 6.8

ordan 1500 10 25 65 4.2 6.0 3.6 4.4

yrla 1680 38 16 46 0.5 0.5 1.4 0.2

pper-
lddle
ncome

area, Rep. 3600 11 43 46 9.9 3.7 12.6 8.9

lngapore 9070 0 38 61 5.7 -5.1 4.5 6.6

JRCES: World Development ~eport, 1990.
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TAUE 2: e-oss DOESTIC PltODUCT M IANClADESM IIf SECTOIt AT. CClUTAIfT PIllcn M 1972-73.

fur ACl IOJlTURE IIlOUSTU selVICES CDP POP\IUTI011 CDP PU CAP D£'LATCII

Toul CI"CCl" FIshery llvntoclt CZP

000' n 000' n 000' n 000' n 000' Tit 000' n 000' Tk .llllon TIt/e80

1972173 2610 1976 2117 223 455 1324 43119 74.3 59.1 100

1973/74 2M2 2235 2M 227 521 15~5 49211 76.4 64.5 142

1974/75 21153 2221 289 230 740 1497 5090 TS 65.3 246

1975/76 3186 2547 2M 232 775 11108 5769 7'1.9 72.2 1lIS

1976/77 3090 21,45 2M 2211 1133 1942 5&55 111.3 72.1 1TS

1977/TS 3357 2600 291 316 850 2127 6334 113.7 ~.7 231

19T5/N 33011 2615 210 330 1045 2269 6622 115.6 77.4 260

1979/110 3313 2607 209 339 991, 21,02 6109 117.7 76.5 295

1980/111 3490 2763 210 31,7 1069 260S 7164 119.6 110.0 325

1981/112 3522 2744 222 368 1102 2598 7222 92.1 TS.4 367

1982/113 3685 2117'1 237 376 1109 2689 74M 94.4 7'1.3 385

1983/114 3744 2912 239 383 1201 2855 7!00 96.11 110.6 448

19114/85 3m 2946 244 392 1275 3036 llO9O 99.2 111.6 51'

19115186 4008 3154 246 402 1304 3181 11493 101.7 113.5 547

1986/117 4002 3136 249 412 1398 3415 M15 104.1 114.7 613

1987/88 3966 3080 253 422 1488 3547 9001 106.6 114.4 655

1988/89 3977 3080 254 433 1565 3670 9212 109.1 114.4 706

SClJIlCES: Sutlltlell Yearbook, various Issues, 88S.

NOTES: 1. Crowth rIte of population II bend on censU! f1gurM for 1974 end 19111.
2. Im.stry IncludeS IIlIInJfecturfng, construction, gas end energy, IlIlnlng and quarrying

BeST AVAILABLE COpy
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TABLE 3: SECTORAL SHARE OF GOP (In percent terms)

YEAR AGRICULTURE CROPS INDUSTRY SERVICES
"

1972/73 59.5 45.0 10.4 30.2
1973/74 58.S 45.4 10.6 30.9
1974/75 56.1 43.6 14.5 29.4
1975/76 55.2 44.1 13.4 31.3
1976/77 52.7 41.7 14.2 33.1
1977/78 53.0 41.0 13.4 33.6
1978/79 50.0 39.S 15.8 34.3
1979/80 49.4 38.9 14.8 35.8

1980/81 48.7 38.6 14.9 36.4

1981/82 48.8 38.0 15.3 36.0
J982/83 49.2 38.5 14.8 35.9
1983/84 48.0 37.3 15.4 36.6

1984/85 46.7 36.4 ' 15.8 37.5

1985/86 47.2 37.1 15.4 37.5

1986/87 45.4 35.6 15.9 38.7

1987/88 44.1 34.2 16.5 39.4

1988/89 43.2 33.4 17 .0 39.8

HOTES: Calculations based on figures of Table 2.

.'
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TABLE 4: SECTORAL GROWTH OVER .1972-73 TO 1988/89

SECTOR GROWTH
~

AGRICULTURE 2.53
CROPS 2.55

FJ.SHERY -1.10

LlVESTOCKS 4.76
INDUSTRY 6.74

SERVIC,ES 6.30

GOP 4.41

POPULATION 2.43

NOTES: Calculations based on figures from Table 2.
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TABLE 5: INCOME DISTRIBUTION AND POVERTY INDICATORS, 1973/74 TO 1985/86

1973/74 1981/82 1983/84 1985/86

Income Distribution

: %of income accruing to:
! Bottom 40~ Rural 19.1 18.8 19.2 19.9

Urban 17 .8 16.1 18.9 19.2

Lower Middle 40% Rural 38.4 38.8 38 36.2
Urban 38 36 37.9 37.9

Upper middle 15~ Rural 26.5 25.6 24.6 23.7'
Urban 26.6 27 27.8 26.1

! Top 5~ . Rural 16 16.8 18.1 21.4
Urban 18.6 20.9 16.9 18

: Gini Coefficient Rural 0.35 0.36 0.35 0.36
Urban 0.38 0.41 0.37 0.37

Kuznet Ratio Rural 83 89 94 107
Urban 104 130 90 94

Poverty Incidence

ayf Pogvla\iOn witha y c or e per person

. below 2122 calorie Rural 83 74 57 51
Urban 81 66 66 56

below 1805 calorie Rural 44 52 38 . 22
Urban 29 31 35 19

iOURCES: Based on Household Expenditure Surveys, BBS.

10TES: Kuznet ratios are defined as the ratios of the perc~ntage of income
Qccruing to the top 5 percent and the percentage of income accruing to the
~ttom 40 percent.
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the distribution of incomes in rural areas is becoming more sk~wp.d,

especiallY· because the top incomes are gaining against the middle

incomes and the middle upper incomes.

Also interesting is that for ]983/84 and 1985/86 the Household

Expenditures Surveys show the rallos of the top five percent to the

bottom 40% to be lower for urban areas than for rural areas. This last

remark would contribute an additional explanation to the migration flow

from rural to urban areas, Not only urban areas offer an higher

expected income to perspective migrants from rural areas, but also the

status of each income holder vis a vis the rest of society, is not going

to deteriorate as much as in the rural areas.

The percentages of people with daily calorie intake per person

below the standards of ZlZZ calorie and 1805 calorie are declining,

pointing to an improved nutritional situation for the overall

population. This remark is also supported by an analysis of the rural

wages In terms of rice prices, which has been increasing during the past

decade (see later section on prices and wages).

III. Haior Crops Production Trends

Cereals. Rice production is grow·i~3 at Z.s perc.ent over the period. . .
1974/75 to 1986/87, at a rate higher than the population growth rate

estfmated~t 2.~Z% ~ccording to the latest Census figures. Yield rales

are also increasing, mainly due to increasing yields of aman, boro, and

wheat (~ee Tables 6 and 7).
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TABLE 6: TREND Of MAJOR CROPS DURING 1969/70 TO 1986/87

Acreage T-stat. Production T-stat. Yield T-stat.
Growth Growth (%) Growth
(%) (~) "

Total Rice 0.5 4.33 2.3 8.64 1.8 9.41
Aman 0.4 2.97 2.1 7.02 1.7 7.09
Aus -0.5 -2.44 C.9 2.09 1.4 5.24
Boro 3.5 8.69 4.7 1.19 1.2 3.43

Wheat 13.2 11. 24 2n.8 12.43 6.8 7.57

Pulses 4.6 3.58 3.B 2.69 -0.7 -3.40
Oflseeds 3.5 3.79 3.2 3.01 -0.4 -1. 01
Condiments -0.4 -2.81 -1.1 -3.61 -0.7 -2.42
Tea 0.2 1.68 3.9 3.97 3.7 3.66
Sugarcane 0.1 2.38 0.5 1.18 -0.2 -1.66
Tobacco 0.9 1.87 1.3 2.11 0.4 1..81

Jute -0.7 -0.81 0.7 0.66 1.4 4.59

Cotton 3.9 2.18 11.5 3.61 7.3 4.89

Potatoes 0.9 3.40 1.0 3.10 0.2 1.19

Chillies -1.0 -3.70 -1.8 -4.67 -0.8 -3.03

NOTE: Productfon, Acreage and Yield figures come from the Statistical
Yearbook, BBS.
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Yearbook, BBS.
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TABLE 7: Trend of Major Crops During 1974/75 tel 1986/87

Acreage T-stat. Produc- T-s'tat. Yield T-stat.
Growth tion Growth

(,;) Growth (r.) (%)

Total Rice 0.5 4.33 2.5 8.97 1.9 7.74
Aman 0.5 3.31 2.0 6.19 1.5 5.17
Aus -1.0 -4.95 -0.2 -0.38 0.9 2.69
Boro 4.2 5.94 6.8 7.07 2.5 6.03

Whea~ 15.4 7.67 20.3 7.18 4.2 3.27
Pulses. 8.7 4.49 8.7 4.17 -0.0 -0.08
011seeds 6.3 4.29 6.. .7 5.20 0.4 1.44
Condiments -0.7 -4.32 -0.3 -0.60 0.4 1.07
Tea 0.5 5.34 2.2 4.49 1.7 3.25
Sugarcane 1.3 4.03 0.8 2.58 -0.5 -3.50
Tobacco -0.3 -0.40 -0.1 -0.09 0.2 0.55

Jute 2.4 2.01 4.3 3.43 1.8 4.10

Cottoll 10.9 4.72 23.2 4.79 11.1 4.36

Potatoes 0.4 1.31 1.1 2.58. 0.6 4.35

Chillies -1.4 -4.83 -1.2 -2.79 0.2 0.46

fruits 1.6 5.91 1.0 4.96 -0.6 -J. 78

Vegetables 2.1 10.18 2.6 6.28 0.4 1.38

NOTE: PrDductlon, Acreage and Yield figures come from the Statistical
Yearbook, BBS.
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Note that yield rates of dry season crops (boro and wheat) are much

higher than for aman and aus. In the most recent years though, the

potential for aman and aus rice yields is expanding whereas for boro and

wheat seems to have reached a ceil Ing (see Table 8). The scope for

expansion of area devoted to wheat also seems to be exhausted.

Non food CrODS. In order to assess the role of non food crops as

competing with food crops in terms of acreage, jute, cotton, tea and

tobacco are considered. Cotton has shown a tremendous increase in both

production and yield rates (related to the growth of the texti le

industry). Tobacco has been stagnant, whereas tea has shown a

satisfactory growth rate in production and yield.

Mill have shown a remarkable growth in production, achieved

mainly through acrp.age growth. This movement is quite welcome, given

the important contribution of pulses to calorie intakes. One would

expect that this movement be also accompanied by a more active research

policy, directed to yield improvement.

potatoes (including sweet potatoes) and fruits have shown a weak

growth of production. Vegetables growth of production has been

sustained at 2.6 percent mainly due to acreage growth. A natural

hypothesis is that such a growth of vegetable production is related to

urban growth. It is mainly in cities that a more diversified diet,

including vegetables, occurs.
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Year Tatal
Rice Aman Aus Bora Wheal

ml/acre mt/acre mt/acre ml/acre mt/acre

1969/70 0.464 0.468 0.35 0.872 0.348
1970/71 0.448 0.417 0.363 0.904 0.354

1971/71 0.425 0.426 0.316 0.795 0.36
1911/72 0.417 0.396 0.314 0.85 0.303

1972/73 0.48 0.474 0.365 0.855 0.357

1973/74 0.459 0.445 0.363 0.784 0.37

1974/75 0.492 0.495 0.38Z 0.806 0.58
1975/76 0.474 0.481 0.379 0.781 0.646
1976/77 0.515 0.52 0.397 0.828 0.734
1978/79 0.506 0.518 0.411 0.7Z8 0.896

1979/80 0.499 0.495 0.374 0.855 0.756

1980/81 0.545 0.534 0.428 0.917 0.736

1981/82 0.489 0.485 0.421 0.979 . 0.721

1982/83 0.543 0.513 0.393 1.001 0.853

1983/84 0.557 0.535 0.415 0.967 \ 1\:- 0.932

1984/85 0.579 0.562 0.383 1. 005 ~ 1;' 0.876
\

1985/86 0.586 0.574 0.402 0.969 ; 0.781
\

1986/87 0.588 0.553 0.436 0.982! 0.755

SOURCES: Statistical yearbook, BBS
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IV. £2odgrains Growth and Stability

1. The Context of Production. Rice in Bangladesh is produced

seasona11y. Wi th in one year there are three ma in crops denoted aman

(October, November, December), boro (Harch, April, May, June) and aus

(July, August, and September). Traditionally, aman has represented the

biggesl crop. In the last few years, though, boro has been increasing

very rapidly from a 16 percent share of total foodgrains production in

1969/70 to an estimated 39 percent share in 1989/90( due to high

yielding varieties (HYV) and the diffusion of irrigated facilities. Aus

and aman shares have declined accordingly, with a higher decline for the

case of aus, whose cropping season is partly overlapping with the boro

season. Rice produclion is now more evenly distributed during the year,

impllin9 less need for storage than in the past, since arrivals in the

m~.rke.t .occur m~re smoothly.

Over the 21 year period, 1969/70 to 1989/90 total rice production is

growing at 2.43 percent (exponential growth rale), with the 80's showing

a higher growth rate than the 70's (see Tables 9 and 10). The aggregate

rice figures'hide the fact that most of the growth of rice production 1n

t,~1! ..80/s ,was due to th,e growth of boro production, which is the dry

season crop, constituted by HYV (see Table II).

Wheat has witnessed a remar~able growth over the two decades of t~e

70's and 80's. The 80/s have shown a downward trend in production,

1ndfcating.tbl! limitati.on t.o f.urt.he.t:. improvement 1n the expansion of

this crop. The Kakwani growth (see Appendix 1) rates point out an

increased stabil Hy characterizing the production growth of the 80/ s

with respect to the 70's. This is the case, even though the 80/s have
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TABLE 9: GROWTH RATES OF FOODGRAINS

1970/90 1970/80 1981/90

Method Used:
Semilooarithmic Time Trend

Aman 1. 51 2.23 -0.03

Boro 6.12 0.95 9.95
Aus 0.46 1;68 ·1.65

Wheat 16.36 23.36 ·1.5
Total Rice 2.43 1.87 2.45

Total Grains 2.83 2.33 2.21

Hethod Used: Averag1(~r
Growth Rates • R 0

Aman 1.15 1.03 0.4
Boro 8.42 4.36 12.95

Aus 0.14 0.14 .1. 75
Wheat 14.27 26.49 -1.37

Total Rice 2.49 1.01 3.21
Total Grains 2.67 1.55 2.86

Method Used: Kak~1~~Growth Rates • R 2
Aman 0.27 -0.02 -0.3
Boro 5.66 0.5 11.72
Aus -0.88 -1.2 -2.19

Wheat 8.22 19.49 ·J.83
Total Rice 1. 91 0.2 2.97

Total Grains 2.11 0.73 2.65
loss of the Total Growth

Rates due to Fluctuations
Aman 0.88 1.05 0.7
Boro 2.76 3.86 1.22

Aus 1.02 1.35 0.44
Wheat 6.05 7.01 2.47

Total Rice 0.57 0.81 0.25
Total Grains 0.56 0.82 0.21

NOTE: The method of computing Kakwani growth rates is
explained 1n the text.
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TABLE 10: GROWTH RATES EXCLUDING 1971/72 AND 1972/73,
~;,

70's and BO's 70's BO's

Hethod Used:
SemiloQarithmic Trend

Aman 1.25 2.07 -0.03
Boro 6.79 0.5 9.95

Aus -0.09 0.77 -1.65
Wheat 16.34 31.34 -1.5

Total Rice 2.33 1.47 2.45
Total Grains 2.74 2.09 2.21

Hethod Used: Average of
Growth Rates • R(O)

Aman 1.22 1.16 0.4
Boro 9,12 4.91 12.95

Aus -0.08 -0.35 -I. 75

Wheat IS.61 32.S7 -1.37

lotal Rice 2.66 1.03 3.21
Total Grains 2.86 1. 71 2.86

Method Used: Kakwani
Growth Rate • R(2)

Aman 0.35 0.09 -0.3
Boro 6.62 1. 21 11. 72
Aus -0.74 -0.98 -2.19

Wheat 9.52 26.51 -3.83
Total Rice l.23 0.47 2.97

Total Grains 2.45 1.15 2.65

Loss 1n Growth Rates
due to Fluctuations

Aman 0.87 1.07 0.7
Boro 2.5 3.7 1.22
Aus 0.66 0.63 0.44

Wheat 6.09 6.06 2.47
Total Rice 0.42 0.56 0.25

Tnhl r.,,:l4nc: 041 o !;/; 0 '1
01ES: lhe 70's are the period 1969/70 to 1979/80, excludtn9

1971/71 and 1972/73. The 80's are the period 1980/81 to 1989/90.

•
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TABLE 11: SHARE OF CROPS IN TOTAL PRODUCTION

Year Aman Bora Aus Wheat Total
Rice

1969/70 58.3 16.0 24.9 0.9 99.1

1970/71 53.4 19.8 25.8 1.0 99.0

1971/72 57.6 17.6 23.7 1.1 98.9

1972/73 55.8 20.7 2(,,7 0.9 99.1

1973/74 56.6 18.8 23.7 0.9 99.1

1974/75 53.5 20.0 25.5 1.0 99.0

1975/76 55.1 17 .9 25.3 1.7 98.3

1976/77 58.4 14.0 25.5 2.2 97.8

1977/78 56.6 17.1 23.7 2.6 97.4

1978/79 56.1 14.6 24.8 4.4 95.6

1979/80 54.7 18.2 21.0 6.1 93.9

1980/81 53.2 17.6 22.0 7.2 92.8

1981/82 49.4 21.6 22.4 6.5 93.5

1982/83 49.7 23.2 20.0 7.2 92.8

1983/84 50.5 21.3 20.5 7.7 92.3

1984/85 49.3 24.3 17.3 9.1 90.9

1985/86 53.1 22.8 17.6 6.5 93.5

1986/87 50.1 24.3 19.0 6.6 93.4

1~87/88 46.7 28.7 18.2 6.4 93.6

1988/89 41.4 35.2 17.2 6.2 93.8

1989/90 41.9 39.3 14.4 4.5 95.5

NOTES: Computations based on Table 20.
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witnessed two of the worst floocs of the century. One of the main

reason for thfs added stabflfty of yearly productfon fs the negative

correlation between aman and boro production, indicating some kind of

intrayear compensating mechanism (see Tables 12 and 13).

V. Irrigation. Fertilizers. Modern Varieties and Infrastructure

Irrigated area in Bangladesh has been growing at 4.4 percent over

the period 1972/73 to 1987/88 (see Table 14). The biggest share of

irrigated land 15 devoted to foodgra ins produc tf on and is around 90

percent of total irrigated area. There has been a bias toward

foodgrains against other crops, the share of irrigated land of which has

been declining from 13 percent in 1972/73 to 8 percent in 1987/88.

Within foodgrafns, boro has been attracting most of the irrigated

land, even though the growth of irrigated land devoted to Aman and Aus

has been higher.

Fertilizer distribution has been increasing Quite rapidly, at an

exponential growth rate of 10.8 percent.

HYY acreage, namely that part of total acreage devoted to high

yielding varieties, has been growing for total grains from 11 percent of

total area in 1972/73 to 37~~rcent in 1987/88. While basically most

of bora and wheat are of HYV type, there is still a broad scope for

expansion of high yielding varieties for aus and aman (see Table 15).

Infrastructure measured by leng~t)of roads has been growing at 7.8

percent over the period 1972 to 1986 (see Table 16).
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TABLE 12: RICE AND WHEAT PRODUCTION TRENDS: 1969/70 TO 1989/90

AMAN BORO AUS WHEAT

Constant 8.709 7.3 7.931 4.411
Trend 0.015 0.059 0.005 0.151
R·squar~ 0.577 0.81"0 0.081 0.817
SER 0.082 0.183 0.098 0.456

NOTES: 1. The estimation is based fitting a semilogarithmic equation with a trend.
2. The time period is 1969/70 to 1989/90.
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TABLE 13: CORRELATION MATRIX OF CROPS RESIDUALS FROM TREND REGRESSION

AMAN BORO AUS WHEAT

AMAN 1.00 -0.40 9·63 0.58 ..
BORO 1.00 -0.39 -0.55
AUS 1.00 0.53

WHEAT 1.00

NOTE: Based on computations of Table 16.
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TABLE 14: SHARE AND GROWTH OF IRRIGATED AREA BY CROP

Share Share Share Growth
1972/73 1986/87 1987/88 (%) 1973/73 to
(%) (%) 1987/88 (%)

Total Rice 87 90 92 4.6
and Wheat
Aus 4 7 5 7.4
Arnan 9 9 7 5.2
Boro 74 62 71 3.0
Wheat 13 12 8 2.0
Other Crops 13 II 8 2.9
Total Irri. 4.4
Area

NOTES: Computations based on Table 22.
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TABLE 15: SHARES OF HYV ACREAGE (in percentage terms)

YEAR Total Total Aus Aman Boro Wheat
Grains Rice

1972/73 1l.1 11.1 2.3 9.8 44.7 17.8
1973/74 15.7 15.7 4.3 14.5 56.0 14.1
1974/75 14.9 14.7 8.9 9.2 56.7 26.4
1975/76 15.7 15.0 10.3 9.7 55.9 58.8
1976/77 13.9 12.9 11.3 7.3 57.5 72.9
1977/78 13.3 12.0 12.2 4.0 53.8 83.3
1978/79 15.5 13.6 12.8 6.2 55.9 89.1
1979/80 22.7 19.7 13.2 14.6 63.0 94.8
1980/81 25.4 21.3 15.6 15.9 64.4 96.6
1981/82 25.8 22.2 15.0 J5.9 68.9 96.7
1982/83 28.2 24.8 J5.1 17.9 75.4 95.9
1983/84 28.3 24.9 15.9 17 .7 76.1 96.4
1984/85 31.5 27.2 15.9 18.9 78.1 97.1
J985/86 31.0 27.6 16.9 19.5 79.1 96.7

:
1986/87 33.0 29.5 18.7 20.6 81.1 96.7
1987/88 35.6 32. ) 17 .9 21.4 83.3 . 96.6

NOTES: Computations based on figures from Statistical
Yearbook, BBS.
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TABLE 16: ROAD KILOMETER~ BY TYPE OF ROADS,
1972 10 1986 .

YEAR High Type Low Type Total

1972 3610 566 4176

1973 3697 566 4263
1974 3771 566 4337
1975 3787 566 4353

1976 3851 566 4418

1977 3983 566 4550

1978 4076 566 4643

1979 4197 634 4831

1980 4284 1407 5691
1981 . 4323 2268 6590

1982 4777 2655 7432

1983 5131 2866 7997

1984 5359 4028 9387

1985 6215 4159 10374

1986 6503 4682 11185

SOURCES: Statistical YearbooKs, BBS .
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The growth 15 ~a~nly due to low t,)'pe r;;ad con!~!"'I,;::~~C":. It is

interesting how this factor might explain the relatf~e i~te=ration of

both rice markets and technological diffusion across regions.

Growth Rates of Roads:

High type. 4.03 %

low Type • 20.13 %

Total • 7.eO ~

VI. Technological diffusion in rice production among regions in

Bangladesh.

Jt has been shown above that rice production in the BO's has been

more stable than in the 70's according to the Kakwani index. The

production figures used to construct the Kakwani index are yearly

production at the national level. One may wonders whether the process

of aggregation hides the fact that regional growth has been more

unstable.' In particular, one important aspect of growth of production

is whether or not_prod\!~ti.~!.ty.1.~ .~.iHu.sJ~g acros,s regi~~.s ~.fJ~~ng1.~desh

in a balanced way.-_.-_ ..-- .

Rice production goes on in every region of Bangladesh. The yiel~s

of rice production differ widely across regions. One of the main-_ __ ___._ ~.,. _..... .-.... " ,.

reasons for this variety of yields across regions is the difte.rE!.IJ.t.r.!~~ "

.. of adoption of technological change. Technological change In ri

production i~ associated to the use of modern varieties of seed which

are usually term!!d high yielding varieties (HYV) and to the use of

modern inputs such as fertilizers and irrigation.

BEST AVAILABLE COpy
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One interesting set of questions to ask is the following. Is it

possible to detect a diffusion of modern technology over time and across

regions? How is the process of technological diffusion affecting the

gap between more and less productive regions? Is such a gap increasing?

Can we reject the hypothesis of divergence of yield rates across

regions?

To answer these questions the behavior of rice yields across

regions and over time has been examined (see Tables 17, 18, 19, and

20). Moreover, an econometric model has been estimated which allows to

test the hypothesis of increasing the productivity gap between regions

(see Appendix 2 and Table ·21).

The main conclusions are:

i) Productivity growth and initial levels of productivity are not

associated. That implies that th~ gap ~etween more and less.prpduc~i~~.

re9)OnS is neither diverging nor converging.

1i) Irrigation and high yielding varieties play an important role in

explaining growth. Fertilizer distribution does not play such a big

role. This may sound surprising, given the positive effect of

fertl1 izer application on yield rates found in exp.eriment station.

Heyertheless it is important to recall that in the est imat ion only

fertilizer distribution per acre per region has been considered, and

this has been the case because no data were available related to

fert n izer use.

Therefore, we may conclude saying that the product 1IIity growth

process in Bangladesh has not deteriorated the gap between more and less

productive regions.
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TABLE 17: RICE YIELDS STATISTICS BY REGION: 1977/78 TO 1986/87 .

REGION Average Standard Max Hin CV %
Q/ha Deviat 10 Yield Yield

n Q/ha Q/hil Qjha

l:HITTAGONG 19.7 0.9 21.2
.

18.1 11.8
CHITTAGONG H.T. 17 2 19.8 14.1 29.3

COMILlA 14.9 0.6 15.6 14 3•.3
NOAKHALI 14.4 1 15.7 12.7 16.8

SYLHET 13.i 0.8 14.3 12 14.5
DHAKA 14.6 0.8 15.5 13.2 13.4

FARIDPUR 9 1.1 10.8 7.7 28.8
JAHALPUR 12.8 2 15.5 8.3 39.3

KISHOREGANJ 15.8 0.9 17 .1 14 14.7

HYMENSINGH 14.3 1 16.5 12.6 17.9

TANGAIL 13.7 1.4 15.5 11.8 24.5

BARISAl 12.1 0.5 12.6 11. I 9.6

JESSORE 11.9 1.6 14.4 10.4 33
KHULNA 13.2 1 15.4 12 19.6

KUSHTJA 11.4 1.9 ' 14.1 8.4 ,41.7

PATUAKHAlI 12 0.7 13.4 11.2 15.3

BOGR{\ 15.6 2 18.8 12.7 31.8

DINAJPUR 13 1.1 14.6 11.6 21.5

PABNA 11. 3 1.3 13.1 9.2 27.9
RAJ SHAHI 12.4 1.2 14.5 -10.8 23.4

RANG PUR 13.4 1.3 15.6 11.5 24.1

SOURCES: Based on data or rice yield by region, from Statistical
Yearbook, BBS.

• 24 -

TABLE 17: RICE YIELDS STATISTICS BY REGION: 1977/78 TO 1986/87 .

REGION Average Standard Max Hin CV %
Q/ha Deviat 10 Yield Yield

n Q/ha Q/hil Qjha

l:HITTAGONG 19.7 0.9 21.2
.

18.1 11.8
CHITTAGONG H.T. 17 2 19.8 14.1 29.3

COMILlA 14.9 0.6 15.6 14 3•.3
NOAKHALI 14.4 1 15.7 12.7 16.8

SYLHET 13.i 0.8 14.3 12 14.5
DHAKA 14.6 0.8 15.5 13.2 13.4

FARIDPUR 9 1.1 10.8 7.7 28.8
JAHALPUR 12.8 2 15.5 8.3 39.3

KISHOREGANJ 15.8 0.9 17 .1 14 14.7

HYMENSINGH 14.3 1 16.5 12.6 17.9

TANGAIL 13.7 1.4 15.5 11.8 24.5

BARISAl 12.1 0.5 12.6 11. I 9.6

JESSORE 11.9 1.6 14.4 10.4 33
KHULNA 13.2 1 15.4 12 19.6

KUSHTJA 11.4 1.9 ' 14.1 8.4 ,41.7

PATUAKHAlI 12 0.7 13.4 11.2 15.3

BOGR{\ 15.6 2 18.8 12.7 31.8

DINAJPUR 13 1.1 14.6 11.6 21.5

PABNA 11. 3 1.3 13.1 9.2 27.9
RAJ SHAHI 12.4 1.2 14.5 -10.8 23.4

RANG PUR 13.4 1.3 15.6 11.5 24.1

SOURCES: Based on data or rice yield by region, from Statistical
Yearbook, BBS.



- 25 -

TABLE 18: REGIONAL TRENDS OF RICE PRODUCTION
per acre: 1977/78 TO 1986/87

REGION Growth ); T-value Yield Q/ha

CHITTAGONG 1 2.4 18.8
CHlTTAGONG 3.5 6.1 15.1

H.T.
COMILLA 1.1 5 14.2

NOAKHALI 0.1 0.2 15.7
SYLHET 0.1 0.1 14.1

DHAKA 1.4 4 13.2
FARIDPUR 3.4 6.1 7.7
JAHALPUR 4.5 3.9 12.3

KISHOREGANJ 1.3 2.7 15.6
HYHEHSIHGH 0.6 0.8 12.6

TANGAIL 2.6 4.2 12.9
SARI SAL 0.7 1.8 12
JESSORE 3.3 4 11.4

KHULNA 1:-3' 2 12.5
KUSHTJA 3.6 2.7 10.1

PATUAKHALl -0.8 1.4 12.7
'SOGRA 4 8.5 12.7

DlNAJPUR 2.6 7.2 12
PASNA 3 4.2 10.6

RAJSHAHI 2.8 7.2 11.6
RANG PUR 3.1 13.3 11.5

NOTES: Growth rates based on semi­
logarithmic curve equations.
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TABLE 19: COEFFICIENTS OF VARIATION OF VIELD
RATES ACROSS 1977/78 TO 1986/87

VEAR C.V. (%)

1978 17.9
1979 18.3
19BO 19.1
19B1 20.B
19B2 17.9
19B3 19.1
1984 J6.8
1985 16.&
1986 16.1
J987 16.4

NOTES: Computations based on rice yields by
region, from Statistical Yearbook, B8S.
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TABLE 20: REGIONAL TRENDS OF FERTiliZER DISTRIBUTION AND
IRRIGATED AREA, HYV 1977/78 to 1986/87

REGION Fert11izer lrrigated HYV acreage
D1stribution Area Growth growth (,;,)

Growth (%) (r.)

CHITTAGONG 0.3 4.8 4.7
CHITTAGONG H. T. 20.5 6.6 5.5

CaMILLA 1.3 6.4 2.7
NOAKHAI.I 1.8 -7 1.8

SYLHH 6.5 -3.6 4.9
DHAKA 8.7 5.7 3.3

FARIDPUR 9.6 7 14.1
JAMAlPUR 14.6.. 14.2 7.9

KISHOREGANJ 4.5 O. I 5.3
HYHENSINGH -2.8 7.1 7.6

TANGAIL 9.4 11.1 6.7
BARISAL 2.2 -5.6 1.1
JESSORE 10 15.5 14.1..

KHULNA 11.8 3.7 5.9
KUSHTlA 7.3 6.8 12.4

PATUAKHALI -5.1 -12.2 -5.4
aoGRA 8.4 14.8 11.9

DINAJPUR 8.S 11. 2 18.0

PABNA 12.•.~ ) 16.4 18.4
RAJSHAH1 9.S 9.4 17 .5

RANG PUR 10.7, 20.a 14.6...
C.V. 84.1 132.4

HaTES: Semilogarithmic rates based on data from
Statistical Yearbook.

I
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TABLE 21~ GROWTH AND SIZE OF YIELD RATES ACROSS REGIONS

Growth of Yield Estimate T-value Correlation
is the Dependent with
Variable Dependent

Variable

Constant 2.23 1.83,
Initial Yield -2.71 -1.33 -0.519
(l977/78)
fertilizer Growth 0.106 3.24 0.776
Irrigated Area 0.123 3.99 0.819
Growth
High Yielding 0.150 5.08 0.728
Variety Growth

Corrected R· 0.784
square
f(S,16) 19.1
Durbf n-Watson 1.96

NOTES: The growth rates have been computed using semilogarithmic
trends.
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VII. yield Response function

Growth of rice production in Bangladesh can be achieved mainly

through increased yield rates. The scope for additional acreage devoted

to rice production is very limited. It.seems therefore important to

S~~~l,!~~. b!~~v~~r .~f yield res~onse function using regional data on

rice production in Bangladesh. The assumed yield response function is_.. __.. _0 .. ,.... ,. ~.. , ...

dependent on fertilizer, irrigation and modern varieties. The way it

has been estimated is by pooling time series for different regions of

the country. The equation that has been estimated is as follows:

Y' • a' + II.X' + (,tilt t

where y't 15 the rice yield in region i during time tj X\ are varlabl~s

affecting yield in region i during year t, such as fertilizer

distribution, irrigated area and area devoted to modern varieties. The

parameters a and P are estimated using a fixed effect model (see Judge

et a1. 1985). Data are relative to rice production during the decade

1977/78 to 1986/87. The results are reported in Table 21c. The fixed

effect model has been tested against the restriction that all

coefficients a' are equal. The resulting F statistics is distributed as

an F20,186' Its value of 2.56 allows to reject the null hypothesis that

all coefficients a l are equal.

The elasticities of rice production with respect to the inputs in

the yield response function, computed at the mean are reported in the

following table:

.,

- 28 •

VII. yield Response function

Growth of rice production in Bangladesh can be achieved mainly

through increased yield rates. The scope for additional acreage devoted

to rice production is very limited. It.seems therefore important to

S~~~l,!~~. b!~~v~~r .~f yield res~onse function using regional data on

rice production in Bangladesh. The assumed yield response function is_.. __.. _0 .. ,.... ,. ~.. , ...

dependent on fertilizer, irrigation and modern varieties. The way it

has been estimated is by pooling time series for different regions of

the country. The equation that has been estimated is as follows:

Y' • a' + II.X' + (,tilt t

where y't 15 the rice yield in region i during time tj X\ are varlabl~s

affecting yield in region i during year t, such as fertilizer

distribution, irrigated area and area devoted to modern varieties. The

parameters a and P are estimated using a fixed effect model (see Judge

et a1. 1985). Data are relative to rice production during the decade

1977/78 to 1986/87. The results are reported in Table 21c. The fixed

effect model has been tested against the restriction that all

coefficients a' are equal. The resulting F statistics is distributed as

an F20,186' Its value of 2.56 allows to reject the null hypothesis that

all coefficients a l are equal.

The elasticities of rice production with respect to the inputs in

the yield response function, computed at the mean are reported in the

following table:



• 29 •

TABLE 2Ja:

wtth respect to:
Fertilizer Distribution
High Yielding Varieties
Irrigation

Elasticity of Yield

0.073
0.182
0.032

,.1

The important impact of irrigation is confirming a similar re:'l!ll for

growth rates reported in the previous section.

It is interesting to use this model to forecast rice production In

year 2000. In order to do that the independerit variables have been

forecast with a simple log linear trend comuted for each region. The

result of the computations are reported as follows:

TABLE 21b:

no acreage growth
acreage growth at 0.6
~

Forecast of Rice
Production in Year
2000
(million metric tons)

23.248
25.425

Growth over the 90 /s

2.42
3.30

. .

Therefore, it seems conservative to confine our prediction of rice, .
production in year 2000 assuming growth rates between 2.3 and 2.7

percent, as we do in the next sections •
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TABLE 21C: Yield ResDonse Functlon
Coefflchnu "lutIItICI tarrelet Ion wllh

Deperdent Var Iabl e

ChItUgOllll 0.4315211 14.38335

ChltugOllll Hili Trlct D.:saom '3.34551 0.299921

Ccnllli 0.36II4M -2.73701 0.112536

lloakhll t 0.386742 ·2.520& 0.069085

sylhlt 0.422697 -0.211269 -0.04395

Dhlkl 0.383393 -1.77431 0.084261

hrl<%lur 0.3142.35 '3.118633 '0.40505

JIIMlpur 0.40142.3 -1. 15194 -0.07012

~ Ilharl'llenj 0.421436 -0.39449 0.198389

lCywomslngh 0.3733511 -3.18575 0.063482

Tenglll 0.3961161 -1.2I1m 0.006579

Ilrllll 0.401665 -1.10011 '0.13551

J,uara 0.371404 -2.04464 '0.14752

Khulna 0.460004 1.029177 '0.03966

~ushlll 0.249915 -4.512113 -0.19202

'Illllkhill 0.450999 0.657554 -0.13898

logrl 0.420677 -0.41473 0.179749

Dlnajpur 0.423477 -0.27334 -0.0557

'IbN 0.347885 '2.62322 '0.20321

bjlhlhl 0.392.305 '1.24297 '0.10393

hngpur 0.437147 0.20667 -0.01732

F.rtlllzer Dlltrlbutloo 0.98004 4.035679 0.486953

HIgh YI.ldlng Vlrletlu 0.399826 6.412.317 0.1165943

Irrlglted Arll 0.106M1 1.420229 0.434834

VII td Cuu 210

DegrHI of FrHdolll 186

Corrected .2 0.903

.tllcllIl SUI of ~rll 0.19

F(24,1116' 115.2119

Durbl n Villon 2.005

BEST AVAILABLE COpy

",';:- .
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Coefflchnu "lutIItICI tarrelet Ion wllh

Deperdent Var Iabl e

ChItUgOllll 0.4315211 14.38335

ChltugOllll Hili Trlct D.:saom '3.34551 0.299921

Ccnllli 0.36II4M -2.73701 0.112536

lloakhll t 0.386742 ·2.520& 0.069085

sylhlt 0.422697 -0.211269 -0.04395

Dhlkl 0.383393 -1.77431 0.084261

hrl<%lur 0.3142.35 '3.118633 '0.40505

JIIMlpur 0.40142.3 -1. 15194 -0.07012

~ Ilharl'llenj 0.421436 -0.39449 0.198389

lCywomslngh 0.3733511 -3.18575 0.063482

Tenglll 0.3961161 -1.2I1m 0.006579

Ilrllll 0.401665 -1.10011 '0.13551

J,uara 0.371404 -2.04464 '0.14752

Khulna 0.460004 1.029177 '0.03966

~ushlll 0.249915 -4.512113 -0.19202

'Illllkhill 0.450999 0.657554 -0.13898

logrl 0.420677 -0.41473 0.179749

Dlnajpur 0.423477 -0.27334 -0.0557

'IbN 0.347885 '2.62322 '0.20321

bjlhlhl 0.392.305 '1.24297 '0.10393

hngpur 0.437147 0.20667 -0.01732

F.rtlllzer Dlltrlbutloo 0.98004 4.035679 0.486953

HIgh YI.ldlng Vlrletlu 0.399826 6.412.317 0.1165943

Irrlglted Arll 0.106M1 1.420229 0.434834
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VIII. prices

Nominal prices of both rice and wheat have become more stable from

the 70's to the 80's, as it is pointed out by the coefficients of

variatfon of prices', or by the yearly spreads between high and low

prices (see Tables 22 and 23). The same is also true for price deflated

by the index of manufactured goods prices. The correlation between rice

and wheat price is very high (0,96 for nominal prices, and 0.89 for

deflated prices). The relative price of rice and wheat is fluctuating

around the value of 1.6 with a standard deviation of 0.08 (taking yearly

prices of coarse rice and wheat betwen 1973/74 and 1988/89). ~i.1b.

re.sp.ect t9 man~factured 92,od prlce~ ..rU:.t. a,nd wheat ~ric~~ s~ow an

..up~rd, trend.

The price of coarse rl~e .i~ incr.easi(lq, With respect to 'the rural

waQes, as it is pointed out by a comparison of yearly indeces for rice

price and rural wage between 1977/78 and 1988/89 (see Table 24).

Comparing GOP deflators, it is possible to detect that agricultural

prices have grown at the same rate as GOP and Services deflators and

more than Industry. Within agricUlture, crops prices have grown le~s

than either fishery or livestock (see Table 25).

It appears that harvest prices of cereals have grown as the

average of harvest prices. The harvest prices of fruits, pulses, spices

and vegetables have grown more than the average (see Table 26).

'The pattern of rice prices has changed since the 60's. Two main

movements have taken place (see Tables 27, 2e and 29). First, the

seasonal peak of Ju11 in the 60's has been moved 3 months earlier~. in

....April, '~s a consequence of the expansion of the bora crop, which is
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TABLE 22: NOHINAL RICE AND WHEAT PRICES

Year Average C.V. Rice Spread Average C.V. Spread
Rice Price Rice Wheat Wheat Wheat

price P~~e Price Price Price
" ~ rz

1972 75 14 49
/

1973 102 24 79 62 35 143
1974 211 15 75 141 22 120
1975 125 24 95 77 34 157
1976 113 11 42 79 12 44
1977 138 6 20 92 10 40
1978 152 18 68 93 9 36
1919 201 8 31 124 15 64
1geO 168 6 22 110 4 16
1981 220 17 69 135 15 48
1982 241 6 22 162 9 36
1983 262 7 23 16B 8 25
1984 294 6 23 169 8 29
1985 280 7 22 181 7 26
1986 340 9 34 209 5 20

1987 352 6 17 216 6 22

1988 362 5 18 223 5 18

SOURCE: Monthly Prices from Monthly Statistical Bulletin, BBS
NOTES: Prices are in Taka/Maund. C.V. is the coefficient
of variation, computed with monthly prices. Spreads are the
percentage difference between the highest and. the lowest
price of the year.
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TABLE 23: RICE AND WHEAT PRICES DEFLATED BY INDEX OF MANUFACTURED GOODS

Year Average C.V. Rice Spread Average C.V. Spread
Rice Price Rice Wheat Wheat Wheat

Price Price Price Price prt.ce

197i 0.307 14 61 0 0 0
1973 0.303 21 75 0.184 32 114
1974 0.464 36 198 0.307 35 217
1975 0.293 30 127 0.181 39 189
1976 0.264 9 37 0.184 9 38
1977 0.295 14 58 0.197 20 87
1978 0.326 12 48 0.2 9 26
1979 0.32 9 34 0.197 15 71
1980 0.261 5 16 0.17 5 16
1981 '0.308 15 60 0.189 12 37
1982 0.312 6 22 0.211 9 40
1983 0.351 11 42 0.225 11 37
1984 0.372 7 30 0.213 10 35
1985 0.33 5 17 0.214 8 26
1986 . 0.382 9 34 0.234 5 19

1987 0.38 6 19 0.234 6 25

1988 0.375 3 11 .0.231 6 16

SOURCE: Honthly Prices from Honthly Statistical Bulletin, BSS
NOTES: Prices are in Taka/Maund C.V. is the coefficient
of variation, computed with monthly prices. Spreads are the percentage
difference between the highest and the lowest price of the year.
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Table 24: Yearly Indices of Rice Prices and Rural
Wages Base Year: 1977/78

Year

1977/78
1978/79
1979/80
1980/81
1981/82
1982/83
1983/84
1984/85
1985/86
1986/87
1987/88
1988/89

Note:

Rural Wages

100.0
118.8
142.2
154.6
183.2
179.0
183.1
205.8
246.0
301.8
336.3
357.5

Rice Prices

100.0
109.9
I~S .6
121 .7
159.3
173.9
] 89.2
212.8
202.6
246.1
254.2
252.0

The indices have been constructEd using coarse rice
prices from Department of Agricultural Marketing and
the Index of Rural Wages, MonthlY Structural Bulletin.
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TABLE 25: GOP DEFLATOR (1972/73 • 100)

Year AGRICULTURE INDUSTRY SERVICES GOP
"Total Crops Fishe,ry livestock

1972/73 100 100 100 100 100 100 100
1973/74 142 149 119 138 140 141 142
1974/75 276 303 165 180 191 212 246
1975/76 180 177 201 187 179 199 185
1976/77 173 163 239 197 176 190 178
1977/78 238 235 237 245 233 218 231
1978/79 276 264 327 317 248 244 260
1979/80 300 286 333 383 296 ,287 295
1980/81 312 302 334 358 343 336 325
1981/82 345 345 344 345 385 387 367
1982/83 368 362 342 392 403 400 385
1983/84 452 445 456 435 424 453 448
1984/85 562 540 598 680 466 477 515
1985/86 554 487 689 785 506 555 547
1986/87 549 582 837 798 519 611 613
1987/88 676 598 957 848 555 674 655

1988/89 724 644 1027 913 597 732 706

NOTES: Based on Statistical Yearbook, BBS.
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!AIIlE 26: MaVEST PUC( fWD {lASE TEAll 1976-77,

'ur cernl. I.-- fibres fruit. 011 Pula" Splcn. SUgar V.-g~t. Olher • All
ra_ seeds c..... bles Craps ~

73 511 55 57 52 (,5 47 311 lG1l 51! 122 60,

74 llc1 Il2 52 116 119 lOS Il2 57 124 149 116

75 190 117 117 155 162 131 192 113 166 170 176

76 lG1l 140 l!' 14' 99 102 102 99 123 100 ~GIl

7T 100 100 100 100 100 100 100 100 100 100 100

78 117 112 157 1511 119 117 133 100 117 117 121

79 125 153 149 175 129 120 105 119 152 100 129

,ao 155 239 100 265 136 156 127 133 118 141 157

lit 159 167 122 302 163 232 230 "5 In lSI 165

112 lao 179 125 324 140 229 "9 1511 "7 lSI 179

113 199 157 193 2116 149 225 159 158 "II 2n 196

M 230 260 203 273 231 Z36 287 162 278 336 232

85 273 2116 427 385 1911 2M 2111 1116 325 'OS 2M

116 245 2211 212 392 230 "5 2117 233 325 427 255

117 309 262 1111 496 245 503 375 243 399 433 309

Mt£S: SIal lit leal Tnrbook, liS.

BEST AVAILABLE DOCUMENT
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ABLE 27: EXTENT OF FLUCTUATIONS IN HOllTHLY NOMltlAL PRICES OF RICC, 1960·84

-Year Fluctuation Coefficient Honth of ~onth of
" of Variation lowest price Hi9 est price

1960 36.4 0.107 january june
1961 23.8 0.055 january november
1962 16.7 0.056 january july
1963 20 0.055 january july
1964 22.7 0.075 april october
1965 26.1 0.083 january september
1966 61.5 0.168 january october
1967 20.6 0.C62 january june
1968 32.3 0.108 february november
1969 29.4 0.077 january october
1970 20.6 0.073 january june
1971 36.4 0.102 january november
1972 82.5 0.185 january september
1973 31.9 0.077 january april
1974 190.9 0.318 january october
1975 73.6 0.284 november march
1976 13.3 0.042 december january
1977 48.5 0.114 january july
1978 13.5 0.041 august april
1979 67.6 0.165 january july
1980 24.7 0.101 december april
1981 29.2 0.083 january november
1982 33.8 0.101 december april
1983 11.3 0.036 august october
1984 18.5 0.052 february september
1985 16.7 0.066 june april
1986 31.7 0.082 january ";dober
1987 23 0.062 january april
1988 16.1 0.05 may march
1989 20.8 0.057 november .apri 1

NOTES: Fluctuations are the percentage spreads between highest
and lowest Index Numbers. Index Numbers of a ~nth are based on
the January price as 100 and constructed separately for months
in a year.
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TABLE 28: COEFFICIENTS OF VARIATION OF HOIHHLY RICE PRICES

Honth 1960·70 1971·75 1976-86 1987·89 1971·80 1991·8~

"

January 0.28 0.69 0.12 0.07 0.38 0.12

February 0.26 0.74 0.13 0.08 0.42 0.12

Harch 0.24 0.72 0.11 0.11 0.43 0.12

Aprfl 0.24 0.6 0.11 0.12 .0.35 0.13

Hay 0.24' 0.47 0.09 0.12 0.28 0.13

June 0.23 0.46 0.14 0.16 0.3 0.15

July 0.24 0.48 0.15 0,11 0.32 0.15

August 0.26 0.45 0.15 0.15 0.31 0.15

September 0.24 0.51 O. 14 0.14 0.34 O~ 16

October 0.25 0.63 0.1 0.17 0.4 0.19

November 0.27 0.54 0.08 0.18 0.33 0.19

December 0.31 0.49 0.12 0.09 0.3 0.16

NOTES: Based on prices from Department of Agricultural Marketing.
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TA8l~ 29: INDEX OF PURE SEASONALITY IN HONTHlY RICE PRICES. 1960-90

Year JAN FEB MAR APR HAY JUH JUl AUG SEP OCT NOY DEC

1960 90.4 95.2 94.8 98.7 101 103.2 107.5 104.1 . 101.8 101.4 102.2 99.7
1961 90.7 95 94.9 98.6 100.7 103.1 107.4 104 J02 :02 102.2 99.8
1962 91.1 94.3 95.2 98.4 100.3 102.8 107 103.8 102.6 102.9 102.5 100.2
1963 91.4 93.2 95.1 97.9 99.9 102.5 106.5 103.9 103.3 104 102.8 100.3
1964 91.4 92.2 95.3 97.4 99.7 102.3 106 104.3 103.7 105.1 103.4 100.3
1965 91.2 91.3 95 96.8 99.7 102.3 105.8 105 103.9 105.9 104 100.1
1966 90.4 90.8 94.8 96.6 100.3 102.3 105.9 105.6 103.6 106.1 104.5 99:0
1967 89.4 90.4 94.4 96.8 101.1 102.7 106.3 106.1 102.9 105.9 104.6 99.1
1968 88.5 90.5 94.1 97.4 102.5 103.4 106.9 106 101.9 i05.4 104.3 98.2
1969 87.9 90.4 94.3 98.2 104.3 104.1 107.1 105.6 101.5 104.6 103 96.6
1970 87.7 90.8 95.1 99.6 106.4 104.6 106.1 104.6 101.6 103.9 101.3 94.9
1971 87.9 91.1 96.4 101.7 107.6 104.1 106 103.6 102.3 103.2 99.1 92.7
1972 88.5 92.3 98 103.8 108.1 104.3 105.4 102.3 103 102.6 91.2 91.1

1973 89.3 93.9 99.7 10S.4 107.6 103 5 105 101.4 103.8 102 95.8 89.9
1974 90.1 95.9 100.8 106.5 106.5 102.6 105.2 100.1 104.1 101.8 95 89.4
1975 90.8 97.3 101.4 107 10~.9 102 105.4 100.5 104.2 101.8 94.8 89.3
1976 91.6 98.1 101.4 107 H13.7 101.9 105.7 100.7 103.8 101.7 94.7 89.5
1977 92.4 98.2 101.5 106.7 103.4 102 104.9 100.9 103.4 101.5 95 89.8
1978 93.3 98.2 101.7 107 103.3 102.1 103.7 100.5 102.5 101.4 95.1 90.2
197'1 94.3 98.7 102.7 107.8 103.4 101.4 101.6 99.3 102 r01.4 95.6 90.8
1900 95.5 99.7 103.8 108.1 103.5 100.3 99.8 97.7 101.7 101.5 95.8 91.5
1981 96.9 101 lOS 107.9 103.4 98.9 98.2 96.2 101.8 101.6 96.2 92.7
1901 98 101.7 103.6 107.4 102.7 97.7 97.5 95.4 102.1 102.1 96.3 93.8
1983 98.8 101.7 105.8 107 101.9 96.7 97.6 95.4 102.5 102.4 96.6 94.8
1984 99 100.9 105.5 106.8 101 96.3 98.1 96.3 102.6 102.4 96.6 95.2
1985 98.8 100 105.5 106.9 100.1 96.5 9A.8 97.4 102.4 101.8 96.8 95.5
1986 98.3 99.6 105.7 107.5 99.2 96.8 99.3 98.3 102 100.6 96.9 95.5
1987 97.7 99.9 106.3 108.1 98.2 97 99.4 98.8 101.8 100 97 95.3
1988 97.4 100.6 107 108.8 97.4 97.1 99.1 99 101.7 99.3 96.9 95.1
1989 97.4 101.2 107.6 108.9 96.6 97.3 99 99.1 101.7 98.9 96.9 9S
1990 97.4 101.6 107.8 108.6 96.1 97.5 98.9 99.1 101.8 98.7 96.9 95

NOTES: This table is based on the seasonality index of Table 27.
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1974 90.1 95.9 100.8 106.5 106.5 102.6 105.2 100.1 104.1 101.8 95 89.4
1975 90.8 97.3 101.4 107 10~.9 102 105.4 100.5 104.2 101.8 94.8 89.3
1976 91.6 98.1 101.4 107 H13.7 101.9 105.7 100.7 103.8 101.7 94.7 89.5
1977 92.4 98.2 101.5 106.7 103.4 102 104.9 100.9 103.4 101.5 95 89.8
1978 93.3 98.2 101.7 107 103.3 102.1 103.7 100.5 102.5 101.4 95.1 90.2
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1983 98.8 101.7 105.8 107 101.9 96.7 97.6 95.4 102.5 102.4 96.6 94.8
1984 99 100.9 105.5 106.8 101 96.3 98.1 96.3 102.6 102.4 96.6 95.2
1985 98.8 100 105.5 106.9 100.1 96.5 9A.8 97.4 102.4 101.8 96.8 95.5
1986 98.3 99.6 105.7 107.5 99.2 96.8 99.3 98.3 102 100.6 96.9 95.5
1987 97.7 99.9 106.3 108.1 98.2 97 99.4 98.8 101.8 100 97 95.3
1988 97.4 100.6 107 108.8 97.4 97.1 99.1 99 101.7 99.3 96.9 95.1
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1990 97.4 101.6 107.8 108.6 96.1 97.5 98.9 99.1 101.8 98.7 96.9 95

NOTES: This table is based on the seasonality index of Table 27.

\
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har~ested between April and June. S~cond, the spreads ~etween' ~easonal

htah p'rlte~ And ieison1.1 lo~ prices have been reducing, again because

bora p':'oductwn .has, been ga1.ning in terms of share of Intrayear

production with respect ~o both aus and aman crop, so that intrayear

produc;tt.an Js now more balanced.

IX. The public Distribution System

The foodgrains sector in Bangladesh, as in many other developing

countries, 15 characterized tiy a dual market. The government procures

a part of,domestlc surplus at prespecified prices, called procurement

prices; it monopolizes imports, and distributes a part of the publ ie

supply on concessional terms to different sectors of the population. In

more recent years, the government has also started interventfon fn the

free market t'rought 'IOpen Harket Sales of foodgrafns. In order to

sustains these activities (procurement, concessional distrfbutiun,

imports and Open Harket Operations), the government ne~ds to art~le.

a foodgrafns stock policy., Tbe b~oad concern of $.toc~ Rol i.~. ij, tp.

guarantf~ food security at minimum cost.

A. ~ Until as recently as 1988, the general guidelines of stock

policy fn Bangladesh followed the reconrnendalions of the World Bank

expressed 1n an influential report written in'1979 (World Bank 1979).

That report suggested that total foodgrains stock be 1.5 million metric

tons as of July 1 of every year, and 1.2 million metric tons as of

November 1. As it has been pointed out by Nuimuddin Chowdhury

(Chowdhury 1990) the World Bank's recommendation of a fixed stpck on
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July 1 of every yeilr misses the p.Q.,tnLtha the mull ip1e cr:op ~at ~-ern of

Bang.1adesh·rice"culUvation allows·for downfalls in production nrr.urrin9

in one crop season to be compensated within'the same year (that 1s what

,has been the ~asJ! w..l.th the boro and aman crops which l,re nega,ti'{~ly

correlated). The recommendations of the World Bank in 1979 appear to be

overly cautious, understandably so in light of the severe drought

experience of Bangladesh in that year. Nevertheless, 1n the years

following 19B1, government stocks have rr ely exceeded the levels of 1.2

million tons. This has occurred only 6 times out of 96 months, from

July 1981 to June 1989, and only once, in August 1988, have they reached

the level of 1.505 million metric tons. Taking 1nto account the

population growth, the per'capita figures of stock levels have been much

smaller than what the World Bank recommended in 1979. This situation

has not prevented the stock policy of Bangladesh to be effective in

checking seasonal price spreds 2nd stock variability. Bof~" nomina1.

prices of rice and wheat _ndnominal prices deflated by the index of

manufactured goods have become more stable from the 70's to the 80's.

The variability of total rice and wheat foodgra1ns, as measured by t~

yearly coefficient of variation and by the yearly percentage spread

between maximum and minimum stocks, has shown a tendency to decrease

(see Tables'30 and 31).
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TABLE 30: TOTAL FOODGRAINS STOCKS

Year Average C.V. Spread Average Spread Total Security
Total Total Total Total Stods Stocks per Days

Stocks Stocks Stocks Capita Capita
"

1972/73 326 39 271 4.368 0 9
1973/74 238 30 170 3.117 173 6
1974/75 262 41 353 3.339 348 7
1975/76 851 17 61 10.618 60 22
1976/77 583 ' 29 142 7.119 146 14
1977/78 607 17 83 7.231 81 15
1978/79 636 26 180 7.416 182 15
1979/80 665 28 332 7.559 329 15
1980/81 1227 15 80 13.607 78 28
1981/82 1029 27 139 11. 202 142 23
1982/83 687 17 70 7.316 71 15
1983/64 637 20 80 6.';3~ 82 14
1984/85 817 21 lOS 8.303 103 17
1985/86 885 14 55 8.806 57 18
1986/87 622 45 337 6.062 342 12
1987/88 920 16 74 8.731 73 18
1988/89 1203 18 73 11.242 76 23

SOURCES: Honthly Statistical Bullettin, BBS
NOTES: Average Total Stocks are measured in thousand metric tons.
Average total stocks per capita are measured in kg per person.
C.V. is the coefficient of variation computed with monthly stocks,
and expressed in percentage terms. Spreads are the percentage
difference between the highest and the lowest stock of the year.
Security days expresses the number of days tnat public stocks would
guarantee to the population of Bangladesh for that year a diet of
15.5 ounces ~f foodgrains.
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TABLE 31: . RICE AlID WHEAT STOCKS IN 'ODD' METRIC TOilS

Year Average e.v. Spreads Average e.v. Spreads
Rice . Rice Rice Wheat Wheat Wheat

Stocks Stocks Stocks Stocks Stocks Stocks

1972/73 44 45 276 282 45 434
1973/74 38 48 700 201 39 262
1974/75 62 102 4700 199 45 313
1975/76 382 43 181 469 17 80
1976/77 311 28 161 272 33 158
1977/78 234 64 530 373 35 200
1978/79 200· 30 182 437 39 250
1979/80 294 35 533 372 34 313
1980/81 450 38 187 777 25 116
1981/82 481 26 158 548 32 148
1982/83 312 12 46 375 27 143

1983/84 213 30 239 424 29 172
1984/85 268 43 388 549 21 113
1985/86 389 14 57 496 21 126
1986/87 151 54 508 471 48 548
1987/88 277 24 121 643 14 74
1988/89 540 26 152 668 21 116

SOURCES: Monthly Statistical Bulletin. ass
NOTES: C.V. is the coefficient of variation computed with
monthly stocks. and expressed in percentage terms. Spreads
are the percentage differences between the highest and the
lowest stock of the year. Stocks are measured in levels,
thousand metric tons.
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Both in levels and in per capita terms stocks of foodgrains have

been growing since the 70's. Away to gauge the dimension of stocks is

to compute the number of days that average s~ocks held by the government

could provide for consumption by the population, taking as a benchm~.

491 grams per person per day. The security days provided by the public

stocks have been increasing from the low of 9 days fn 1972/73 to 23 in

1988/89. The variability of total stocks has shown a tendecy to be

reduced durfng the period 1972/73 to 1988/89. This movement has been

accompanied by an increased stability of prices. The correlat ion

between average stocks and the coefficient of variation of prices is -

0.28.

One way to gauge the importance of government operations in the

foodgrafns sector is to consider the ratio of total offtakes to total

privateaval1ability, the latter being deffned as net production

(meaning gross production less 10 percent for wastage and feed) plus

offtakes minus procurement.

From Table 32 we see that the :llmen.slon. oJ qovernment fntervention

to the. foDdgi:a.1ns distribution has been quite substantial ranging

between 10 and 20 percent, with an average va1u~ for the ratio of total

offtakes to total availability equal to 13.8 percent.
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TABLE 32: COMPONENTS OF PUBLIC DISTRIBUTION

Year Production Imports Procurement Off takes Inttial Ava tlabtl tty Ratto
stocks

.'

197,,173 10020 2861 0 2236 303 11254 19.9
1973/74 11830 1711 71 1770 ?6S 12346 14.3
1974/75 11224 2393 128 1628 215 11602 14.0
1975/76 12776 1479 500 1619 7Ei! 12617 12.8
1976/77 11822 817 314 1366 836 111=92 11. 7
1977/78 13108 1656 556 1869 42) i3) 10 14.3
1978/79 13232 1158 352 1686 600 i32 /;:.;, 12.7
1979/80 13349 2799 350 2297 21~ U~'6l 16.5
1980/81 14958 1084 1026 1597 7':Jj 140)1 11.4
1981/82 14583 1229 299 1947 1208 !4iT 13.2

1982/83 15312 1840 192 1976 ..... r:
1556~; 12.7u.~

1983/84 15719 2069 272 HiS., 611 15872, 12.6

1984/85 16086 2580 340 2639 l:iO!) 1,,/76 15.7

1985/86 16083 1198 361 1553 1008 iS667 9.9
1986/87 16498 1798 188 2049 892 !6i09 12.3

1987/88 16461 2911 360 2558 619 170113 15.0
1988/89 16566 2138 408 2868 1498 173159 16.5

SOURCE: Statistical Yearbooks, Monthly Statistical 8ulletin, BBS
NOTES: All quantities are expressed in thousand metric tons.
Availability is Net Production + Offtakes - Procurement.
Net Production is Production minus 10 percent for feed and wastage.
Ratio refers to the ratio of Offtakes to Availability.
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There are three sources of public offtakes: domestic procurement,

imports and depletion of government stocks. The relative importance of

each of these factors is illustrated by Table 33 from which it is

possible to make the following observations. The rt'le of domestic

procurement has been greater during the second half of the 70's than in

the 80's. The role of imports has always been crucial, with an average

ratio of total imports to off takes of foodgrains equal to 90 percent

over the period 1972/73 to 1988/89.

B. Imports

Traditionally, imports of i'oodgrains in Bangladesh have been

monopolized by the government. Only recently, under pressure of PL 480,

snme.Rrtvate imports have been allowed (see USAIO 1988 and USAID 1989).

The most powerful factor affecting imports has been food aid, which in

turn has been responsive to both public stocks and expected shortfall in

production. It seems that imports have not been influenced by world

prices •. The. QilP between world and domestic p.rices of rice has been

fluctuatin~ q~ite ~bit, with no clear tre~d. For wheat. the situation

is a little different, because the hi~torically large .gap between

domestic and world prices has been gradually reduced. Per capita

imports of both rice and wheat have not· exhibited any definite trend.

The biggest arrival s during each year occur in the July-September

period, in coincidence with the rainy season~

An interesting feature is the analysis of food dependency ratios

(see Table 34). These are the ratios of the value of foodgrains imports

and the total of foreign receipts of the country. The foreign receipts

of the country are ;iver. by exports and by remitta'~es of Bangladeshi
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TABLE" 33: SOURCES OF PUBLIC DISTRIBUTION

Year Procurement Procurement Imports Impors ,Stocks Stocks Offtakes
Ratio Ratio Change Change

Ratio "

1972 0 0 2861 128 104 5 2236
1973 71 4 1711 97 ·29 ·2 1770
1974 128 8 2393 147 270 17 1628
1975 500 31 1479 91 100 6 1619
1976 314 23 817 60 -491 -36 1366

1977 SSG 30 1656 89 165 9 1869

1978 352 21 1158 69 -287 -17 1686

197!1 350 15 2799 122 494 21 2297

1980 1026 64 1084 68 291 18 1597

1981 299 15 1229 63 -637 -33 1947

1982 192 10 1840 93 -93 -S 1976

1983 272 14 2069 104 165 8 1997

1984 340 13 2580 98 236 9 2639

1985 361 23 1198 77 -209 -13 1553

1986 188 9 1767 86 -552 -27 2049

1987 360 14 2911 114 445 17 2558

1988 408 14 2138 75 -495 -17 2868
, '

SOURCES: Monthly Statistical Bulletin, BBS.
HOTES: Procurement, imports, stocks changes and offtakes are measured in
thousand metric tons. The ratios are measured in percentage terms, and are
taken with respect to offtakes. The fiscal year starts in July.

"
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TABLE 34: FOlIlGlAJIIS JflPOIT IILL

TIr.r Ilc. I/llut Vorld Vorld Eachq. EaporU lettl ttll'lCH Food Fanlgn Food
I~. I~. Prlc. Ilc. Prln I.t. hblS eror. hit. Crar. hit. Graf,. leclrfpt Dcpadtuec.
000' 000' at USS/_t I/llut 11\\ tr_ trare Tete 1

at USS/Itt hb

1974/7'5 267 2126 454 161.58 13.67 342 31 635.3 313 t70.3

.197'5/76 389 1090 310.5 151.08 14.96 480 43 427.1 523 111.7

1976/77 192 62S 272.25 112.25 15.53 7U 90 190.1 eo1 23.7

1977/78 ]01 1355 251.41 116.17 15.06 15' 171 351.0 325 10l1.0

1978/7'9 56 1102 344.7'5 140.92 15.63 892 218 272.9 Ul0 24.6

197'9/80 717 2082 400.67 '72.75 14.7'9 "50 325 956.8 147'5 64.9

1980/81 84 1000 485.67 '81.97 '7.8' 1334 620 396.7 1954 20.3

19111182 147 1082 399.67 170.65 22.17 1454 m 539.6 2226 24.2

19112/83 316 1524 21lZ.17 159.1 24.48 lMl 1422 811.8 32113 24.7

'9lI3/84 185 1M4 277.17 153.]1 25.17 2052 1376 856.1 3428 25.0

1984/85 695 1885 218.7'5 148.19 27.97 2521 10l' 1206.5 3555 33.9

19l15/86 35 1163 191 129.89 30.27 2717 1569 4n.5 42M U. I

1986/87 260 1507 1M.67 109.69 30.97 3064 '927 663.9 4991 13.3

1987/88 583 2328 266.7'5 123.56 31.47 3700 246' 1394.6 616' 22.6

~

SOJIlCE: : J"'PlI"t. c_ frllll "antllly St.tfstlcal Bull.tln, 88S: world prlCH c_ 'rOlf US of USDA: ellchenge rares CC¥lll!

'rOlf Bangladesh Cenrral S.... Sullerln: the reatlnfng figures fratl Startstlcal Y.arboolt, B8S.

1101£: Il!lIIlttanc.. refer to th. tr_fers fra- langl8desM natlonala working abroad.
lhlt foodgralns IqlOrt bIll la obtaIned IqlUtlng to thlt IqlOrtttd (pIntltlH the world
prlclt end convertIng th. ~t In lelta. lh. food dePlrildeilcy Is the ratlo of the foacfgralns
bl II end thlt forltl an recltlpta.

BEST AVAIlABLE DOCUMENT

l

•
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'rOlf Bangladesh Cenrral S.... Sullerln: the reatlnfng figures fratl Startstlcal Yearboolt, BBS.

1101£: Il!lIIlttanc.. refer to the tr_fers fra- langl8desM natlonala working abroad.
lhlt foodgralns IqlOrt bIll la obtaIned IqlUtlng to thlt IqlOrtttd (pIntltlH the world
prlclt end convertIng the ~t In lelta. The food dtPlrildeilCY Is the ratlo of the foacfgralns
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nationals residing abroad. This last components has been growing'

considerably during the last decade. The foreign receipts of the

country measure the ability of the country of importing foreign goods.

The food dependency behavior shows that the ability of Bangladeshi to

pay for its imports of foodgrains has been growing during the last

decade.

At the same time the food aid dependency ratio, namely the ratio of

the food aid foodgrains import and the total foodgrains imports has been

declining (see lable 35). This tendency has been more pronounced for

wheat imports than for rice imports.

X. popylation and foodgrains Requirements

According to the revised census figures, Bangladesh population has

been growing at a yearly rate of 2.26~ between 1951 and 1961, at 2.48

percent in the period 1961 and 1974 and at 2.32% between 1974 and 198]

(see Table 36).

It is possible that the peak of population growth rate has been

occurring already in the 60's and now, thanks to a number of population

control measures and income growth, is declining.

In order to come up with projections of foodgrains requirements,

three different hypotheses related to population growth have been done •.

According to th~ first hypothes·b during the 80's and the 90's,

population is assumed to grow at a constant rate'of 2.32 percent; in the

s~ond hypothesis the growth rate is assumed to decline at a constant

rate, so that it is 2.36" in the ~O's and 2 ,p~cent 1n the go',,;1n the
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TABLE 2J: FOOD AID DEPENDENCY RATIO

Year Rice Ratio Wheat Total
Ratio Grains

Ratl0

1978/79 92.6 96.0 95.8

1979/80 3.4 64.5 48.9
1980/81 22.6 73.8 69.8

1981/82 20.8 100.0 90.9

198~/83 46.4 55.3 53.7
1983/84 65.4 70.5 70.1
1984/85 18.1 62.2 50.4
1985/86 73.0 91.1 90.5

1986/87 41.4 87.4 80.6
1987/88 32.4 68.5 61.2

1988/89 65.6 63.4 63.4

1989/90 12.1 69.3 55.4

SOURCES: Economic Indicators of
Bangladesh, January 1990.
NOTE: The food aid dependency ratio
is the rat loi.between the food imports
financed by food ald and grants and
the total food imports. .
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TABLE 36: POPULATION

Year Census Populat1on Rev1 sed Figures Growth Rate

1951 44165 44165
1961 55ZZZ 55ZZZ 2.26
1974 71478 76398 2.48
1981 871Z0 8991Z 2.32

SOURCES: Statistical Yearbook, BSS .
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~k1rd hypothesis the 9WCwth rate of ,.4 ~erce~t assumed by the ~orld

. Bank.has been considered (see Table 37),

'There is a large literature relative to calorie req~irements. Most

of the literature is directed against the notion of fixed requirement as

a cut-off point (Sukhatme 1977.1986; Sukhatme-Hargen 1982. Srinivasan

1983. and Osmanl 1988). However, in order to assess the quantitative

magnitude of undernutrition and poverty. some approximate measures of

food requirements are needed, Three such measures are reported below.

The first is the (lOe estimated by Knudsen and Scandizzo (1982) '.at 2020

kilocalories (ktals} per day for the average person of Bangladesh, Chen

(1975) calculated energy requirements at only, ,s89 kcals perd!,y',- The

Bangladesh Bureau of Statlstics,in its Household Expenditures Survey of

1986 argued thit 1800 keals ~uld provide a realistic measure of the

extent of povert).

There are other estimates such as that of ~he Institute of.,

Nutrition and Food Science (lNF) d~ 2273 kcals/dal_ Such a big variety

15 due to different methodologies and perspectives. In order to do

broad assessments of foodgrains requirements, the three cases are

considered appropriate to explor~.

In order to arrive at the foodgrains equivalents the following

~sumptions have been done:

i. Th~ proportion 0 of foodgrains calories (1~) in total calories (1)

is 84 pereent~

iL Rice and w~eat shares ( or and all ) in total foodgrains calories are

set at 86 and 14 percent respectively.

BEST AVAILABLE DOCUMENT .
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TABLE 37: POPULATION PROJECTIONS (in million).

Year

1990
2000

HI

110.8
139.7

H2

109.2
133.4

H3

111.6

141.8

NOTES: 1. HI: gr~wth rate of 2.32 percent troughout the 80'
and 90's.

2. H2: growth rate of 2.16 percent in the 80's and 2.00
percent in the 90's.

3. H3: ~;~wlh rate of 2.4 percent in the 80's and 90's.
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111. The caloric content of 1 gram of rice (.,f) is 3.475 kcals and of

one gram of wheat (.,11) is 3.420 kcals.

Therefore, the total requirement (qf) per person per day is

qf • 'Y O(Ofo{ + 0".(11)"

.,f . of.,f + 011.,11

qf.,f • 0"
where

a • .84; ., • 2020,1800, 1589; Of • .86, all •• 14; 0{ • 3.475, T" • 3.420

(see Table 38).

In order to assess foodgrains requirements and gaps for the overall

population both population data and calorie requirements are needed.

The project-fans of'. foodgral ns requl rements .for the year 2000 are

reported (nTable 39.

XI. foodgrains Gap between Proiected Av~llabllity and Requirements

In order to con~lder food gaps In year 2000 It Is necessary to make

proJection$' of foodgraln production. Three growth rates for rice

production have been considered. -low· growth Is assumed to be 2.3

percent; -average" growth Is 2.5 percent, equal to the actYal growth

rate of rice production between 1975/76 and 1986/87; and ·hlgh" growth,

equal to 2.7 percent (for a rationale of this assumptions see section

VIl) •

for wheat j!roduc.tion, it is assumed to be ze~o 91'ow~h during the

90~s, wlth a level of pr.oducUon .of. 1..5 mUllin metric tons In year

2.000. The rationale behind this assumption Is that the scope for

furt.her. p~p.~ns.ijlJL.o.£. whut. ~f'-4dUc:f.i.OR ~.n. Bang] ade1b. is not cons Idered
.'
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TABLE 38: FOODGRAINS REQUIREMENTS

kcals/day grams/day Oz/day

MHigh W Knudsen, 2020 489 17 .3 •
Scandizzo
J982

wMedlum M BBS 1986 1800 436 J5.4 )

·Low· Chen 1975 1589 385 13.6

NOTE: See bibliography
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TABLE 39: ~OJECTION OF FOODGRAINS REQUIREMENT IN Y~AR 2000
~i" million metric· tons)

Low Calorie Medium Calorie High Calorie

Low Population 18.74 21.23 23.82
Medium Population 19.63 22.24 24.95
High Population 19.93 22.58 25.34

NOTES: low, Medium, and High population refer to population
projections for year 2000 of Table 6.
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. ve!y' ~igh. In,any case, the assumption may be considered as ~iasing

our projections downward.

Foodgra ins gaps measure the dtfference between foodgra ins ,

availability and foodgrain requirementsj av~ilability of foodgrains are

obtained from production figures, taking 10 percent away for fee.d 'use

and seed.

Table 40 illustrates the scenarios for year 2000. A host of

assumptions has been made concerning population growth, calorie

requirements, foodgrains share in total calorie requirements, and

production growth.

For th~-~mgdium· calorie requirements~case (1800 kcals per day) the

foodgra ins gap by year 2000 is goi ng to be an.vwhere betweefl a 0.56

mUJ.jon tons deftcit and a.1.637. millton tons surplus. In the' "mjddle"

case with population growth at 2.32 percent and rice production growth

at 2.5 percent there is going to be no foodll£~ins deficit~ It is worth

remembering that these projections have. been made taking wheat

production growth rate equal to zero and assuming only 1.53 million tons

production in year 2000.

From the analysis of the projection of foodgrain requirements the

following conclusions emerge. The alilximum defic..i,t), corresponding to

h1~p'ulation gro.wth, 10~..Ju:'P.'tu£tion growth. and hiQh calorie scenariQ,

is 0( 3.319 ~illion metric tons, of whichJ.121 rice and the remaining

2.198 million metric tons of .wheat. In the\:J.TllC1dle ~ase ~ith medium

population growth, medium calorie, and medium production growth, there

is a .0~2 ~illion metric tons surplus of which 1.963 million metric tons

II'

• 57 -

. ve!y' ~igh. In,any case, the assumption may be considered as ~iasing

our projections downward.

Foodgra ins gaps measure the dtfference between foodgra ins ,

availability and foodgrain requirementsj av~ilability of foodgrains are

obtained from production figures, taking 10 percent away for fee.d 'use

and seed.

Table 40 illustrates the scenarios for year 2000. A host of

assumptions has been made concerning population growth, calorie

requirements, foodgrains share in total calorie requirements, and

production growth.

For th~-~mgdium· calorie requirements~case (1800 kcals per day) the

foodgra ins gap by year 2000 is goi ng to be an.vwhere betweefl a 0.56

mUJ.jon tons deftcit and a.1.637. millton tons surplus. In the' "mjddle"

case with population growth at 2.32 percent and rice production growth

at 2.5 percent there is going to be no foodll£~ins deficit~ It is worth

remembering that these projections have. been made taking wheat

production growth rate equal to zero and assuming only 1.53 million tons

production in year 2000.

From the analysis of the projection of foodgrain requirements the

following conclusions emerge. The alilximum defic..i,t), corresponding to

h1~p'ulation gro.wth, 10~..Ju:'P.'tu£tion growth. and hiQh calorie scenariQ,

is 0( 3.319 ~illion metric tons, of whichJ.121 rice and the remaining

2.198 million metric tons of .wheat. In the\:J.TllC1dle ~ase ~ith medium

population growth, medium calorie, and medium production growth, there

is a .0~2 ~illion metric tons surplus of which 1.963 million metric tons



- 58 -

Table 40: Foodgrains Gaps in Year 2000 (million metric tons)

Medium low High
Population Population Population

High Production
. High Calorie -2.093 -0.958 -2.475

Medium Calorie 0.625 1.637 0.285
low Calorie 3.233 4.125 2.932

MEDIUH PRODUCTION
High Calorie -2.519 -I. 384 -2.901
Medium Calorie 0.199 1.211 -0.141
low Calorie 2.806 3.699 2.506

LOW PRODUCTJ ON
High Calorie -2.937 -1.801 -3.319
Medium Calorie -0.218 Q...ll3 -0.559
low Calorie 2.389 3.282 2.088

Notes:

Explanation of the terms low, High, Medium and Average as referred to
calorie, production and population is contained in the text.
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are surplus of rice and 1.763 million metric tons of wheat deficit (see

Table 41). That suggests that BtnSLladesh can have rice surplus and yet

have ~~at deficit.

These exercises point to a concern for the future of the foodgrains

situation of Bangladesh. but not to a bleak prospect. The emerging

message seems to be that moderate expansion of foodgrain~ .dlffer~~m

~. sus:b.. as wheat. maize. 'barle~ could meet the foodgrains .needs of

the country.

XII. plstribution of population and Demand.

It has been argued that the distribution of the population both in

terms of location ~urban or rural area) ~nd in term&. af ilq~ sJr~

have important effects on the foodgrains situation of the country. lhi

. mar~ urban.i~e~ th~.p"ol?u1ation, the less is the consumption of

foodgrai~s, and the more diversified becomes the diet. The·bigger the

proportion of adults in the population. the higher the calorie

requirements, implying higher foodgrains requirements. It is

interesting to try to assess quantitatively the impact of these two

aspects of distribution on foodgrains demand.

A. Urbanization

In order to do projections about urban population growth (see Table

42), both the natural growth rate of population growth rate and the

outmigration rate from the rural to urban areas have to be considered.

The growth rate gU of the urban population is then given by: gU. ~u

+ vUwhere vUis the natural growth rate. and ~u is the growth of urban
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TAILE( 41} RiCE REQUIREMENT GAPS IN YEAR 2000 (millton metric tons)

Hedlum low HIgh
Population PopulatIon Populat Ion

Hi gil production
High Ca1orl e 0.051 1.0Z7 -0.277
"edium Calorie 2.389 3.259 2.096
LoW Calorie 4.631 5.399 4.37Z

MEDIUK PRODUCTION
High 'Calorie -0.374 0.601 -0.703
Hedium Calorie 1.963 2.832 1.670
LoW Calorie 4.205 4.973 3.946

LOW PRODUCTJ ON
High Calorie -0.792 0.183 -1.1 ZO
Medium Calorie 1.545 2.415 1.252
loW Calorie 3.787 4.555 3.529

Notes:
a. Production Growth: High (2.7%), Medium (2.5~), Low (2.3%)
b. population Growth: High (2.4~), Medium (2.32%), Low (2.0%)
c. Calorie: High (20Z0), Medium (1800), Low (1589)
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TABLE 42: URBAN POPULATION OF BANGLADESH

Year Revised Growth of Urban Urban Pop. Urban Pop.
Population total Population Share (~) Growth
(mt111on) Populat ion (million) (%)

(~)

1974 76398 6977 9.1
1981 89912 2.32 14089 15.7 10.05

SOURCES: StatIstical Yearbook 1989. BSS.
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Population total Population Share (~) Growth
(mt111on) Populat ion (million) (%)
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population due to Qutmigratlon. The parameter Jju is equal to: JjU a

pru(l_aU)/au where aU is the share of urban population and pru is the

rate of outmigration from rural to urban areas, assumed to be equal to

0.75 percent. Projections of urban population for the case when the

natural growth rate is asssumed to be 2.32 are reported in Table 43.

It is interesting to compare the foodgralns de~and projections that

are based on a simple aggregate demand model with the projections done

taking into consideration the structural change involving urban growth

JLsee Appendix 3 and 4).

The projections without taking into consideration urban growth are

reported in Tables 44, 46, and 48. The maximum deficit in these

projections is 2,920 million metric tons corresponding to population

growth of 2.4 percent, production growth of 2.3 percent and income

growth of 5 percent.

The projections done taking into consideration urban growth (see

Appendix 3 for explanation ), are'reported in Tables 45,47, and 49. In

this case the wo'rsF:scenario gives a deficit of. 1.274' million metric

tOn! in year 2000.

The average difference in growth rate projections between the case

when only aggregate foodgrain demand is considered and the case when

foodgrain demand is disaggregated into its urban and rural components is

about 0.7 percentage point. If such a difference In growth rates is

sustained into the 90's, It implies an-average difference In foodqrains

demand in year 2000 of 1.65 million metric tons.

The general conclusion of the preceding exercises is to reinforce

the idea that structural change in the composition of population of
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pru(l_aU)/au where aU is the share of urban population and pru is the
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TABLE 43: URBAN POPULATION PROJECTIONS

Year Total Growth of Urban Urban Pop. Urban Pop.
Populat fan total Populatfon Share (%) Growth
(million) Population (million) (%)

(1.)

1985 98.6 2.32 18.1 18.4 6.35

1990 110.8 2.32 24.1 21.7 5.65

1995 124.4 2.32 30.9 24.9 5.03

2000 139.7 2.32 38.9 27.8 4.58

NOTE:
The outmfgratfon rate from rural to urban areas fs assumed equal to
0.75 percent.
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Table 44: Growth Rates of Foodgrains Demand in the 90's
(". percentage term) wi thout Urban/Rura1 Di saggregat ion

High Income

High population

Medium population

Low populat ion

3.544

3.499

3.432

Medium Income

3.104

3.059

2.992

Low Income

2.664

2.619

2.552

NOTE.
a: Population Growth: high (2.4%), medium 2.32%, low (2.00%)
b. Income Growth: high (5%), medium (4%), low (3%)
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Table 45: Growth Rates of foodgrain Demand in the 90's
(in' percentage term) with Urban/Rural Disaggregation

High population

Medium population

low population

High Income

2.861

2.821

2.749

Medium Income

2.421

2.380

2.309

low Income

1.981

1.940

1.869

Notes:
a: Population Growth: high (urban 4.8~, rural 1.57%), medium
(urban 4.8~, rural 1.5%) and low (urban 4.68%, rural 1.37%).
Outmigration rate O.75~.

b. Income Growth: high (urban 7~. rural 3%), medium
(urban 6%, rural 2~), low (urban S~, rural 1%)
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Table 45: Growth Rates of foodgrain Demand in the 90's
(in' percentage term) with Urban/Rural Disaggregation
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Medium population

low population

High Income
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2.421

2.380

2.309

low Income

1.981

1.940

1.869

Notes:
a: Population Growth: high (urban 4.8~, rural 1.57%), medium
(urban 4.8~, rural 1.5%) and low (urban 4.68%, rural 1.37%).
Outmigration rate O.75~.

b. Income Growth: high (urban 7~. rural 3%), medium
(urban 6%, rural 2~), low (urban S~, rural 1%)
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Table 46: Consumption of F~odgralns in Year 2000 (million metric tons)
~ut Urban/Rural Disaggregation

Hfgh popvlation

Medium population

low populat Ion

High Income

24.943

24.83]

24.665

Medium InclIr.le

23.869

23.762

23.603

Low Income

22.841

22.739

22.587

Notes:
I: Population Growth: high (2.4~). medium 2.32~, low (2.001.)
b. Income Growth: high (5%), medium (4%), low (3%)
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Table 46: Consumption of F~odgralns in Year 2000 (million metric tons)
~ut Urban/Rural Disaggregation

Hfgh popvlation

Medium population

low populat Ion

High Income

24.943

24.83]

24.665

Medium InclIr.le

23.869

23.762

23.603

Low Income

22.841

22.739

22.587

Notes:
I: Population Growth: high (2.4~). medium 2.32~, low (2.001.)
b. Income Growth: high (5%), medium (4%), low (3%)
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Table 47: ~~"Cumpt10n of Foodgraln In Year 2000 (mIllion metric tons)
with Urban/R\lra'i Dluggregatlon

,. ,_, ., I

• High Income Hedlum Income Low Income

High population 23.297 22.293 21.333

Hedlum population 23.203 22.203 21.246

Low population 23.038 22.045 21.096

Notes:
a. Population Growth: high (urban 4.88%, rural 1.57%), medium
(urban •. 8%, rural 1.5ft) and low (urban 4.68%, rural 1.37%).
Outmlgratlon rate 0.75%.
b. Income Growth: high (urban 7%, rural 3%), medium
(urban 6%, rural 2%), low (urban 5%, rural 1%)
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Table 48: Deficit (or surplu~) of food~rains in year 2000
without urban/rural dll~Q~r~gations
(million metric ton~j

High Income Medium Income Low Income

HIGH ;. )DUCTJON
~~ry High Population -2.358 ·1.272 -0.233
High Population -2.077 -1.003 0.024
Medium Population -1.965 -0.896 0.126
Low Population -I. 799 -0.737 0.278

MEDIUM 'RODUCTJQN
Very High Population -2.784 -1.698 -0.659
High PO~Ulation -2.503 -1.429 -0.402
Medium opulation -2.391 -1.322 -0.299
Low Population -2.225 -1.163 -0.147

LOW PROD~CTJON
Very High Populatio:, -3.201 -2.116 -1.076
High Population -2.920 -1.847 -0.819
Medium Population -2.809 -I. 740 -0.717
Low Population -2.642 -1.581 -0.565

NOTE:
a.
b.

c.

d.

Production Growth: High (2.7'), Medium (2.5'). Low (2.3')
Income Growth: Very High Popullati~n (3.") High (5'), Medium (4').
Low (3')
Population Growth: Very High POt:Wiat~Oil (2.6') High (2.4') I Medium
(2.32'), Low (2') .
Negative sign denotes a deficit: positive sign denotes a surplus
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llble 49: Deficit (or s~rplus) of foodgrains in year 2000
(million metric tont! with Urban/Rural Disaggregatlons '

High Income Medium Income low Income

HIGH PRODUCTION
High Population -0.431 0.572 1.532
Medium Population -0.336 0.662 1.619
low Population -0.172 0.820 1.770

MEDIUM PRODUCTION'
High Population -0.857 0.146 1.107
Medium Population -0.762 0.236 1. 193
Low Population -0.597 ,0.394 1.344

LOW PRODUCTION
High Population '-1.274 -0.271 0.689
Medium Population -1.m -0.180 0.775
Low Population -1.015 -0.023 0.926

Hotes:
a: Population Growth: high (urban 4.88~, rural I.S7~), medium
(urban 4.~, rural 1.5~) and, low (urban 4.6~, rural 1.37~).
Outmlgrat'on rate O.75~.

b. Income Growth: high (urban 7l. rural 3~), medium
(urban 61, rural 2~). low (urb~ I ~I. rural 11)
c. Production Growth: High (2.7~). Medium (2.5~), low (2.3%)
d. Hegative sign denotes a deficit. positive sign denotes
a surplus.
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Bangladesh, wherou urban population share Is Increasing rapldly,,)!a,,,,

d,r,ap ~equllnces til .f.be fo~d9rillns sltuatlofL of thg country. Unless

more detatled studi,s on thll behavior of fl)odgralns consUlnptlon In rural

and,urban ar815 are conducted. and unless deeper analysis of rural urban

migration is, undertaken. the Ilueument of overall foodgralns

r..c.qyjr_emen~s .growth should be revised downward by at least seven tellth

of ~. .pel'GenHge point.

Finally, it is noteworthy to compare the projections of foodgraln

gaps (nutritional point of view) with the projection of excess supply

(e~onomlc point of View). The -economic· projectfons point to a less

bleaker future than the nutritional projectfons.

In the worst scenarfo of each set of' projections, the.. OJl!rttJonat
, ,

.s..~ fs 3.319 IIII111on. metrfc t,ons, whereas th9. Q.l;M9.lJ!lC;,Jt)(~JolU.,demand is

2.~20 !l'l1.lIon D1etr~c tons (gr ,1..274, ff urban growth is. ~l~l!n. .in10.

IC~OU~t) •. Th~ nutritional projections assume no ~~ange fn pattern of

consumptfon deriving from efther urbanlzatfon or ~rowth of income.

B. Rice and Wheat disaggregation

Until now, demand projections have been' done aggregatfng both rfce

Ind wheat fnto the composfte group called foodgralns. In the

projectfon~ tt was assumed 1h1lihl .J.ocome-ehstlctty oLfgodgraln

demand..u Q.."44 and that the base year (1990) consumptfon of foodgralns

is equal to 11.5 ml1110n metric tons, correspondfng to 433 grams per day

which is very close to the -medlum-calor..le requirement of ,l~,QP keats

per d~y ,per p,erson. It is '?teresttp," '8 IOlAplro ..Lbt. Joo~9,r~lil'"

'projectlons with ·the projection of rice and wheat demand separately (see I
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Appendix 4JA The base year consumption of rice is 14.73 million metrgc

tons Ind for "heat is 2.77 million Iletric tons. Th~se figures ~

obtained by taking the shares of total foodgra1n consumption of 17.5

mUlton lIletr1c tons corresponding to rice and wheat intakes of 84

percent and 16 percent respectively. The resulting growth rates,

cons~mpt1on projections and excess supply projections are reported in

T.•ltl es 50~o :S6.

The worst scenario gives I foodgra1ns deficit of 0.656 million

lIetric tons in year 2000 which is.lluch low.~.r than the corresponding

ftg~~e for the foo~~rlin projection done without taking into account

b~ w:1!.an/rur~l and r.i~e/wheat dfs~~gtegat1on. The disaggregation

points to the fact that rice is g9.I,,9._ t~ be in e.xc;!!,U..~ and

therefore Ilost of the deficit is really going to be a wheat deficit.

The conclusion that em1rges from both types of disaggregation, by

cOlll11odlty and by area, 15 that foodgrains deftc.1t projections are

smaller than in the case when no disaggregation is undertaken.

C. Age Distribution

The tentative conclusion (see Appendix V) is that neglecting the

age distribution in the foodgrain demand projection for the year 2000 is

not likely to affect the results very much.

I,
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TABLE 50: GROWTH RATES OF RICE DEMAND IN THE ~O's

High
Income

Medium low
Income Incomo

Hfgh Populltfon 2.637

Medfum Populatfon 2.593

low Population 2.515

2.248

2.204

2.126

1.858

1.814

1.736

Notes:
I. PopulatIon Growth: Hfgh (2.4~), medium (2.32~), low (Z.OO%)
b. Income Growth: High (5~), Medium (4~), Low (3~J
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Medfum Populatfon 2.593

low Population 2.515

2.248

2.204

2.126

1.858

1.814

1.736

Notes:
I. PopulatIon Growth: Hfgh (2.4~), medium (2.32~), low (Z.OO%)
b. Income Growth: High (5~), Medium (4~), Low (3~J
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TABLE 51: GROWTH RATES OF WHEAT OEHAND IN THE 90's

High Population

Medium Population

low Popul aUon

High
Income

2.347

2.2B5

2.175

Medium
Income

2.205

2.143

2.033

low
Income

2.063

2.002

1.892

.1

Hotes:
I. Population Growth: High (2.4~), medium (2.32%). Low (2.00~)

b. Income Growth: High (5~), Medium (4~). Low (3~)
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2.143

2.033
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Income
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1.892

.1

Hotes:
I. Population Growth: High (2.4~), medium (2.32%). Low (2.00~)

b. Income Growth: High (5~), Medium (4~). Low (3~)
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TABLE 52: CONSUMPTION OF RiCE IN YEAR 2000 (mt1Hon metric tons)

HIgh M~dlum low
Income incoiiiif IncCl!Jle

High Population 19.176 18.443 17.738

Medium Population 19.092 18.362 17.660

lOw~opulat Ion 18.943 18.219 17.523

Notes:
a. PopulatIon Growth: HIgh (Z.4%), medIum (2.32~). low (2.00~)

b. Income Growth: HIgh (5%)'. Hedlum (4%). low (3%)
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TABLE 53: CONSUMPTION OF WHEAT IN YEAR 2600
(million ~tric tons)

High Population

Medium Population

Low Populi t Ion

High
Income

3.502

3.481

3.443

MedIum
Income

3.453

3.432

3.394

Low
Income

3.404

3.384

3.346

Notes:
a. Population Growth: High (2.4~). medIum (2.32%), low (2.00%)
b. Income Growth: High (5%), Medium (4%), Low (3%)
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TABLE 54: TOTAL FOODGRAIN CONSUMPTION IN YEAR 2000
(mUlton lIetri.c tons) DISt:..GRtG~~~~::_~~~~::l""'.:~J:~ND

High Hedium Low
Income Income Income

High Population 22.679 21.896 21.143

Medium Population 22.573 2J. 794 21.044

low Population 22.386 21.614 20.870

Notes:
a. Population Growth: High (2.4~1. medium (2.32r.). Low (2.001.)
b. Income Growth: High (5~). Medium (4~). Low (3~)
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TABLE SSJ EXCESS SUPPLY OF RICE IN YEAR 2000
(,n"mllllon metrfc. tons),

High Income Medium Inc~me Low Income

HIGH PRODUCTION
Hfgh Populatfon 2.339 3.072 3.777Hedlum Population 2.423 3.153 3.855Low Populatfon i:S72 3.296 .,3'; 992}

MEDIUM PRODUCTION
High Populatf on 1.913 2.646 3.351Hedlum Population 1.997 2.727 3.429Low Population 2.146 2.870 3.566

LOW PRODUCTION
High Populatfon 1.496 2.229 2.933Hedlum Population 1.5~O 2.310 3.011Low Populatfon 1.728 2.452 0:149)

Notes:
a: Population Growth: high (urban 4.6Sr., rural 1.57~), medium
(urban 4.8~, rural 1.S~) and low (urban 4.68%, rural 1.3i~).
Outmlgratlon rate O.7S~.

b. Income Growth: high (urban 7~, rural 3%), medium
(urban 6~, rural 2%), low (urban 5,;, rural 1%)
c. Production Growth: High (2.7~), Medium (2.5%), Lew 12.3%)
d. Negatlvp. sign denotes a deficit, positi~e sign denotes
I surplus.

BEST AVAILABLE DOCUMENT
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~.F t6f EXCESS SUPPLY OF FOOOGRAJN IN YEAR 2000
(tn IQnllon..lII1rlc tons)

High Income Hedlum Income low Income

•

HIGH PRODUCTION
High Populat Ion 0.187 0.969 1. 722
Hedlum Population 0.292 1.071 1.821
lOM Population 0.479 1.251 1.995

MEDIU" PRODUCTION
High Population -0.238 0.543 1.296
Medium Population -0.133 0.645 1.395
low Population 0.053 0.825 1.569

LOll PRODUCTJ ON
High Population -0.656 0.125 0.879
Hedlum Population -0.550 0.227 0.977
low Population -0.364 0.408 J.152

Hotes:
a: Population Growth: high (urban 4.8~, rural 1.57%), medium
(urban 4.~, rural 1.5%) and low (urban 4.68%, rural 1.37%).
Outmlgratlon rate 0.75%.
b. Income Growth: high (urban 7%, rural 3%), medium
(urban 6%, rural 2%), low (urban 5%, rural 1%)
c. Production Growth: High (2.7%), Medium (2.51.), low (2.3%)
d. Negative sign denotes a deficit, positive sign denotes
• surplus.

BEST AVAILABLE DOCUMENT
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APPENDIX I. KAKWAtH GROWTfl RATES

The yrowth measure proposed by Kakwanl Is based on an extension of

the simple averago of yearly growth rates. Specifically.

if rl .. (Xl· XH)/X", Is the growth rale In year t associated to the

time series (~,; t·O,I, ...• k), then the easiesl measure of growth over

k periods Is

•
RCO) .. i L r l

I.,

Kakwani goes further trying to Incorporate a Concern for fluctuations of

growth rates tnto the overall measure of growth. To do thts he proposes

the following measure

R (I:)

•.. [ iE Cl+r,)lo( ) - 1 if £Ill
till

•
.. Antilog [ ~E log(l+r t ») - 1 if 1:"1

till

•

where £ ts the measure of relative risk aversion which is constant for

this specification. If f .. O. then the measure is completetely

unconcerned about the fluctuations In the yearly growth rates. This Is

the case with the simple average R(O) of growth rates. As £ rises more

and .more importance Is attached to. these fluctuations. R(£) Is

monotontcally decreasing In £. It achieves its maximum value at £ .. O.

Therefore the expression

V(£) .. R(O) • R(f)

BEST AVAILABLE OOCUMENT.
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measures the loss of the tot.l growth rates due to the fluctuations In

the yearly growth rates. In order to compare the growth over two

periods. the change In growth rates can be expressed as follows:

AR«() • AR(O) • AV(f)

This formula has a very simple interpretation. The first term Is the

pure Mgru~t~ .ffectMwhich measures the change 1n growth rates when the

degree of fluctuations does not vary across periods. The second term

measures the Mstability effectMand takes Into account the degree of

fluctuations ar.ross periods. Applying this method to Bangladesh

foodgralns production data the eo's appear to be "better" than the 70's

both In terms of purely growth effect and In terms of steadiness of

growth fluctuations.

Without trying to ana'lyze this association furt.her, It Is

suggestive of a deeper relation between growth and stability.



I
I

• 61 •

APP~HDJX 2. DIVERGENCE HYPOTHESIS or YIELD GROWTH RATES.
t

The.d,vergence hypothesis has been formulated as follows:

For each region i (t.J ••••• 21) the growth rate of ytelds, ~'y. has been

estimated according to an exponential trend as follow:

log yf t • a'y + ~'y.t

where 1f, is the yield rate of region I at tIme t.

Similarly, for fertilizer dlstrlbutlon per acre (f't), IrrIgated
I

area percentage (lap',), and share of acteage devoted to high yieldIng

varieties (hyv l,). we can estimate the growth rates ~ff' pl •••• and /J'hY"

IS follows:

log fl, • a'f + /J'f.t

log lap', • a',,, + p1trr.t

and

log hyv', • a'hY" + P'hY".t

We then consider the following equation:

(J) ,9'.,. a + b.y'o + C.pl f + d.p\, + fl.P'hY"

The divergence hypothesis states that b > O.

Ho~e that 1'0 is the !nltial values for rice yield In region I.

Different values for these in~tlal values have been chosen. For values

of J977/78, or J978/79, or 197~/80 or an av~rage of these three values

the results do not ~hange qualltatevely. Hamely, b Is always found to

be statistically not different from zero.

Since fertilizer distribution. Irrigated area and use of high

yielding v&rletles are ltkely to be highly correlated across time, as It

15 also sllggested by their correlation matrix (see Table 57a), equation

(1) has been estlmaled by taking out from each growth variable on the

III

I•
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left hand side the effects deriving (rom the othcr subscQuent variables,

in the following WI)'.

first the two following equations are estimated:

~l f .. Af + Btpl.rr + ClJlh~ + '( It

pl.rr" A, + Cplh~ + (llrr

Then, the estimated residuals IrB fitted into equatIon (I) as follJws:

(2) I I"t "' I1J y" a + boy 0 + Co( , + do( Irr + eo/J hyv

~here the A denote In estImated value.

Equations (2) related the yield growth acros regIons to the Initial

size of yield, to the growth of fertilIzer distribution per acre, after

~he effect of irrigation Ind high yielding varieties is taken into

Iccount, to the growth of 1rrl~ated land, after the use of high yielding

varieties is taken Into account, and to the use of high yielding

vlrieties.

A different definition of growth has also been used. Instead of

considering the semilogarlthmlc fitted trend, the definition of growth

based on the first and last year of the period, has been considered.

This Is the most commonly used definition of growth In the literature of

convergence hypothesis (see Table 57).
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TABLE 57: GROWTH AND SIZE OF YIELD RATES ACROSS REGIONS

Growth of Yield is Estimate T-value Corre1a 11 on wI th
the Defendent Dependent VarIable
Varhb e

Constant -0.B3 -1.22
Initial Yield (log -1.54 -1.31
of Yield in
1977/78)
Fertilizer Growth 0.066 1.30
Irrigated Area 0.122 2.89 -0.456
Growth
High Yielding 0.166 4.11 0.776
Varieties Growth
Corrected R-square 0.686
F(S,16) 11.88
Durbin-Watson 2.04

NOTES: The growth rates used are based on the log dIfference between values at the
end and values It the beginning of the period 1977/78 to 1986/87.

•
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APPENDIX III. Foodgralns demand projection dlsaggregatlng with respect

to rural and urban areas.

Total demand 0 can now be dlsaggregated Into Its urban component,

OU, and Its rural component, 0', as follows:

o• DU + 0', and then the growth rate Is

o• OUau + 0'0'

where the A denotes growth rates, and the o's denote the shares of urban

and rural demand In total foodgralns demand.

How for urban demand growth,

Ou • 0 + oU(9U• 0)

where U Is urban population, yU Is urban income and OU Is urban Income

.lasticlty of foodgralns demand. Similarly, for rura~ demand growth we

have a similar expression:

0' • A+ Q'(9' . R)
In the projections three scenarios have been specified for

population growth, income growth and production growth.

For population growth, the high growth for the overall population

is taken to be 2.4 percent in the 90's, with associated urban growth of

4.88 percent and rural growth of 1.57 percent. Similarly, the medium

case growth is 2.32 percent with urban and rural growth of 4.8 and 1.5

percent respectively. The low case gives 2.0 percent population growth

for the overall population and 4.68 and 1.37 percent for urban and rural

population.
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For income ~rowth, the high case gives (5,7,3) percent for overall

populltion, urban Ind rural population; the medium case gives (4,6,2)

and the low elSI Glvls (3,5,1).

For produqtion growth, the high case gives 2.7 percent, the medium

CISI gives 2.5 percent Ind the low case gives 2.3 percent.

. For thl income Jllstlcltles, and population shares the following

parameters have been used.

aU • 0.25; a' • 0.485 (average of H£S 1983/84 amd 1985/86); aU • 21.7

percent and 0' • 1- aU.

In the above computations the shares of urban and rural consumptlon

of foodgralns Ire taken equal to the population shares. This il not

correct. In fact, the shares of urban consumption of total foodgralns

Is likely to be lower than the share of urban population. If that is the

cue the previous computations are biased upward. 31nce the total

demand growth cln be expressed as

6. OU(DU • 6') + 0'

it is clear that, as long as the urban foodgrains growlh is hi~her than

the rur.l foodgrains growth, the total demand growth is an increasing

function of the share of urban foodgralns consumption in to~al

consumption. Alower value for aU would put a downward pressure on the

total foodgralns projected growth rate.

To get an Idea of the value of the urban share of foodgra ins

consumption, let us denote by Q the ratio between average foodgrains

consumption per capita in urban and rural ar~Gs. Then to get the share

aU of urban consumption let nole that

-
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au Q. aU---1-0" l-au

Ind therefore, It 1s possible to get suo

Using In Iverlge of the values of foodgrains consumption per captta tn

urban Ind rural trell from HES, we get Q •• 90~, from which SU • 20

percent.

Therefore, the use of the population shares for the consumption

share does not seem to produce such a big mistake.
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APPENDIX JV: Projection of Foodgralns Demand dlnggregatlng both w,lth

respect to rural/urban areas and wIth respect to rIce and

wheat.

let D'J denote the demand (or commodIty J (rIce or wheat) In Irea

(urban or rural). Then, assuming prIces to be constant, demand growth

can be expressed as (ollows:

OIJ • ~'J + ,,,'J(9'J • ~IJ)

where 0 is demand , P is population, V is income, ~ Is lncome

elasticity, Ind the A denotes growth.

Total foo~grain demand is then the sum of its components:

D• IIIJ 61J 0'J

where 0 fs the demand share, namely 0', • DIJ/I,IJD'J'

In order to get projection for foodgraln consumption at tIme t, we have

used the following formulas:

ot. I,IJO"J. III,Do.,exp(o',t)

where the superscrIpts refer to tIme.

For a slngle commodity, the growth of demand, irrespective of area,

would be OJ • I, Ol,o,

where o• • 0' llI.O',.

How to get the figures for growth we need the numbers for the

elasticities ,,1, and the consumptIon shares 0',. For the elasticities

we refer to the HES 1985/86 where:

Income Ellstic i tY.Dr Urban Rural
Demand
RIce .16 .43
Wheat .13 .20
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The shires a l
J are based on inlakes ftgures reported in liES 1985/86 and

Ire:

Demand shares
Rice

Wheat

Urban

13.30

9.07

Rural
75.81

1.81
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APPENDIX V: AGE DISTRIBUTION

The data on age distribution are based on the Census figures and

,are. reported tn Table 58.

1.\'" Note that the adult popuhtlon In the age range of 15·64 ts growing

at the hlghe~ rate 3.2 percent.

In order to get a comparison with the previous exercises of

projection of foodgralns demand, the total demand 0 can be dlsaggregated

tnto the ·old" population (ages 15+) demand D° and the ·young" population

(ages 0-15) DY as follows:

o• D° + DY

Assuming that the consumption of a young person Is a fixed proportion Q

of the consumption of an old person, namely

tY/y • aDo/o

where y ts the number of ·young· and 0 ts the number of "old", the

growth rate of demand of the young Is

6Y • 6° - Y+ 0

Tha growth rate of total demand Is then a weighted average of demand

growth of old and young:

6 • 6°0° + DYaY

where the a's are the shares of old and young demands In total demand,

Ind the growth of old demand Is

6° • 6 + aO (Y - 6)

where aO is the income elasticity of demand of the old.

Assuming 6 • 3.2 percent; Y • 4 percent; j • 2.4 percent; aO
• 53

percent; oY • 47 percent; aO
• 0.485.
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TABLE SB: AGE DISTRIBUTION OF BA/fGLADESll1 POPULATION

0-14 15·64 65+ TOTAL
1074 Population 34.37 34.83 .23 71.48

(mOlton)
Share (") 48 48.7 3.3

11181 Population 40.60 43.56 .29
(mOlton)
Share (") 46.6 SO 3.4

Gro"lth (%) 2.37 3.2 3.1 2.83

SOURCtS: Statistical Yearbook 1989, B8S.
NOTE: The Census Figures have not been revised ...

•
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With these values the growlh ralo of foodgralns domand Is 3.21 porconl.

The difference with respect to the figure of 3.06 computed In the

.b.enc. of .g. dIsaggregation Is nol greal (0.15 percent).

The tentative conclusion is thal negiocttng the .ge dlstrlbutton In

the faodgr.lns demand ~roJectlons for lhe yoar 2000 Is not likely to

.ffect the results very much.
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