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PRODUCTION PERFORMANCE OF BANGLADESH
AGRICULTURE, 1967-70 TO 1976-79: AN ANALYSIS
BY COMPONENT ELEMENTS OF GROWTH

S.M.M. Murshed”

ABSTRACT

This paper examines the production performances of 15 major crops in Bangladesh during the
period 1967-70 to 1976-79 using official data. It identifies the component elements of growth and
measures their relative contributions to the growth in crop output. Three broad components of
growth-area, productivity and their interaction are considered. The area component is analysed in
terms of net area (rather than in gross area) and cropping pattern shifts and their interaction
effects. This paper identifies ‘crop-push’ and ‘'area-push' shifts in cropping pattern, and the
crop-push shift is analysed in terms of ‘substitution’ and ‘expansion’ effects. The yield element of
the productivity component is further decomposed into ‘technology-spread” and ‘technology-
neutral' yields and their interaction effects. The study reveals that the growth in total crop output at
the national as well as divisional levels has been unsatisfactory over the period of study. A wide
variation in the relative contributions of various component elements to the output growth of
individual crops is also observed. Finally, some recommendations are made so that a better
production performance of Bangladesh agriculture can be achieved.

I. INTRODUCTION

This paper is not concerned with the growth trend of agricultural output per se; rather it
examines the production performance of crops in Bangladesh during the period 1967-70
to 1976-79. It also identifies the component elements of growth, and measures their relative
contributions to the growth in crop output. Knowledge about the growth of crop output over
time and the relative importance of the underlying factors responsible for such growth is
crucial for better understanding of the overall agricultural production possibilities.

The component analysis of the growth in crop output has occupied an important place in
agricultural economics literature, particularly in India. The increase in agricultural

“Associate Professor, Department of Agricultural Economics, Bangladesh Agricultural
University, Mymensingh.



V] The Bangladesh Journal of Agricultural Economics

production has traditionally been explained in terms of the ateaand yield components.
| However, Minhas and Vaidyanathan (1965) added a third component, the cropping pattern.
. They demonstrated an ‘additive scheme of decomposition’ to measure the relative contei-
| butions of ares, yield and cropping pattern components and an interaction component of
cropping pattern and yield to the growth in agricultural output in India. The pioneering
}  work of Minhas and Vaidyanathan atteacted many sesearchers (Venkataramanan and
[ Poahladachar 1980 ; Sondi and Singh 1975 ; Mista 1971) to study the relative contributions
b of different souces to the growth in agricultural output at the State ot all-India level. In
b Bangladesh, following Minhas and Vaidyanathan’s approach, Hossain (1980) estimated the
b relative contributions of various component elements to the growth in ceteal production
L for the period 1964-67 to 1976-78.  Sagar (1977) and Natain (1977) introduced tespectively
| the price structure and locational shift components in their analyses of the growth in agri-
| caltunl productivity, and made significant improvements over the Minhas-Vaidyanathan
| acheme!

i On the question of decomposition of growth into its components, the present study
| differs from carliet studies in three respects. Firstly, the area component is analysed in
| met mther than in gross tems. Secondly, the cropping pattern shift effect is explained with
“ respect to its component effects rather than in terms of a single effect. Thirdly, the pre-
f. seot study introduces the technological aspect in the yield element of productivity growth,
E and incorporates the locational shift clement similat to Narain’s study.

b On the question of measuring the ‘aggregate effect’ of the shift in cropping pattern, the
b peesent study differs from Venkataramanao-Prahladachar’s study in two_ gespects' Firstly,
it identifies ‘crop-push’ and ‘area-push’ shifts in cropping pattetn, and then it analyses the
b crop-push shift in terms of ‘substitution’ and ‘expaasion’ effects ; while the Venkataramanar-
| Poahladachar’s study analyses the ‘aggregate effect’ of the shift in cropping pattern interms
of ‘substitution’ and ‘expansion’ effects, Secondly, the present study employed a decom-
i position method ; while Venkataramanan and Prahladachar (1980) suggested a method
“by comparing the atea growth rates in individual crops with the growth rate that occurred
E  in the gross cropped area” (p. 81). T he advantage of the present method is that it measures
f  the substitution, expansion and area-push effects of the cropping pattern shift for each
j  individual crop separately.

| The next section presents the methodology of decomposition. The sources and limita-
| tions of data are discussed in section IIT. Section IV summarizes findings of the study.
F  Policy implications are given in the concluding section. e

1. METHODOLOGY OF DECOMPOSITION

' 'The total change in the value of gross agricultural output in constant prices ~between
| two time periods may be expressed in the form of the equation :
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0'—0°=G'Y!~ GOY? (1)
where,

=value of gross physical output in constant prices ;
G=gtoss cropped area ; Y=zlevel of productivityin value terms at constant prices |
and subscripts 1==current period and (==base period.
The right hand side of equation 1 can be decomposed as

(G'— Y)Y G (YY) 4 (G'—GO)(¥' - Y 0
Since by definition

C=3IA; Y'=0/G'; 0 = 35 Q\p, and ¥ =Q A,
rc tc

where,

A=area ; Q=physical output ; P=constant price ; y=yield rate ; and subsctipts
c=c-th ctop ; t==r-th division and t=t-th time period.

We can restate equation 2 as

zz (Alct - Aocr) yocfpc + 22 Aocf(y lct_—yo:t) p <
rc tc

435 (AL —A% )y —y")p, )
re

whete,

33 (A, —A% )y’ p.=(G'—G")Y =‘pure area effect’ : it measures the
re
conttibution of the change in area to the growth in crop output, keeping productivity
unchanged over time ;

I8 A% (!, =’ )p,= GY(Y'—Y®)=‘pure productivity effect’ : it measu~
re

tes the contribution of the change in ‘productivity to the growth in crop
output, keeping area unchanged over time ; and
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ZZ(A', —A% ), — Yo)p.=(G'~GY)(Y'~Y%) =‘area and productivity
re
interaction effect’ : it measures the contribution of the simultaneous movement in area
and productivity to the growth in crop output over time,

The sources of the growth in area under individual crops may fall under two broad
categories :

i. The change in area under individual crops may comeabout because the net copped
area® may have changed over time. We denote the influenceof such a change in area as
‘net area shift effect’ .

ii. 'The change in atea under individual crops may come about because the cropping
pattern may be shifted over time. We broadly classify the effects of changes in cropping
pattern a3 ‘crop-push’ and ‘area-push’ shift effects. We define crop-push shift effect
a8 resulting from the changes in crop combinations over time ; while the arca~push shif
effect is the residual effect arising from the change in net cropped area and the resultant
changes in crop combinations over time. The crop-push shift in cropping pattern creates
‘substitution’ and ‘expansion’ effects on the areas of individual crops. The substitution
effect implies that the relativeincrease in the areas of some crops will exactly be compen-
sated by the equivalent decrease in the areas of some other crops ; while the expansion
effect brings relatively greater increase in the areas of some crops corresponding to
the decline in the areas of other crops. And  therefore, the gross cropped area remains
unchanged owing to thesubstitution effect; while it increases owingto the expansion effect
of a change in crop combinations. A change in the net cropped atea, on the
other hand, brings propotionately greater or equal or smallerchange inthe gross cropped
area depending upon the changes in crop combinations.

By definitions, we have N

A‘“= G'g, ;and I'= G‘/Nt,

!

and therefore, we also have (3)

IT A, =NTI%g,
rc te )

where,

Ne=net cropped area ; I=cropping intensity (G/N) ; and g_= area under c-th ctop
in r-th division as the propostion of the gross ctopped area (G).3
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Pollowing the identity ¢quation 4, the ‘pure area effect’ in equation 3 can be rewitten
a8

IXA— A p = N B5g 0 p NI 30 g0
Ic rc re (5)

and the right hand side of equation 5 can be decomposed as

(Nl— ND) r Iz gﬂ oY otrpc-[- N 22( glct— gocx)yocrpc

re rc

+ NI =T zn ' 0 p 4N D53, —a0 )0 p,

rc tc

NN~ 8 4 (N M) Tz gyt

tc e

(NN (1 —17)2x(g!, —g2 )0 p, (6)

(Nl—N°)I°EZg°ay°c,pc=‘purc net area shift effect’ : it measures the growth in
tc

3 crop output that would have occurred due to the change in the physical atea of land,
E keeping cropping pattern and productivity unchanged over time ;

NI"E2(g!, ~ 80 )y p, = pute substitution effect’ of crop-push shift in crop-
tc

E ping pattern : it measures the growth in crop output that would have occurred due to the
changes in ctop combinations in absence of a shift in the gross cropped area, keeping pro-
F ductivity unchanged over time |

’

NI z5g0 4 p + NI —1%)55(g! —g0 )" p.='pure expansion
re ’ re
peffect’ of crop-push shift in cropping pattern : it measuses the growth in ctop output that
g would have occurred due to the changes in crop combinations in the presence of a shift in
“the gross cropped area, keeping productivity unchanged over time. The fitst term reflects
the gain in area under individual ctops that would have occurred due to the expan-

i
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sion in the gross cropped area in the absence of a shift in their own cropping pattern ; while
the second term indicates the gain or loss in area under individual crops that would have
occutred due to the expansion in the gross cropped area in the presence of a shift in
their own cropping pattern ;

(N'=N)Pz5(g" %) y' P+ N'—NO (I' —-[955 ¢, y° p.= ‘pute
te re
amea-push cropping pattern shift effect’ : it measures the growth in crop output that would
have occurred due to the residual effect arising from the change in net cropped area and the
resultant crop substitutions (first term) and from the change in net cropped area and the
resultant shift in the gross cropped ates, i.c., the resultant ctop expansion (second term),
keeping productivity unchanged over time* ;

(N'=NO) (I'—191%(g',—8°,) y',p,=net area and cropping pattern shift
re
interaction effect’ : it measures the growth in crop output that would have occurred due to
the simultancous shifts in net cropped area and ‘aggregate’ cropping pattern (ie., due to
the simultancous effects from net area shift and crop-push and area-push shifts in
cropping pattern), keeping productivity unchanged over time.

The locational shifts and changes in yield rates ate viewed as two major factots tespon-
sible for a change in aggicultural productivity. In a situation of static yield rates at two
points of time, a region’s soil charactesistics together with other natural factor
endowments set the broad limit within which a region may gain a comparative yield advan-
tage over other tegions. A shift in crop location from a region having a low yield to
another region having a high yield and/or from a high to 2 low crop damaging region will
enhance crop output, although a static yield rate has prevailed over the entire period in each
region. We denote the influence of such changes in productivity as ‘pure locational shift
effect’.

The growth in productivity may also occur due to the increase in the yicld tates of the
region (i.c., ‘pure yield effect’), keeping all other things constant. At 2 given level of
technology® adoption in terms of area, the increase in the yield rates of the regions (ie.,
‘pure technology-nentral yield effect’) may come about because of the factors like
improvement in farmers’ ability with respect to input uses. Assuming input uses and other
factors to be constant, the increase in the regions’ yield rates, on the otherhand, may come
about because the level of technology adoption in terms of area has increased over time
(ic., ‘pure techology-spread yield effect’). And it may also come about from interactions
between these two effects.
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Since we have

y’ c::X a‘cdxytcd:
d

whete,
84, =A A =arca under c-th crop at d-th districtin r-th division (Ay) as the
propotion of the total area under c-th crop in r-th division (A5 ¥a=Qufb,=

yield rate of c-th crop at d-th disceict in rth division ; and subscript d=agricultural
district as prevailed in 1967-68 ;

we can restate the ‘pure productivity effect’ in equation 3 as

zz [Aoa E (alcdry‘cdrpc)]—zz [Aocr E<a°cdx yocd:pc)] (7)
re d rc d :

and the above equation can be decomposed as

zz [Aoct b (a‘cd:—a?cdx ) yocd.rp(:]-{- Z p) [Aoct 2 aocdr (ytcdr—yocdr) pc]
re d rce d

TEI A 20— (¥ 2%a) 0] ®)
rc d

whete,

I3 [A% 3 (a'y—2%) y° b ]="pute locational shift effect’ : it measutes the growth
rc d

in crop output that would have occurred due to the shifts in ctop locations in the absence
of changes in yield rates, keeping crop areas unchanged over time ;

I [A za, (y‘w—y"cdr) p.]="pute yield effect’ ; it measutes the growth in crop
tc d

output that would have occurred due to the changes in yield rates in the absence of the
shifts in crop locations, keeping crop areas unchanged over time ; and

.
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3T (A%, z(a',- 2, o (77, 1) p]="location and yield interaction effect’ : it
rc d
measures the growth in crop output that would have occurred due to the joint influence
of the shift in crop location and yields, keeping crop areas unchanged over time,

Defining district yield rates of individual crops intetms of seed-based technology as

-5 gkt okt
ylcdr‘za ovdd eve
v

where,

¥ = A* A =area under v-th seed variety of c-th crop at d-th district in
r-th division (A* ;) as the proportion of the total area under c-th crop at d-th
district in r-th division (A ) ; y¥,,, =Q¥ . JAX, = vield rate of v-th vatiety of c-th
cop at d-th district in rth division ; and subscript v=seed variety (v,=high-
yielding variety and v,=local variety) and asterisk mark indicates seed-based techno-

H
we can restate the ‘pure yield effect’ in equation § as

m[Aoa Y’aocdx( yludr_yocdr ) Pclzz z [Aacrzlaoudr D) (a*lcvdx Y*lcvdr) pc}]
re d te d v

—13 [Aocr z {aocdr pX (a*ocvdx y*‘lm)P c;] (9)
re d v

The' right hand side of equation 9 can be decomposed as

zz [Aou z {aocd! E (A*xcvdr_a’*ocvdt) y*ocvd:Pc}]
re d v

+EE[A0¢, zd{aood: Pl a*oevdr( y*icvdr'—y*o:vdt)P'c}]
rc v

FEE[ALZ 0 B (*ua" i) (M= 7 R (10)
tc d 4
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where,
ZX[A° B0, B(a¥, %, )VH, P J]="pure technology-spread yield effect
e 4y

: it measures the growth in crop output that would have occurted due to the shife
in area from local to high-yielding variety in the absence of changes in their yield rates,
keeping ctop locations and total areas of individual crops unchanged over time ;

E2[A% 5% B 8%, (M= Y* e )Buf] = use technology-neutral yield effect’
tc d v
: it measures the growth in crop output that would have occurred due to the
changes in the yield rates of the two vatieties of individual crops in the absence of a
varietal shift in area, keeping crop locations and total areas of individual cops unchan-
ged over time; and :

E2[A°, 2%, B(a* =" ) (M s = ¥ )P, )] = ‘technology-spread and
rc d v
technology-neutral yield interaction effect’ : it measures the growth in crop output that
would have occurted due to the joint influence of varictal shifts in area and yield,
keeping crop locations and total areas of individual crops unchanged over time,

The complete decomposition scheme can be obtained by adding equations 6, 10,
the first and third terms in equation 8, and the third term in equation 3.

1. DATA

Data utilized in the study are obtained from various publications of the Bangladesh
Bureau of Statistics (BBS). To reduce the effects of the tandom fluctuations in the time-
seties data on atea, output and yiclds, the three-year averages centred at 1968-69 and
1977-18 ate used instead of the annual figures given by the Buteau. - The average ptices
which have been used as the weights in the output estimates of different ctops are the

Book of Agricultaral Siatisties of Bangladesh, 1976-71 (BBS 1978).

“The periods 1967-70 and 197679 are respectively taken as the base and ‘thc cuent
petiod. The choice of the base petiod rests on two considerations, Firstly, it facilitates in
obtaining the time-series data which are comparable and uniform with respect to the

-

‘home-stead prices” for the yeats 1972-73, 1973-74 and 1974-75 as reported in The Year
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methods of crop estimates.’ Secondly, a technological transformation of agricultue, .
comonly kaown as ‘the green revolution’, became perceptible during the late 1960°s,
and therefore, the base period may setve as the starting point of an  era of agricultural
transformation in Bangladesh. It may also serve as the basis of determining the perfor-
mance of our agriculture since independence.

"The present analysis covers such time-span as the availability of data permits. The
non-availability of televant data, particularly for eatlier yeats, has made our method of
decomposition more restrictive (see footnote 3). The present analysis is confined to 15
major crops. ‘They ate aman, aus and boro tice, wheat, jute, sugatcane, rape and mustard,
4l (sesamum), potato, sweet potato, Abesari (chickling vetch), gram, masur (tentil),
chillies and tobacco. ‘They cover more than 93 percent of the gross cropped atea. Some
crops with smaller acreages are ignored in the present analysis; while some crops ate omi-
sted due to the lack of reliable statistics. 'Thete are enough reasons to believe that the
official agricultural statistics are largely unreliable (Pray 1980), but because of the absence
of alternative sources of data at the macro level, we have decided to accept them, albei?
with much reservations. The quantitative results of the study should thetefore be inter-

preted with caution.

1V. RESULTS
Production Performances of Crops

Since the late sisties, various agricultural programes have been launched by the
government to boost up crop output in Bangladesh. But, unfortunately, the overall
agricultural production has failed to get accelerated. This is evident in Table 1. During
the period 1967-70 to 1976-79, total crop production in Bangladesh is estimated to have
increased only by 7.25 percent, that is, at an average annual rate of 0.81 percent—a rate

‘ which should be a matter of serious concern.

None of the four divisions in Bangladesh achieved highet rates of growth in ctop
output than their respective population growth rates duting this period. Dhaka division
recorded the maximum annual rate of increase in crop production (1.32 petcent), followed
by Khulna division (1.12 petcent) and Rajshahi division (0.81 percent). Crop produc-
tion in Chittagong division remained virtually unchanged during the period under study.

"The period 1967-70 to 1976-79 is characterized by the wide variations in the produc-

b tion petformances of individual crops at the national level. In Bangladesh, the most

spectaculac output growth (36.42 percent per anaum) ocourred in the case of wheat.

.
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TABLE | OUTPUT GROWTH OF INDIVIDUAL CROPS IN DIFFERENT
DIVISIONS OF BANGLADESH, 1967-70 TO 1976-79

(percent per annum)

Crop { Dhaka , Chittagong | Rajshahi | Khulna | Bangladesh i
Aman tice 1.54 .41 0.76 0.74 0.61
Q1.98) (742  (15.29)  (10.86)  (40.7)
Ass rice 1.74 0.47 0.21 1.31 0.88
: 075 @48  (1.%0) 6.18)  (19.9)
Boro tice L 24 1.58 9.27 7.64 185
1280 .76 0.2 (59 (37.70)
Wheat 15.07 89.91 3177 63.94 36.42 .
v 054 (3.6) @00 (6000 (0.2 g
Jute 198 559 1.4 1.92 -1.69 :
C536) (35 Q4 1B (9.9 i
Sugarcane 0.24 -1.34 -1.30 -1.59 -1.34 :
0.200  (0.2) (-3.85)  (-1.18) (-5.09) !
Rape and Mustard 117 1.2 0.64 3.06 0.14 o
(0.74) 230 (0.5) (0.8 .27
Til 2.4 .61 2.01 5.13 .78
0.3)  (0.55) ©.18) (040 (0.3
Potato 1.64 0.77 -0.06 2.11 0.62
19 05 (000  (0.4) (1.85)
Sweet potato 3.76 42 18 3.08 0.4
(1L.45)  (2.86) 039 (0.5  (0.61)
Khesari 3.27 . 4.3 1.72 0.69 .64
(0.51) 0.0  (0.2) (05  (0.24
Gram 0.2 6.8 1.4 3.2 2.18
©.0) (0.0 (0.1  (0.61) (0.8
Masur 27 0.07 4.12 3.09 0.8
(0.23) 0.00)  (05) (030 (-0.09)
Chillies 3.07 1.3 0.98 4.3 2.39
(141)  (1.01) (049 (2.6 (5.5
Tobacco 0.53 3.3 2.63 817 331
0.0  (-0.28) .0 @123 Qo)
Al 2 00 0.81 L2 038l

(2000 (297 (B.68).  (26.35) (100.00)

Figures in parentheses indicate percent conttributions to the output growth of all crops in Bangladesh,
They may not add up to the respective total due to rounding errors. ’

i
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Area under wheat constituted nearly 2 pecent of the gross cropped area in recent yeass.
Bat, the contribution of wheat to the growth in all ctop output approximated 20 percent,
A soteworthy annual increase in output came from tobacco (3.31 petcent) and boro rice
(285 percent); while the growth rates pet annum were insignificant for rape and mustard
(0.14 percent), aman tice (0.61 percent), potato (0.62 percent) and ans rice (0.88 petcent),
The production of the remaining crops, in fact, fell during the period, The most noti-
ceable dectease in production occurred in the case of chillies, gram, jute and sugarcane
(239, 2.18, 1.69 and 1.34 petcent per annum, respectively).

Table 1 also shows that individual crops performed differently in different divisions
during the petiod under study. Dhaka division achieved higher rates of growth per
snnum in the production of aman tice (1.54 percent), aus tice (1.74 percent), sugatcane
{024 percent), potato (1.64 percent) and sweet potato (3.76 percent) than other divisions.
Wheat (89.91 percent), rape and mustard (11.22 percent) and khesari (4.3 petcent) per-
formed better in Chittagong division than in other divisions. Rajshahi division recorded
maximum annual growth in boro tice (9.27 pescent) and masur (4.12 percent) production,
The annual growth rates were higher for jute (192 petceat), #i/ (5.13 percent)and tobacco
{24.17 percent) production in Khulna division than those in the remaining divisions.
‘The average annual rates of decrease in production were prominent for kbesars in Dhaka
division, gram, #/ and jute in Chittagong division, masur and rape and mustard in Khulna
division. But, the most adverse effect on the overall growth in total crop output in Bangla-
desh came from the declining production of aman tice in Chittagong division, followed
by jute in Dhaka division and sugarcane in Rajshahi division, and theit negatwe contri-
butions were 7.42, 5.36 and 3.85 percent, respectively.

Component Elements of Growth

During the period 1967-70 to 197679, different component elements had little in-
fluence in bringing an increase in total crop output at the natmml as well as divisional
levels, This is apparent in Table 2.

At the national level, annual average growth rates attributable to the area and pto-
ductivity and their interaction effects stood at 0.09,0.71 and 0.01 percent whose respective
contributions to the growth in total crop output were 11, 88 and 1 percent.

‘The increase in ctop output in Bangladesh due to the area component of growth
came neither from an increase in the net ctopped atea nor from an increase in the gross
cropped area (in fact they decteased over the period ; Appendix Table I) ; it came solely
from crop-push shift in cropping pattern, The adverse net area shift effect brought down




Production Performance : Murshed 13

TABLE 2 RELATIVE CONTRIBUTIONS OF DIFFERENT COMPONENT
ELEMENTS TO THE OUTPUT GROWTH OF ALL CROPS IN DIFF-
ERENT DIVISIONS OF BANGLADESH, 1967-70 TO 1976-79

(petcent per annum)

Component element | Dhaka ‘ Chittagong |  Rajshahi ( Khulna | Bangladesh
Pure Arta Effcr 028  0.48 0.35 0.41 0.09 i
(8.84) (-16.02) (8.73) ©.7) (11.26) ;
Net area shift effect 0.55 H
> (467.95) !
Cropping pattern 0.64 :
shift effect (79.27)
Crop-push shift 0.67
(83.30).
Substitution effect 0.32
] 40.17)
Expansion effect 0.35
@3.13)
Area-push shift .03
(4.03)
Net area & cropping , —
pattern interaction effect (-0.06)
Pure Productivity Effec 1.10 0.63 0.5 0.61 0.7
(35.13) (20.93) (1.7 (14.41) (88.18)
Locational shift effect 0.03 0.16 0.02 0.03 0.06
0.97) (5.37) 0.77) (0.69) (71.80)
Yield effect 1.04 0.37 0.46 0.57 0.61
@07 (1219 (16.43) (1346 (5.2 :
Locatios & yield 0.03 0.10 0.02 0.01 0.04
interaction effect (0.99) 330 (0.5) (0.26) (5.13)
Area & Prodwitivity -0.06 0.06 0.06 0.10 0.01
Tnseraction effect (1.97) (1.9 Q.24 2.2 (0.56)
Al 1.2 0.09 0.81 1.12 0.81

(42.00) 2.97)  (28.68) (26.35)  (100.00)

Figures in parentheses indicate percent contributions to the output growth of all aopsiﬁBangladesh.
3, Elements of pute area component of growth could siot be ascertained due to the non-availability
of relevant data (see footnote 3).




1] The Bangladesh Journal of Agricultural Econoaidy

ceop production at an average anaual rate of 0.55 percent. The crop-push shift in crop-
ping pattern led total crop output to increase at an annual average rate of 0,67 percent and
contributed 83 percent to the growth in crop output, The total effect due to the crop-
push shift in cropping pattern was almost equally shared by its two components—subs-
P titotion and expansion " effects. The area-push shift in cropping pattern was tesponsible

- for bringing down crop output by 0.03 percent per annum. ~ Net atea and cropping
patteen shift interaction effect had no impact on the growth in total crop output.

As for productivity component of growth, a major part of the output increase in
Bangladesh was attributable to the yield effect. The total crop production in Bangladesh
is estimated to have increased by 0.06, 0.61 and 0.04 percent per annum owing to the
shifts in crop locations and yields and their interaction effects—the three major sousces of
productivity changes. They respectively contributed 8, 75, and 5 percent to the total
output increase in Bangladesh agticulture.

At the divisional leve], growth sates attributabl® to the different clements of atea
component could not be ascertained individually due to the non-availability of relevant
data (see footnote 3). Owing to the various elements of atea componeat, the maximum
annual increase in crop production occutred in Khulna division (0.41 percent), followed
by Dhaka (0.28 percent) and Rajshahi (0.25 percent) divisions ; while crop production
in Chittagong division declined by 048 petcent. The annual rates of increase in-crop
output due to the productivity changes ranged from 1.10 percent in Dhaka division to
0.50 percent in Rajshahi division. The major source of growth in productivity came from
yield effects in all divisions. The locational shift and its interaction effects were more
prominent in Chittagong division than those in other divisions (Table 2).

The contributions of different component elements to the output growth of indivi-
dual crops in Bangladesh are presented in Table 3. During the period 1967-70 to 1976-79,
the higher growth in production occurred in the cases of wheat, boro tice and tobacco
than other crops owing to the increase in their respective areas over time. For these
crops, the gain in area due to the cropping pattern shift effect was substantially greater
than the loss incutred owing to the net area shift effect (Appendix IT). A similar situa-
tion, with lesser intensity, also existed for masur, Rbesari, potato, sweet potato and #/,
The areas of all other crops fell over time. For aman and ass tice, the atea decrease due
to the negative net area shift effect was greatet than the area increase owing to the positive
cropping pattern shift effect (Appendix Table IT). As 2 result, the production of aman
and axs rice in Bangladesh declined by 0.27 and 0.28 percent per annum,  tespectively
(Table 3). The areas of the remaining crops fell due to the adverse shifts in the net area
as well s cropping pattern (Appendix Table IT) ; and the most noticeable decrease in out-
put occurred in the case of jute, followed by gtam, sugarcane, and chillies (Table 3).
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TABLE 3 RELATIVE CONTRIBUTIONS OF VARIOUS COMPONENT ELE-

: MENTS TO THE OUTPUT GROWTH OF INDIVIDUAL CROPS

IN BANGLADESH, 1967-70 TO 1976-79

{percent per annum)

& Component element | Aman Ass Boro | Wheat Jute
] ) tice rice ‘ tice |
. Purs Area Effuct 0.2 0.8 345 11.86 2.42
3 (44) (33 (121) (33) (142)
* Net area shift effect 0.5 -0.54 -0.54 -0.5 -0.54
: (-90) (62) (-19) ) (32)
E Cropping pattern 0.28 0.26 400 1243 -1.88
- shift effect (46) 29 (140) (34) (110)
L Crop-push shift 0.29 0.27 4.20 13.03 -1.97 ;
’ ) (30) (147) (36) (116) :
Substitution effect  -0.04 -0.07 3.75 12.34 2.24
-7 -8 (131) 34 (132)
Expansion effect .33 0.34 0.45 0.7 0.27
(3 (3) (I6) @ (-16)

Area-push shift Q01 000 020 0.6 0.09
) )] 67 -2 -6

, Net area & cropping — — 0.0 0.02 -

b pattern interaction effect  (—) =) (=) - =)
E  Pure Productivity Efict 0.8 1.31 046 12.39 0.92
E (146) (150) (-16) (34) (54)
E Locstionsl shift effect 0.0 - 0,43 0.4 002
3 @ =) (15) 0y (D
 Yield effct 0.83 1.35 0.9 119 0.30
" . (131) (154) (-34) 31 (47)
- Location & yield 004  -0.04 0.08 0.68 0.10
 interaction efect ©) ) ) @ ()

b Ara & Produtivity 0,01 Q.15 014 1.1 0.19 .
E Intirction Effut @ &) ) ®) i)
m 061 088 285 3642 1.6

(100) (100) (100) (100) (100)

v
Figures in parentheses indicate percent contributions to the output growth of indivi-
f dual crops. .
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TABLE 3 (CONTINUED)

(petcent pet annum)

Component clement | Sugarcane i{{ﬁ:ﬂa‘; J Til * [ Potato SZ;:)
Pare Arsa Effect -1.01 0.54 0.01 088 . 0.0
(73) (-334) -2 (42) (2)
Net area shift effect  * -0.61 0.55 <0.55 0.55 -0.55
(45) (-387) (70) (-88) (124)
Cropping pattetn -0.40 0.01 0.56 1.43 0.65
shift cflect (30) (3) (-72) (230) (-146)
Crop-push shift 0.42 0.01 0.59 1.50 0.68
(31) )] (76) (%42) (-153)
Substitution effect  -0.77 40.32 0.25 1.13 0.33
(7 (-229) (~32) (182) (73
Expansion effect (.35 0.3 0.34 0.37 0.3
(26) 23) (44) (60) (18
Area-push shift 0.02 — -0.03 -0.07 0.03
1) =) @ (12) )

Net area & cropping
pattern interaction effect  — - —_ - =
) (=) =) (=) =)
Pare Productivity Effet  -0.38 0.58 -1.06 -0.20 -0.64
(28) (408) (137 (32) (145)
Locational shift effect (.10 0.04 0.03 0.09 0.23
8) (-31) (4) (~14) (-52)
Yield effect -0.57 0.39 -1.28 -0.25 0.87
' “43) (275) (165) (-41) 197
Location & yield 0.09 0.23 0.19 0.14 -
interaction effect (n (16 (-24) @3) )
Area & Productisity 0.05 0.10 0.27 -0.06 0.10
Interaction Effest &) (76) (-35) (-10) (23)
Al -1.34 0.14 0.78 0.62 -0.44

(100) (100) (100, (100) (100)

Figures in parentheses indica.e percent contributions to the output growth of indi-
vidual crops. )
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TABLE 3 (CONTINUED)

(percent per annum)

Component element bemn' f Gram } Masur ] Chillies

Tobacco

' Pare Area effct 0.95  -1.73 L% -0.% 2.91
: (-147) (80) (-468) (32 (88)
Net area shift effect -0.55 0.54 0.55 0.55 0.55
(85) 25) (196) (23) (17)

Cropping pattern 1.50 -1.19 1.85 0.21 3.46
shift effect (232) (55 (-665) ) (105)
Crop-push shift 1.57 -1.25 1.9 0.22 3.63
(-24) (58) (-698) (10) (110)

Substitution effect  1.20 -1.54 1.56 0.54 3.20
(-186) M (-560) 23) @7

Expansion effect .37 0.29 0.38 0.32 0.43
(-58) (-13) (-138) (13 W

Area-push shift 0.07 006  -0.09 001 .17
(12 3 (33) (1) ¢3)

b Netarea & cropping - -
- pattern interaction effect  (—) =)

) =) =
L PesPrdetoy Efir 150 0% 460 47 0.04
‘ (2) o em 1) )

b Locational shift effect (.17 0.08 0.06 0.02 0.20
3 (27 (4 (-20) 0] O]

- Yield effect -1.75 0.1 -1.62 -1.73 -0.54
‘ @n) (33) (381) (1) (16)
Locstion & yield 0.08 0.10 -0.04 0.04 0.30
interaction effect (-12) (-5) (16) @ ®

A& Pty 0.9 08 002 016 ok
' Interastion Effuct (15) (-4) (9) ) (13)

Al - -0.64 2.18 0.28 2.39 3.31
(100) (100) (100) (100) (100)

Figures in patentheses indicate percent contributions to the output growth of indi-
vidual crops.

3—
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Table 3 shows that the yield effect became the major souzce of productivity changes
in the case of individual crops. The maximum growthin productivity came from wheat
peoduction, followed by aus sice, jute, aman tice and rape and mustard. Other crops,
namely, boro tice, sugarcane, pulses, chillies had negative productivity effects.

Table 3 also indicates that the relative contributions of different component elements
to the output growth varied significantly from one crop to another. For instance, the
atea and productivity and their interaction effects were almost equally important for the
output growth in wheat production. But, the output growth in boro rice came mostly
from the area growth ; while the productivity increase was the major contributory factor
to the output growth in other rice production.

In decomposing the pure effects of yield growth, the presen. analysis is confined to the
yields of axs and boro tice. ‘The non-availability of relevant data for carlier years prevented
the inclusion of other crops in this decomposition analysis. The sesults are presented
in Table 4.

Table 4 suggests that the only sousce to the increase in the average yields of aus
and boro tice in Bangladesh was due to the technology-spread yield effect (i.c., the effect
of the changes in area from local to high-yielding vatieties). In all divisions of Bangla-
desh, the yield sates of both local and high-yielding varieties of axs and boro tice de-
dlined considerably over time, and consequently, the technology-neutral yield effect was
negative in all cases. Despite the vasiations in the intensities of these effects, a common
festure that emerges from Table 4 is that with the exception of Rajshahi division, the nega-
tive technology-neutral yield and its interaction effects were smaller in the case of aus tice
and greater in the case of borv tice than their respective positive technology-spread yield
effects in all divisions. :

V. POLICY IMPLICATIONS AND CONCLUSIONS

During the petiod 196770 to 1976-79, a spectacular growth in wheat production,
together with moderate growth in foro rice and tobacco, failed to bring about any percep-
tible increase in the total crop output i Bangladesh, This s because they had low base
production. Other crops showed a slow growth or a declining production. The differ-
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TABLE 4 POINT CONTRIBUTIONS OF DIFFERENT YIELD ELEMENTS
'TO THE OUTPUT GROWTH OF AUS AND BORO RICE IN DIFFER-
ENT DIVISIONS OF BANGLADESH, 196770 TO 1976-79

(percent per annum)

Element l Dhaka 1 Chitre- | Rajshahi | Khulna Bangls-

| ong | desh
Aus tice

Pure tech.-spread 3.17 7.3 1.55 3.67 KN/

yield effect

Pute tech.-neutral -0.51 -1.16 -1.26 20.82 0.9

yield effect

Tech-sptead & tech.-  -0.49 -3.04 -0.78 -1.62 141

neufral yield inter-

“action effect

All 2.17 3.1 0.49 1.23 1.3

Boro tice

Pure tech.-spread 3.94 375 5.2 2.33 3.85

yield effect

-Pure tech.-neutral -3.14 -3.19 2.68 3.4 3.13

yicld effect

Tech.-spread & tech.-  -1.65 -1.84 -1.51 0.98 -1.69

neutral yield inter-

action effect

All -0.85 -1.28 1.08 -1.79 .97
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aatial production performances of individual crops leading to an unsatisfactory growth in
total crop output (Table 1) demand fundamental changes in production policy and require

. 2 ‘big-push’ in some additional ctops, especially aman rice which shares 2 significant pot-

tion of the total area and production of Bangladesh agriculture,

One of the major constraints in achieving a high tate of growth in total ot individu
ctop output in Bangladesh was the reduction in net cropped area, which caused adverse
net atea shift effect (Tables 2 20d 3).  Since the growing demand for land for non-agricul-
tural uses has so fat been met through the reduction in the ‘culturable waste land’,’ the
reduction in the net cropped area came mostly from the growth in the ‘cursent fallow
lnd® (Appendix Table I ; Hossain 1980, p. 45). The adverse net area shift effect is,
therefore, likely to intensify if the present rate of growth in current fallow land is allowed
to persist.  Even if the policy measures of the goverament succeed in reducing the growth
in cutrent fallow land, one can hardly be optimistic about the futute contribution of net
ases shift effect because of the growing demand for land caused by the growth in popula-
tion and non-agticultural development needs,

One may, howevet, show optimism (which is tather extremely conditional) for the
cropping pattern shift effect—the other area component of the output growth. The
reason for such optimism lies in the fact that the growth in total crop output owiag to
the cropping pattern shift effect was very low compared to some patts of India, and it
an be improved significantly by taking appropriate measures. For instance, total crop
production at the State of Gujarat in India grew at an annual rate of 3.09 percent owing
to the substitution effect of the cropping pattern shift (Minhas and Vaidyanathan 1965,
P. 242)—a rate which was much higher than the rate (0.32 percent) achieved in Bangladesh.
A high rate of growth duc to the substitution effect is obtained when fatmers reallocate
their Jand in favout of high value crops. The policy-makets should, therefore, emphasize
the need for balancing production and price policies, and provide greater incentives to
the farmers to cultivate mote of these crops. The extension people can also play a vital
tole to increase the awareness of the farmers in this direction.

The potential for achieving a high rate of growth through the expansion effect of a
change in cropping pattern is also promising in Bangladesh. A success in expanding the
command areas of existing irrigation projects together with the latger investment on
irtigation will bting vast fallow land under cultivation duting the winter season, and the
resultant increase in cropping intensity will enhance growth attributable to the expan-
sion effect. In order to intensify the expansion effect of a change in cropping pattetn,
one may also recommend a shift in acreage from perennial crops to seasonal crops.
Such a recommendation, however, must be based on a thotough economic as well as
ecological investigation,




Production Performance : Murshed i .

Theoretically, the potential for productivity improvement (yield improvement,
in particular) in Bangladesh is high ; yet its practical realization was inadequate in the past.
The past policy prescription for yield improvement in few crops, such as, rice, wheat,
jute, with little or no attention to other crops (Table 3) has failed in achieving a desirable
rate of growth in total output due to the yield effect (Table 2). The efficacy of the above
presctiption is constrained by the greater reliance on the area expansion under the seed-
based technology with little attention to the socio-economic and organizational factots
including the development of appropriate supporting services like research, extension,
credit, engineering, etc. (c.f, technology-spread yield and technology-neutral yield effects
in Table 4). Although this is a broad question deserving a separate study, the present
analysis suggests that the policy-makets should pay inceeasing attention to the above fac-
tors while recommending the seed-based technology strategies for better yield effects in
the future,

Despite the fact that there existed wide variations in the district level average yields
of different crops, Little gains have so far been realized from such comparative yield ad-
vantages (see crop location shift effects in Tables 2 and 3). It indicates that the shift in
ctop locations—the other soutce of productivity improvement—has a great potentiality
in Bangladesh which should be included in future production policy recommendations.

Notes :

1. A well documented review of some decomposition schemes of growth trends by Sagar (1980) is
referred for futther consultation.

2, Net cropped atea refets to the physical boundary of land under cultivation.

3, The non-availability of data on G, and N, for 1967-68 and 1968-69 precluded the use of the following
identity equation :

EA =N
re r c
whete,

A =G'g, and T =GN

Asa ml.zlt, the growth in atea and output owing to the different elements of atea component could
not be ascettained at the divisional levels. Moreover, the output growth atttibutable to the area
component in Bangladesh was also affected due to the weights given by the divisional yield rates,
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4 Taa strict sense of the term, the effect should not be called a ‘pure’ one. This is 2 second order in-
teraction effect ; while, the ‘net atea and cropping pattern shift interaction effect”is a third order intetuc-

* tion effect,

5. ‘Throughout this paper the term ‘technology” fefers to the seed-based technology, and is measured
by the area under high-yielding varieties.

6. For details, see BBS (1978) ; Hakim (1967). For a compatison of tesults from different methods
see Larson (1967) ; Pray (1980).

7. “Culturable waste land’ means the land area which is &t for cultivation, but which was ot cropped
within at least two successive yeats, or which is yet to be brought under cultivation,

8. “Current fallow land’ means the land area which was not cropped throughout a year, but which was
cropped in the preceding year.

APPENDIX TABLE I

LAND UTILIZATION IN BANGLADESH, 1967-70 AND 1976-79

(000 actes)
-
Asea not available for cultivation! 11955 12089
b Gulrusbe wase and 866 641
b Curreat ullow land 1 1899
Net cropped area 21712 20646
j Gross cropped area 31805 31160
i Cropping intensity (percent) 146.49 150.92

f Source : BBS

1. ‘The asea includes forest, rivers, etc.
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APPENDIX TABLE II

CHANGES IN AREA UNDER INDIVIDUAL CROPS IN BANGLADESH IN TERMS OF THE COMPONENT ELEMENTS,
1967-70 TO 1976-79

b
i

(acres)
Crop wﬂm»m»mnow \ i, ﬁnO%MMWW -M”uwmmmunng e ) H.“M”uwm & Total
effect WJWMT * Expansion ‘ Total Arca-push shift ‘Total W.WMMMMMQ - change
Aman rice -718965 ~-23374 " 442823 419449 20632 398817 35 -320113
Aws rice -398431 -28851 244919 216068 -10653 205415 43 -192973
Boro rice ~93831 629004 76940 705944 -33730 672214 -936 577447
Wheat -12736 256642 15632 272274 -12989 259285 -382 246167
Jute ~114130 -466310 56281 -410029 19442 -390587 694 -504023
Sugarcane ~19925 -24637 11546 -13091 606 -12485 37 -32373
Rape &
mustard -26482 -24010 15610 -8400 377 -8023 36 -34469
Tl -6294 3594 3992 7586 -368 ) 7218 -5 219
Potato -9926 19888 6725 26613 -1278 25335 -30 15379
S. potato -8471 8533 5484 14017 -676 13341 -13 4857
Kbesari -11054 24745 7568 32313 -1550 30763 -37 19672
Gram ~-8085 -22983 4291 -18692 884 -17808 34 -25859
Masur -8686 23733 6078 29811 1428 23383 -35 19662
Chillies -10611 -11714 6191 -5523 254 -5269 17 -15863
‘Tobacco -5524 33272 4416 37688 -1801 35887 -49 30314
Otherl -108700 -397532 55014 -342518 16228 -326290 591 -434399
All -1561851 — 963510 . : 963510 -47314 916196 —_— -645655

1. These crops were not i
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