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AN OVERVIEW

This study is aimed at outlining the policies and issues of
crop diversification that are likely to influence the growth and
sustainability of agricultural production in Bangladesh. Crop
aériculture currently accounts for more than one-fourth of the GDP
at market prices and nearly 60 percent of the commodity production
in the economi. The crop sector is dominated by rice which alone
now accounts for nearly 70 percent of the giross farm revenue from
crop production. For nearly two decades under review, the growth
in crop agriculture has been predominantly led by foodgrains,
mostly rice. As the country now appears to approach self-
sufficiency in rice, questions have been raised about the
sustainability of srice-led agricultural growth.] The success in
accelerating rice production may have thus brought new challenges
and opportunities to make agriculture more efficient and more
flexible. It is in this context that the issue of crop
diversification needs to be addressed as part of the broader

agricultural development strategy.

The prospects of agricultural growth through crop
diversification raises a great many issues concerning agronomic

sustainability, farm-level incentives, changing technologies,

lSee, for example, World Bank (1991).
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marketing efficiency, comparative advantage and macro-level supply-
demand balances. There are even broader issues involving the
income-distributional and nutritional linkageé of crop
diversification and the longer-run role of crop agriculture in an
economy undergoing a process of structural change. The scope of
this study has been modestly defined in order to focus on only a
few of these issues. In particular, the emphasis has kteen on a
source-of-¢growth analysis regarding Lhe crop-sector’'s performance
(Chapter TI), leading to an assessment of agricultural supply
response behaviour (Chapter III) and an evaluation of Lhe structure
of farmer incentives in relation to comparative asdvantage in crop
agriculture (Chapter IV and Chapter V). The study however falls
short of integrating the [findings into full-fledged growth

scenarios for crop agriculture, delineating the role of crop

diversification.

The deficiencies of official crop statistics, particularly in
respect of non-cereal crops, pose a serious problem for undertaking
any economy-wide analysis of the prospects for crop
diversification. In this study, we have used a comprehensive data
base which, in terms of crop-wise disaggregation, is similar to
that used in the official national income accounts; but revisions
have been made in respect of data on certain crops to make these
consistent over time. The estimated trend growth rates for periods
since the early seventies suggest that the growth 1in crop

production has barely kept pace with populaticn growth (the latter



being estimated at about 2.3 percent annually for the seventies and
about 2 perceqt for the eighties). Compared to our estimates,
considerably higher rates of growth of the crop secior arz impiied
by the official national income series. Which, we suspect that the
latter are not really consistent over time in respect of the crop
sector. In particular, the official statistics do nat appear to
adequately capture the fact that the growth in foodgrain production

has been to some extent at Lhe expense of non-cereal crops.

The source-of-growth analysis shows that virtually the entire
growth in gross farm revenue (at constant prices) has been due to
increased production of foodgrains alone. For the crop sector as
a whole, the contribution of area expansion to growth has declined
over time, so that almost the entire production growth in the
eighties has come from the increase in revenue yield per hectare of
gross cropped land. For non-cereal crops taken together, it is
this increases in productivity per hectare that has kept the total
value of production from falling, since there has been a
significant decline in area particularly in the eighties. It is,
however, important to note that these productivity improvements
appear to have resulted from reallocation of area in favour of
higher-value cropé rather than from any sustained vyield

improvements for individual crops or crop groups.

The area under non-cereal crops taken together has

continuously fallen since the late seventies, mainly due to the



expansion of modern irrigation which strongly favours the
cultivation of dry-season(Boro) HYV rice.2 Most non-ceréal crops
are grown predomiﬁantly on non-irrigated land and, with the notable
exception ¢f jute, compete for land in the dry season; these crops
are therefore liable to be displaced with the expansion of
irrigation.3 Between the early and the late eighties, the net
addi%ion'to the dry-season cropped area was only about half of the
additional coverage of irrigaticn, presumably because irrigation

has been provided increasingly on land which are already under dry-

season cultivation.

The cropping patterns in the country can be broadly classified
into rainfed and irrigated patterns, which again vary according to
the degree of seasonal flooding. Comparisons across land types
show that, among all categories of land by flood-depth levels, the
proportion of land allocated to non-cereal crops is markedly lower
under irrigated conditions than wunder rain-fed conditions.
However, there is also a sharp contrast in the cropping patterns
between modern and traditionai irrigation, the latter being clearly
more conducive to a diversified cropping pattern. Traditional
irrigation on flood-free land in fact appears to strengthen the

cultivation of high-value crops like potato, vegetables and spices.

2HYV Boro rice also displaces wel-season rice varieties,
namely, local Aus and broadcast Aman, due to overlapping growing
seasons.

JAmong non-rice crops, only wheat, potato and vegetables are
grown equally on both irrigated and non-irrigated land.
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It is generally believed that traditional irrigation, which
requires very.little investments in fixed capital, is already
stretched to -its limit. An impor£ant policy concern in- this
context is the potential scope for promoting "intermed;ate"
irrigation technology, such as represented by hand tubewells and
treddle pumps. These labour-intensive irrigation techniques are
f&ind to be particularly advantageous for small farmers and fer

growing crops like vegetak'es, potato and spices.

There is an apparent paradox as to why land under modern
irrigation is almost exclusively devoted to rice cultivation even
though the production of many high-value non-cereal crops under
irrigated conditions 1is potentially much mecre profitable. The
answer may lie in a combination of technical and economic factors.
On the one hand, there are very high price risks associated with
the marketing of most of these crops. The average annual
variability of harvest prices around the estimated trend is found
to be as high as 15 to 25 percent for most fruits and vegetables
including potato and 20 to 40 percent for spices, compared to only
5 to 6 percent for foodgreins. On the other hand, the existing
irrigation and on—farm water managzment systems do not allow rice
and non-rice cropg to be planted in the same service units.
Growing non-rice crops under modern irrigation would therefore
often require the farmer to allocate his entire land (or most part
of it) to these crops - hardly a preferable option to a fisk-averse

farmer. Traditional irrigation, being divisible, allows farmers to


http:vegetab'.es

grow these high-value, but risky, crops on small parcels of land.
"he problem may be addressed in several ways, namely, by (a)
reducing the price risks through improved marketing, (b) making the
non-rice crops more profitable through technological improvements
so as to compensate for high price risk, and (c) introducing water
management systems that allow rice and non-rice crops to be grown

)
within the same service units.

The currently practised cropping patterns evidently offer
little scope for crop diversification through expansion of modern
irrigation. It is not surprising therefore that the prosgects for
crop diversification are often sought in more intensive cultivation
of non-irrigated land.4 But there may not. be much scope for this
left, as would appear from the recent trends in cropping
intensities, particularly in respect of dry-season non-irrigated
crops. There is however considerable scope for increasing the
yields of non-cereal crops through better farm practices and
varietal improvements even under non-irrigated or semi-icrigated
conditions} Such yield improvements, rather than more intensive
cultivation of land, perhaps offer better growth prospects for
these crops. The real prospects of crop diversification, however,
would still depend on how far technological innovations could make

non-cereal crops competitive under conditions of modern irrigation.

4See, for example, the projections made for the National Water
Plans; Master Plan Organisation (1991), Vol. II.

5See Ministry of Agriculture (1989).

6



Research and extension activities in the past were mainly
concentrated c¢cn HYV rice tc the neglect of most other crops. Among
non-cereal crb%s, the HYV technology is well-established only in
potato cultivation. I% is only recently that HYVs with very high
yield potentials have become available for some vegetables and
fruits like tomato, beans, watermelon and banana. Improved
technologies are also now available for pulses, mustard, jute,
sugarcane, maize, sweet polalo and some country vegetables.
However, the technical and socio-eccnomic constiaints to the
diffusion of improved technologies in the case of non-cereal crops
are still little understood. Much will depend on how far adaptive
research and extension activities can be strengthened to identify
and overcome these constrdints. In particular, provision of credit
and improved marketing facilities are likely to be important

determining factors in the adoption of the new technologies which

are often highly resource-intensive.

The econometric estimates of supply response functions in
respect of various crops suggest that price incentives do matter in
farmer decision-making; but outward shifts in the supply curve
arising from technical changes.are likely to be more important in
determining long-run changes in supply. In crop area allocation,
farmers are found to respond much more sStrongly to yield
improvements (or declines) than to price changes. This gives an
added importance to policy measures supporting ﬂ technical

improvements in respect of high-value crops such as vegetables and



spices. Such technological improvements would contribute to the
grpwth of the croP sectors not only through increased yields, but
also through the induced shift of land towards these high-value
crops. Greater specialisation by farhers through the adoption of
improved technologies in respect of these crops would also probably
lead to a more stable and price-responsive supply response

behatvior.

The éstimates of "economic" profitability of crops, as
distinct from private profitability, can help to derive meaningful
policy conclusions regarding how to reorient farming systems toward
socially profitable patterns. The profitability analysis
undertaken for this study yields a number of conclusions which
appear robust in spite of many conceptual and data limitations. 'An
important aspect of the profitability estimates for the rice crops
is the implied incentives for shifting from local to modern
varieties, which remains the main source of growth in rice
production. The economic gains from such a shift are found quite
large in the import apd non-traded situations, as also in terms of
private returns at the existing level of domestic rice price.
However, if we move to the export parity price, the economic gains
from the adoption of £he HYVs are greatly reduced and may even be
eliminated in some cases. Moving to a rice-export regihe would
generaliy imply a very substantial decline in the profitability of
agricultural production (and in the returns from irrigation

investments) as a whole, given the dominance of rice in crop



agriculture, Judging from the pfofitability estimates of many non-
rice crops, it.would appear that the country has more profitable
options compared to rice export at the prevailing world price of
rice. This in turn, raises the question of sustdining the
profitability of other crops as well. It also remains doubtful
whether the implied decline.in private profitability would allow
rice production to grow rapidly enough so as to actually generate
an exportable surplus.6 This does not however rule out the
possibility that the export of certain special varieties of rice
(such as high~quality aromatic rice) can be highly profitable, both

in terms of private and economic returns.

A striking feature of the profitahility estimates is that a
number of crops such as potato, vegetables, onion and cottoh show
economic and private returns that can be significantly higher than
those of HYV rice. While this suggests that there exists potential
scope for reorienting the existing cropping patterns in a socially

profitable way, the constraints to such a reorientation of the crop

economy need to be addressed. Jute also has a competitive edge
over local rice at the prevailing world price of jute. By
contrast, wheat, sugarcane and oilseeds show very low, even

negative, economic returns, although in the case of sugarcane,

private returns are quite high. Sugarcane production appears to

6To allow rice exports to take place, the actual farmgate
price of rice would have to decline by about 25 to 30 percent
compared to the price we have used in the present estimates of

private profitability.



generate negative economic returns even for making gur, which is an
.inferior substitute of imported refined sugar.

In order to assess the likely impact of technological
improvements on comparative advantage, estimates of expected
profitability are obtained on the basis of the production input
coefficients envisaged under the improved production techniques.
A number of crops such as potato, lentils, cotton and jute show the
prtential of becoming even more competitive with rice in their
respective growing seasons. The most spectacular gains in
profitability can be seen to arise from the adoption of certain
high-yielding varieties of vegetables. However, wheat and
sugarcane do not appear promising even in spite of technological
improvements. But it is the case of mustard seed which is the most
remarkable in that the economic profitability remains negative,
even though a substanfial increase in yield is envisaged. This has
something to do with the low world price of oilseeds and the nature

of the improved production technology that is currently available.

It is important to examine how far the structure of incentives
created by trade policies .are in conformity with the country's
comparative advantage; Aé regards rice, there has been some
moderate decline in the domestic price of rice in real terms since
the mid-eighties and this has caused some concerns among policy-
makers about the resulting effect on the profitability cf rice

production. However, these price movements may be interpreted as
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a reflection of a changing comparative advantage in Bangladesh
agriculture as the country approaches self-sufficiency in rice {(and
as the domestic rice price moves downward remaining within the band
of the import and export parity prices). Wheat appears to . be
slightly protected, although there can be little justification for
such protection on the basis of comparative advantage. However,
the major anomaly in the incentive structure seems to be in respect
of sugarcane and oilsecds which show no comparative advantage, but
enjoy high rates of protection. The estimates of expected
profitability with.technologicgl innovaticns suggest that, in the
case of sugarcane and oilseeds, there is even no ground for
applying the "infant industry" argument, if such an argument is at
2ll relevant for crop production. The low economic profitability
of sugarcane and oilseeds, as well as the prevailing hiéh rates of
protection for these crops, has arisen largely from the sharp

declines in the international prices of sugar and oilseeds.

On the other hand, the trend decline in the real price of
pulses in the world market was much smalier compared to other
agricultural commodities. This, along with the fact that the
country has become an importer of pulses, largely explains why this
crop now appears to have a relatively high economic value. The
price of potato has also declined relatively modestly in the world
market, so that there is some potential for potato export to be
economically profitable. As regards vegetables, although domestic

prices are found far too low compared to export prices, this cannot
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be blamed on the trade policies being pursued. This is rather a
reflection of limited access to the world market and lack of
infrastructural facilities for export. Nevertheless, the estimates
of high economic profitability of vegetable export point to the

need for government support to promote such export.

Another way of looking at the profitability estimates for non-
rice.crops is that the country does not seem to have comparative
advantage in those items which currently compete with major
imports, nanely, wheat, sugar, oillseeds and edible oils.7 On the
other hand, the crops that show high economic profitability, such
as potato and vegetables, are currently produced either entirely
for the domestic market, or have only limited access to the world
market. While import-substitution, by its very nature, does not
encounter a market problem, the profitability of non-traded crops
would depend on the growth of domestic demand in relation to output
growth. (Another related aspect is that, while import
liberalisation in respect of, say, sugar and edible oils would
create pressure on the balance of payments, shifting to non~traded
crops would not have a compensating favourable impact.) The
domestic markets for nhon-cereal crops, specialy the high-value
ones, are limited in. size because of the generaly low living

standards in the country. This underscores the need for exploring

the possibility of export of crops for which there is a potential

—

7Cotton seems to be an exception, but it is still a very minor

crop.
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comparative advantage.8 In the past, however, the production of
vegetables, potgto,-spices and fruits did not grow rapidly enough
even to satisfy the growth . in domestic demand, not to speak of
creating an exportable surplus. Efforts at export promotion need
to be therefore part of an integrated strategy of technelogical
improvements and dévelopment of marketing and processing facilities

that could elicit better supply responses.

aThe list of such crops may include many horticultural
products and spices which have not been included in the present
profitability exercises.
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II

GROWTH PERFORMANCE IN CROP AGRICULTURE

. Growth in crop agriculture, >n the aggregate, can be primarily
decomposed into two factors: expansion of the cropped land and
improvements in productivity per unit of cropped land. The first
factor, in the context of Bangladesh agriculture, mainly reflects
chanées in the cropping intensity of land, since there is little
scope for expansion of net cultivated area. Productivity
improvements, in turn, can be seen to result from increases in the
physical yield rates of particular crops as well as from changes in
the cropping pattern such as a shift of land from low-yielding (or
low-value) crops and crop varieties to the high-yielding (or high-
value) ones. Such a disaggregated analysis of growth, althotgh
based on only descriptive statistics and accounting relations, can
help to identify where the sector's main problems and prospects

lie, particularly in relation to growth through crop

diversification.

2.1 Production Growth

2.1.1 The data base

For analyzing the pattern of growth in crop agriculture, we
have used a comprehensive data bast. which, in terms of crop-wise

disaggregation, is similar to thal used by the Bangladesh Bureau of
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Statistics in the official estimates of agricultural production
indexes and national income accounts. There is, however, a problem
arising from the fact that the official crop statistics for 1983~-84
onward have undergone major revisions in respect of area and
production of three crop groups, namely - pulses, oilseeds and
minor cereals. These revisions have been made in the light of

f*ndings from the 19383-84 Censﬁs of Agriculture and have involved

upward adjustments of the previous area and production figures by
2 to 3 times in most cases.9 We have applied these adjustment
factors to the official data of the previous years to construct
congsistent time-series covering the entire period under review.
Given the extent of these adjustments, any estimates involving

these time-series have to be treated with caution.

There are serious shortcomings of the official data in respect
of other crops as well. The production of vegetables and spices in
particular are likely to be grossly underestimated. The area under
these two crop groups as reported in the 1983-84 Census of
Agriculture is almost twice as high compared to the official
estimate for the same year (Nopbye, 1989; Rashid, 1989). Most of
the horticultural production on homestead land is likely to be

missed by the official crop statistics. These data deficiencies

9Both the revised and unrevised official data in respect of
these crops are available for three years from 1983-84 onward; for
every year, the adjustment factor for each crop is the same at the
national aggregate level. The official crop statistics are
reported in the various publications of the Bangladesh Bureau of
Statistics, e.g. Yearbook of Agricultural Statistics and Monthly
Statistical Bulletin (various issues).
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pose a major problem in conducting any study on crop
diversification and point to the need for improvement of the system

of agricultural statistics.
2.1.2 Sources of growth

* For a disaggregated analysis of production growth, we have
constructed the time-scries of gross valuec of production by major
crop groups at 1984-85 constant prices. For this, we have used the
same farmgate prices as are used in the national income accounts
for the crop sector; but instead of the actual 1984-85 prices, we
have used the estimated prices at their trend level for that year
(to avoid the effect of annual price fluctuations).l0 Estimating
the growth of production from these time-series of gross value of
production is, of course, equivalent to wusing the Laspeyres
production index with the 1984-85 base (which is, incidentally, the
base year for the new official national income series as well).
These time-series can also be used, together with crop area data,
to estimate trends in crop yields in value terms {(that is, gross
farm revenue per hectare at constant prices). It may be noted that
variations in produc@ivity per hectare, so estimated for a crop
group, will reflect ﬁot only changes in physical yields of the

component crops, but also changes in area allocation within that

10Semi-logarithmic trend lines have been fitted to price data
for the period from 1975-76 to 1986-87. Farmgate prices are those
prevailing in the primary markets during the harvesting seasons,
net of homestead-to-market transport costs.
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crop group. Table 2.1 to 2.5 present some of the above estimates

that may be relevant for a source-of-growth analysis.

The annual growth of production for the crop sector as a whole
turns aut tc be 2.08 percent and 1.62 percent respectively for the
tYO overlapping periods of 1973/74 to 1983/84 and 1979/80 to
1989/90 (Table 2.1). The statistical estimate of the trend growth
for the later period presents some problems because of the adverse
effect of severe floods in two consecutive years of 1977/78 and
1978/79 and the sharp upturn in rice production in the post-flood
years. By dissociating the effect of floods (through the use of
dummies for the two flood years), we get an estimated trend growth
rate of 2.05 pergent annually for the period of the eighties. It
would thus appear that the overall growth in crop agriculture has
barely kept pace with population growth, which is estimated to have
been 2.3 percent annually in the seventies and about 2 percent in

the eighties.

There is a serious discrepancy between the above growth
estimates for the crop sector and those obtained from the official
national income series. The new national income series at 1984/85
constant prices is available, in the published form, only for
1984/85 onward; but the unpublished series extends back to 1972/73
and is reporﬁed by the World Bank (1992). The trend annual growth
rate of value-added in crop agriculture estimated from this series

turns out to be 3.41 percent and 2.73 percent respectively for the
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Table 2.1 - Trend rates of growth of area and production of

agricultural crops
' (percent per year)

1973/74 to 1983/84 1979/80 to 1989/90

Crop Area Production Aren Production

Fcodgrains 1.20‘ 2.74‘ 0.13 2.33‘

Paddy 0.72" 2.19" 0.05 2.42"
Wheat 18.33" 26.47" 1.77 0.19
Non-Foodgrains -0.53 0.57" ~1.73" ~0.28
crops
Jute -0.85 1.20 -1.51 ~-0. 44
0ilseeds -0.20 0.66 -1.55' -0.57
Pulses 0.15 -0.94 -2.84' -1.82"
Spices 0.05 -0.65 -0.51 1.32'
Fruits 1.66 -0.08 1.30" ~0.04
Vegetables 2.24' 2.12" 2.85' 1.99'
Tubers 1.74" 2.93" ~0.39 -0.15
Sugarcane 1.35' 1.27" 1.85" 0.54
Tea 0.37 3.93" 0.71' 0.61
!
Minor- -6.88' -5.80' -12.08' ~11.42
cereals

All Crops 0.78' 2.08' -0.28 1.62"

Notes:

1. For crop groups and "all crops", the growth of production is
estimated from time-series of gross value of production at
1984-85 farmgate prices. The prices used are at the estimated
trend level for 1984-85. Paddy includes three seasonal crops
in value terms. Tubers include potato and sweet potato. For
oilseeds, pulses.and minor cereals consistent time-series of
area and production are derived by adjusting the official crop
date as described in the text. See also Table A.2.2 in
Statistical Annex.

2. Growth rates are estimated by fitting semi-logarithmic trend

lines. The asterisk sign indicates that the estimated growth
rate is statistically significant at the level of 5 percent cor
less.

18 .



Table 2.2 - Cfop vields (taka per hectare) and gross value share
of crops at 1984-85 farmgate prices

Gross Value of Output Share in Crop Sector'’s Gross

per Hectare (000 ’I‘aka.)a Value of Qutput (percent)

1973/74- 1979/80- 1985/86- 1973/74- 1979/80- 1985/86-
Crop 1977/78  1983/84  1989/90 1977/78  1983/84  1989/90
Foodgrains T.7 B.4 9.8 68.4 71.2 74.0
Paddy ‘ 7.8 8.5 9.7 67.6 67.9 74.0
Wheat 5.6 8.2 7.3 0.8 3.3 3.0
Non-Foodgrain 10.4 11.1 12.0 31.6 28.8 26.0
Crops
Jute 6.2 7.0 7.6 3.6 3.5 3.6
Oilseeds 5.7 5.9 6.3 3.2 2.9 2.5
Pulses 4.7 4.4 4.7 3.6 2.9 2.4
Spices 19.4 18.6 20.9 2.6 2.1 2.1
Fruits 52.5 47.4 44.1 6.3 5.5 5.0
Vegetables 15.8 15.7 14.8 1.6 1.6 1.6
Tubers 18.3 19.4 19.7 2.5 2.6 2.3
Sugarcane 23.6 23.5 21.7 3.0 2.8 2.6
Tea 37.0 44.6 44.2 1.4 1.5 1.4
Minor Cereals 2.6 2.8 2.8 0.9 0.6 0.3
All Crops 8.4 9.1 10.1 100.0 100.0 100.0

S~-year average

b Estimated from 5-year averages of gross value of output; does
not add upto 100 because some crops are excluded.

Note:
See notes to Table 2.1.
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Table 2.3 - Trend rates of growth of area, production and yield

of rice crops
(percent per year)

1973/74 to 1983/84 1979/80 to 1990/91
Crops Area Produc- Yield Area Produc-  Yield
tion tion

Local Aus -1.3¢' 0.58 -0.82 -3.42' ~1.21 2.18"
MV Aus 9.23" 6.18  -3.08" -1.33 -3.06'  -1.73'
All Aus -0.31 0.79 1.10° -3.22' -2.06'  1.06'
Local T Aman  0.64 1.51 0.87 -1.62' -.05 1.57"
MV Aman 7.39" 5.2 -2.14' 6.27" 7.03°  0.75'
B Aman -1.780  -0.21 1.57" -5.06' -4.24'  0.83
All Aman 0.79' 1.74" 0.95" -0.51" 1.80'  2.30°
Local Boro -2.90'  -0.65 2.24 -3.63' -4.66  -1.03
MV Boro 6.10' 6.79' 0.69 10.89' 10.44'  -0.45
All Boro 3.02' 5.12" 2.10' 7.72" .52 o0.78
ALl MV Rice 6.84' 5.78  -1.06' 7.23" 7.48  0.25
All Rice 0.72} 2.20" 1.49" 0.06 2.63%  2.56'

Notes: T: Transplant; MV: Modern-variety including both HYV and
Pajam; B: Broadcast. Growth rates are estimated by fitting
semi-logarithmic trend lines. For all varieties of Aman
except MV Aman, growth rates for the second period are
estimated by using dummy for the flood year of 1988/89. The
asterisk sign indicates that the estimated growth rate is
statistically significant at the level of 5% or less.
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Table 2.4 Trends in yield rates and share of rice crops in
total rice production (five~ycar averages)

Yield (Metric Ton/Hectare)® Production Shareb (Percent)

1973/74- 1979/80- 1985/86- 1973/74- 197%/80- 1985/86-

1977/178 1983/84 1989/90 1977/78 1983/84 1989/90

Loc%l Aus 0.79 0.82 0.92 19.0 16.7 13.0

MV Aus 2.50 2.09 1.79 6.1 S 5.2

B Aman 0.93 0.99 0.99  13.4 11.2 7.2

Local T Aman 1.18 1.20 1.32 33.2 30.2 26.4

MV Aman 2.25 1.95 2.05 10.5 13.9 174

(HYV Aman) (2.28) (2.09) (2.13) ( 9.5) (8.1) (12.7)

(Pajam Aman)

Local Boro

HYV Boro

(2.20) (1.78) (1.87) (1.0) (1.2) ( 2.6)

1.30 1.49 1.35 4.8 4.2 . 2.6

2.57 2.7 2.62 13.0 17.8 28.1

S-year average of yield rates in clean rice equivalent.
Estimated from 5-year averages of production in physical terms.
A locally improved variety.
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Table 2.5 - Trend rates of growth of area, production and yield
of non-rice crops
(percent per year)
1973/74 to 1983/84 1979/80 to 1989/90
Crop Area Produc- Yield Areﬁ Produc- Yield
tion tion
Wheat 18.33°  26.47" 8.14' 1.77  0.19  -1.58
Jute ~0.85 1.20 2.05' ~1.51  -0.44 1,07
Sugarcane 1.35%  1.277  -0.09 1.85'  0.54 -1.30
Potato 2.91"  1.18' 1.27" 1.47°  1.23 ~0.23
Sweet Potato 0.04  0.00  -0.03 -3.714°  -a.128 -0.38
Tea 0.37  3.93" 3.56' 0.7  0.61 -0.09
Tobacco 0.60 1.03 0.60 -1.05  -1.90 -0.86'
Oilsecds:
Mustard 0.11  1.70 1.59' -1.62"  -0.98 0.64
i1} -2.70'  -2.84'  -0.15 -3.52"  -2.74' 0.78'
Linseeds .19 1.68'  0.49 -0.66  1.82"  2.47"
Groundnut 0.26 -2.84"  -3.09' 0.15  0.98 0.83
Coconut 2.00'  3.50" 150" 1.29'  1.26'  -0.03
Pulses:
Masur® 1.67  0.53  -1.14 -2.90"  -0.35 2.55'
Gran -0.41  -0.32 0.09 -2.37"  -2.29' 0.08
Mung’ 2.38 1.10 -1.28 -0.55 -0.68 -0.13
Mashkalai’ -2.92"  -4.28'  -1.34' ~4.95'  -a.85' 0.24
Khesari -0.80 -1.03  -1.84' -2.88' -2.47 0.41
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(percent per year)

1973/74 to 1983/84 1979/80 to 1989/90
Crop Area Produc- Yield . Area Produc- Yield
tion tion
Fruits:
Banana 1.55°  2.02" 0.47" -0.33  -0.08 0.41
Mango 1.0t -s.01*  -7.03 1.12"  -2.45  -3.57"
Melon 3.20°  1.60'  -1.60" 3.000 0.78  -2.22f
Pineapple 1.09  ~-0.33 ~1.41 1.066  0.50 -0.56
Vegetables:
Tomato 2.67  2.65  -0.01 2.85'  2.93" 0.09
Radish 392t 445 0.53 4.01"  s.05' 1.04'
Brinjal 0.62° -0.08  -0.71 ~0.03  -2.16'  -0.92
Ipices:
Chilli 0.17  =-0.79  -0.96 -1.61"  0.63 2.24'
Onion 0.55 -1.63 -2.18' 0.87  1.62 0.76
¢ Sesame; b Lentil; ¢ Green gram; d Black gram.
Notes: - | .
1. Growth rates are estimated by fitting semi-logarithmic trend

lines. The asterisk sign indicates that the estimated growth
rate is statistically significant at the level of 5 percent or

less.
2. For pulses and oilseeds, consistent time- series.of area and

production are derived by adjusting the off1c1a1 crop data as
described in the text.
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above two periods considered (against our estimates of 2.08 and
1,62 percent for the gross value of production). This discrepancy
cannot be explained merely by methodological differences or by the
fact that the growth rate of production would presumably vary from
that of value-added. The year-to-year growth rates in the two
series,vary widely only for some particular years. For example,
between 1980/81 and 1981/82, the official series shows a growth
rate of above 7 percent compared Lo & negative growth rate in our
series (Table A.2.1 in Statistical Annex). This was a time when
there was in fact a decline in the production of major crops (rice,
wheat and jute) in physical terms, which renders the official
series quite incredible. We suspect that the official series is
not really consistent over time; the inconsistencies may have
arisen from many sources, such as the upward revision of productioh
data for pulses, oilsneds and minor cercals and Lhe inclusion of

by-products in the estimation of valuc-added from the carly

eighties onward.ll

A remarkable finding of the present source-of-growth exercise
is that virtually the entire growth in gross farm revenue 1is due to
growth in foodgrain production alone (Figure 2.1). Foodgrain
production has grown clearly ahead of population all along,

although there appears to be some deceleralion in growth in the

“The old national income series at 1972-73 constant prices,
which has been recently discontinued, also probably suffers from
similar inconsistencies, since the growth rates estimated from this
series are also equally high; cf. World Bank (1990), Table 1.4.
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eighties. This later phenomenon is due to the stagnation in wheat
production, since the growth rate of rice production in fact
accelerated in the eighties (which becomes more evident if the
time-series is extended upto 1980/81; see Table 2.3). Among non-
foodgrain crops and crop groups, only vegetable production has
steadily grown nearly at the rate of population growth (Table 2.1).
.Perhaps the only other instances of noteworthy growth performance
ig provided by the produclion trends of tea and tubers in the
earlier period, although in both cases, production became virtually
stagnant in the eighties. On the other hand, the production of

pulses declined,'especiaLly in the eighties, while minor cereals

exhibit the most dramatic rates of output decline.

For the crop sector as a whole, while area expansion was a
source of growth in the earlier period, the entire production
growth in the eighties has come from the increase in revenue vield
per hectare of gross cropped land (Table 2.1 and Table 2.2). For
rncn-{oodgrain crops taken together, it 1is this increase in
productivity per hectare that has kept the production index from
fallirg, since there has been a significant decline in area
particularly in the eighties. It is, however, important to note
that these overall productivity improvements appear to have
resulted from a reallocation of arca in favor of higher-value crops
rather than from yield improvements for individual Crop or crop
groups. High-value crops like vegetables, potato, fruits and

sugarcane have all gained in area (spices being the only
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exception), while area under low-value crops like jute, pulses,
oilseeds and minor cereals has declined, particularly in the
eighties. While gross revenuve per hectare varies widely among crop
groups, there is hardly any evidence of sustained improvements in
such revenue yields for any of the non-foodgrain crop groups
(Figure 2.2).

Growlh in the overall rice yield is almost entirely explained
by the shift of area from local rice to HYVs (Table 2.3 &and Table
2.4). There has been in fact a significant decline in the yield
rates of rainfed (Aus and Aman) HYVs, particularly in the earlier
period. Some improvements in yields seem to have taken place only
in the case of local Aus and transplant Aman rice in the eighties.
The major contribution to production growth has come from the
expansion of area under the dry-season (Boro) HYV rice with' no

discernible trend in its yield rale.

Table 2.5 presents the estimates of trend growth rates of
area, producticn and yields for individual non-rice crops, and it
is worth noting some of the statistically significant trends (see
also Table A.2.5 in Statistical Annex). Wheat production grew at
a phenomenal rate of 26 percent annually during the earlier period,
with both area expansion and yield improvements; but. production
has become virtually sﬁagnant in Lhe eighties. The production of
potato also increased at a high rate (4 percent annually) in the

earlier period, made possible by incrcases in both area and yields;
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but the mcmentum seems to have been lost in recent years. Sweet
potato is a crop much favored under official policies for crop
diversification, although its production has rapidly declined (4
percent annually) in the eighties. For jute, tea and mustard. (the
major oilseed crop), there were some yield improvements in the
earlier peribd which could not be sustained in the eighties. Area
u;der pulses has declined significantly in the eighties; but in the
case of Masur (lchtil), Lhis sgcems Lo have been compensalted by
yield improvements, This seems also to have been the case for
chilli which is the major spice crop. Among fruits, the yield rate
of mango has heen falling sharply, but there has been some area
expansion. Banana production has become stagnant in the eighties
after experiencing some growth in the earlier period. Among

vegetables, the growth of production is mainly through area

expansion without much improvements in yields, if at all.
2.2 Area Allocation

It would appear that the reallocation of cropped area,
specially from traditional to modern varieties of rice, has been
the predominant factor behind growth in crop agriculture. We shall
analyze the determinants of area allocation, economic and physical,
when we study the supply response in crop agriculture in the next
chapter. Here we look at the overall trends in the cropping
pattern along with changes in irrigation coverage and in the

cropping intensity of land. Table 2.6 to 2.8 present some relevant
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Table 2.6 - Area under crops as percent of net cropped area’

13/74- 76/77-  19/80- 82/83-~ 85-86~
Crops 71/78 80/81 83/84 86/87 89/90
Foodgrains 111.04 114.19 119.72 120.52 119.31
Rice 109.40 110.61 114.02 114.31 113.06
Wheag 1.64 3.59 5.70 6.21 6.25
Non-Foodgrains 38.07 39.22 36.85 35.61 33.58
Crops
Jute 7.36 7.91 7.09 8.23 7.45
Oilseeds 7.05 7.24 6.86 6.49 6.17
Pulses 9.55 10.31 9.57 8.45 7.90
Spices 1.65 1.67 1.64 1.59 1.56
Fruits 1.51 1.57 1.66 1.71 1.77
Vegetables 1.26 1.32 1.44 1.55 1.68
(Winter) 0.79 0.84 0.91 0.96 1.03
(Summer) 0.47 0.48 0.53 0.58 0.65
Potato 0.96 1.01 1.15 1.19 1.23
Sweet Potato 0.75 0.78 0.174 0.66 0.57
Sugarcane 1.61 1.64 1.72 1.79 1.86
Tea 0.47 0.47 0.49 0.49 0.50
Minor cereals 4,28 3.72 2.91 1.89 1.37
Others 1.62 1.58 1.58 1.57 1.53
All Crops 149.11 153.41 156.57 1566.13 152.89
(Cropping
Intensity)
2 Based on 5-year average of area under crops and net

cultivated area.

Notes: Estimated from Table A.2.3 in Stastical Annex. For area
under pulses, oilseeds and minor cereals, consistent time-
series estimates are derived by adjusling the official crop

data as described in the text.
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Table 2.7 - Area under rice crops as percent of net cropped

a
area

~ 73/74~ 76/77- 79/80- 82/83- 85/86-

Crops 77/78 80/81 83/84 . 86/87 89/90
Aus .. 35.3 34.5. '34.2 32,7 29.2
JLocal Aus 31.9 30.0 29.0 27.3 24.2
MV AUS 3c4 4.6 5.0 ) 503 5!0
Aman 62.5 64.5 65.8 65.0 61.7
B Aman 19.1 18.1 17.1. 15.2 12.6
Local T Aman 37.2 38.7 38.0 37.5 . 34.5
MV Aman 6.1 7.5 10.8 12.3 14.6
Boro 11.6 11.7 14.1 16.6 21.8
Local Boro 4.9 4.4 4,2 3.6 3.3
MV Boro 6.7 7.3 9.9 12.9 18.5
All Rice 109. 4 110.7 114.1 114.3 112.8

Based on 5-year average of area under crops and net
cultivated area.

Notes: T: Transplant; MV: Modern-variety including both HYV and
Pajam; B: BroadcaslL. Estimated from Table A 2.4 in the
Statistical Annex.
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Table 2.8 - Area under crops by season and irrigated areca
(five-year average) as percent of net cropped area’
(all figures as percent of annual net cropped area)
1973/74- 1976/77- 1979/80- 1982/83- 1985/86-
Season/Crop 1977/78 1980/81 1983/84 1986/87 1989/90
Aus Sem:«;onb
Aus Rice 35.3 34.5 34,2 32.7 29.2
of Which: irrigated 0.8 1.0 1.3 1.6 1.6
Jute 7.4 7.9 7.1 8.2 7.5
Total® 43.7 43.5 42.2 11.9 37.8
Aman Seasond
Aman Rice 62.5 64.5 65.8 65.0 61.7
of which: irrigated 1.1 1.2 1.8 1.9 2.1
Total® 62.8 64.7 66.2 65.5 62.3
Boro Seasonf and
Year-Round
Boro Rice 11,6 11.7 14.1 16.6 21.8
of which: irrigated 10.9 10.6 11.8 13.6 17.9
Wheat 1.6 3.6 5.7 6.2 6.3
of which: irrigated 0.6 1.5 2.1 2.7 2.8
Other Crops 29,5 29.9 28.4 25.9 24.17
of which: irrigated 1.6 1.9 2.1 2.3 2.5
(Rabi Crops?) (24.8) (25.1) (23.4) (20.8) (19.4)

Table continued
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(all figures as percent of annual net cropped area)

1973/74- 1976/77- 1979/80- 1982/83- 1985/86-

Season/Crop . 1977/78 1980/81 1983/84 1986/87 1989/90
(Year-Round Crops') (4.7)  ( 4.8) (5.0)  (5.1) ( 5.3)
Total 42.7 45.2 48.2 48.7 52.8
of which: irrigated 13.1 14.0 _0.0 18.6 23.2
All Seasons ) 149.1 153.4 156.6 156.1 152.9
(Cropping Intensity”
of which: irrigated 15.0 16.2 19.1 22.1 26.8

Based on 5-year averages of annual net cropped area and area
under respective crops.

Early wet season (April-July).

® Includes 50% of summer vegetables, 8% of oilseeds, summer chilli,
etc.

Late wet season (August-November).

Includes cotton and 50% of summer vegetables.

Dry season (December-March).

4 Dry season non-foodgrain crops such as pulses, oilseeds, spices
and winter vegetables.

b Includes mainly tea, sugarcane, lruits, betel nuts, betel leaves,
ginger and turmeric.

Seasonal cropping intensities add up to the annual since
overlapping crops ( e.g. Broadcast Aman) as well as year-round

crops are counted only once.
Source: Estimated from official data on irrigated area by crops.

Official data for some crops have been adjusted as discussed
elsewhere. See also Table A.2.6 in Statistical Annex.
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Fig. 2.4 (A): Area under non—rice crops as percent of net cropped area
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Fig. 2.3 (A): Area under crops as percent of net cropped area; Aman season
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estimates regarding these trends based on five-year averages for

five overlapping periods (see also Table A.2.3 to A.2.6 in

Statistical Annex).

The nverall cropping intensity increased up to the early-
eighties, and thereafter stagnated and even declined in more recent
yearst This decline is not perhaps entirely explained by the
floods in the late-cighties, since bLhe estimate of gross cropped
area in the post-flood normal year of 1989/90 is no higher than the
five-year average of the last period we have considered. One
cannot, of course, rule out the possibilily of farmers reacting to
a perception of heightened risk in the post-flood situation. The
increase in the cropping intensity in the earlier periods 1is
entirely due to the increase in area under foodgrains (almost healf
of that area expansion upto the early eighties being accounted for
by wheat). On the other hand, the area under non-foodgrain crops
taken together has continuously fallen since the late seventies,

mainly due to the displacement of pulses, oilseeds and minor

cereals.

Within rice crops, the increase in area under HYV Boro rice
has been accompanied b& an almost equal decline in the area under
local Aus and broadcast Aman rice (Llaken lLogether). This is mostly
explained by the fact that the growing seasons of the latter two
crops partly overlap with that of Boro rice. In the case of HVY

Aman rice, on the other hand, the arca expansion in the earlier
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periods appear to have taken place through an increase in tntal
arca under transplant Aman (local and HYV taken together); but in
the later periods, there has been a shift of area away from local
transplant Aman. The increase in total transplant Aman area might
have been due to the considerable expansion of coverdge of flood
control and drainage facilities that have taken riace since the
ea;ly seventies, althoggh there are considerable .doubts regarding
the effectiveness of these flood protection measures. In
principle, the provision of flood protection makes it possible to
grow transplant Aman on low-lying lands which are suitable only for
growing broadcast Aman in the wet season. It may be noted,
however, that the area under broadcast Aman has fallen sharply only
in the more recent periods during which time the total area under
transplant Aman (local and HYV combined) has remained virtually

stagnant (Table 2.7).”

Most non-ricg crops, with the notable exception of Jute,
compete for land in the Boro(dry) season (Table 2.8). It is,
therefore, the changes in the cropping pattern and the cropping
intensity in the Boro season,- especially in response to the

provision of irrigation, that are crucial to the prospects of

12See Alam and Siddiqui (1989); Flood Plan Coordination
Organisation (1991).

“Between 1985 and 1990 alone, the net benefitted area under
flood control projects (that is, the area under the projects that
actually needed flood protection) is estimated to have increased
from 15 percent of the net cultivated area of the country to 22
percent; see Master Plan Organisation (1991), Volume I, Table 3-16.
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agricultural growth ‘through crop diveréification. For the entire
period under review, irrigation expansion in the Boro season
appears to have been éxactly matched by the increase in the
cropping intensity in that season. However, this conceals the fact
that, in the more recent periods, there has been a decline in non-
irrigated cropped land in the Boro season (a reversal of the
earlief trend), presumably because additional irrigation ha; been
provided partly on land already under dry-season cultivation.
Between the early and the late eighties (i.e. the third and the
fifth 5-year period under review), net addition to the dry-season

cropped area was only about half of the additional coverage of
irrigation (Table 2.8). This scecems to have been the major factor

behind the decline in area under pulses and other non-irrigated

dry-season crops.

The major share of irrigated land is accounted for by Boro
rice, especially HYV Boro, which is generaily grown under irrigated
condition (Table 2.8). The expansion of HYV Boro rice has been
therefore closely linked with that of irrigation. Among non-rice
crops, only wheat, potato and vegetables are grown qually on both
irrigated and non-irrigated land; most other dry-season crops,
including the year-round crops, are grown predominantly on non-
irrigated land (see also Tablé A.2.6 in Spatistical Annex). It is
noteworthy that the area under Eono rice (as well as under Boro
rice and wheat combined) has begn expdndingiall along on non-

irrigated land as well. Thus, nol eonly irrigation tends to

31



displace some non-foodgrain crops, but also  these crops seem to

have lost ground to foodgralns even on non- lrrlgated land These

trends are clearly in countrary to assumptlons underlylng the

official plans “for - agrlcultural'development,““whlch-prOJect an
: ) . ."l'.. - e _5- L e LN IS

increase in area under non-foodgrain crops. It-needs to. be shown
how the past trends in the cropping pattern could be reversed under

such a plan.“

2.3 Input Use and Productivity

The adoption of the modern seed-fertiliser~irrigation
technology in rice production has been clearly the main factor
behind the growth in crop agriculture. To assess the tfeﬁds in the
contribution of these modern inputs to production growth, we have
estimated some productivily indicators as presented in Table 2.9.
These productivity indicators are estimated from the increments,
based on 5-year averages, in land productivity in relation to tHe
incremental changes in the use of chemical fertilisep‘pef unit of
net cultivated land and in the proportion of irrigated land out of
total net cultivated land. Land productivity is measured by the
gross value of crop output at constant prices {as estimated in this
study) per unit of net cultivated land. It is obvious that the

incremental productivity ol an input estimated in this way

incorporates the contribution of other complimentary inputs as

“See for example the projected land allocation among créps for
the Fourth Five Year Plan; Planning Commission (1990). Also see
Ministry of Agriculture {(1989).
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Trends in land productivity,

irrigation coverage

and chemical fertiliser use

(5-year average)?

1913/14- 1976/11- 1979/80- 1982/81- 1985/86-
1971/18 1980/81 1983/84 1986/87 l989/90b
A, Gross value of crop oatput per 12,580 13,380 I, 21 14,993 15,418 (15,766)
hectare of BCAS (Taka, 1984-85
prices)
B, Fertiliser use (kg./bectare of 5.2 §2.06 102.59 121,38 168,30 (163.1)
ici)?
C. Ared aader irrigation as { of 1.08 8.12 11.29 15.86 .10 {20.08)
RCA
D. Area wader modera irrigation 14,91 16,12 18.99 .1 .76 (26.19)
as I ol BG4
Increnents over precediag period:
Iten (4) 800 8 119 {83 (1m
Jtes (8) 29,83 20.53 U1 0.92 (3633
Itex (C) 1.03 n {9 5.4 {.22)
Itez (D) 1.2 3.8 LU {83 (1.08)
Productivity indicalors
(faka/hectare)®:
Pertiliser: (4)/(B) i {l )| 12 (21)
lerigation: 100 x (4)/(C) 11,610 26,309 17,046 9,286 (18,318)
Nodere Irrigation: 100 x (4)/(D) 86,116 29,089 24,809 10,475 (19,033)

(D) are derived from the

annual average of the underlying aggregate variables, e.g. net
etc.

Figures in parentheses correspond to the average of 3 years

4 Five-year average of items (A) to
cultivated land, total fertiliser use,
b
excluding the flood-years of 1987-88 and 1988-89.
¢ NCA: net cultivated area.
d In terms of fertiliser materials.
e

Sources:

For interpretation, see discussion in the text.

Tables A.2.1 and A.2.6 in Statistical Annex; fertiliser
data from Bangladesh Bureau of Statistics, Monthly
Bulletin (various issues).
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well, and should be therefore distinguished from any notion of
marginal factor productivity as derived from, say, a production-
function anal&sis: The estimated rroductivity indicator for
irrigation can be interpreted to represent the differential in land
productivity between irrigated and non-irrigated land, on the
agssumption that the growth in land productivity takes place
entirely from the conversion of non-irsigated land into irrigated
land.15 In practice, however, overall lnd productivity may as well
increase through improved productivity of the existing irrigated
and non-irrigated lands, depending on the contribution of factors
other than irrigation. These estimates can therefore be talken only
as a rough indicator of the impact of increased intensity of modern

input use on land productivity.

The above estimates reveal some disconcerting trends in
productivity. The procductivity esktimates for irrigation show a
downward trend althrough, whether we consider the expansion of
modern irrigation or of irrigation as a whole (including irrigation
by traditional methods). The estimates for the earlier periods are
in fact much higher than what onsz would expect to find from a

cross—-section comparisor. of land productivity between irrigated and

lsIf y; and ¥y are the productivity cof irrigated and non-
irrigated &and respectlvely, and r 1is the proportion to land
irrigated, the overall land productivity is given by y = ryl+ (1~
r)y0 Assuming the net cultivated land to remain constant, we have
Ay = Y| Ar - Yoo .Ar and therefore Ay/Ar = y|-vy where A denotes
1ncrements over time,
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non-irrigated lzsmd.]6 This reflects {he contribution of other
factors to productivity growth, such as Lhe increased cropping
intensity on non-irrigated land (as took place in the earlier
periods) and the shift to HYVs, especially under rainfed
conditions. The declining productivity trends may mean that the
contribution of these factors have diminished over time, but these
also probably indicates that the productivity gains through

’
irrigation have been on the decline.

The estimates of incremental fertiliser productivity show a
sharp downward trend from the carly ¢ighties.” Survey findings,
based on cross-section data, generally show high returns from
increased fertiliser use per unit of Jland, especially when such
increased intensity of fertiliser use is associated with a shift
from the local crop varieties to HYVs (Sidhu et al., 1984), 1In the
absence of consistent time-series data on crop-specific fertiliser
use and yield rates, it is not possible to analyse the sources of
growth in fertiliser demand and the associated changes 1in
fertiliser productivity at the aggregate level. There are,
however, at least two hypotheses, relating to the agronomic

constraints to the growth of rice-based crop agriculture, that are

lsFor example, an additional Boro HYV crop made possible by
irrigation would yield an additional gross revenue of about Taka
16,000 at the average yield per hectare and at the 1984-85 farmgate
price.

-

l“x'hese estimates may be compared with the 1984-85 farmgate
price of chemical fertilises, which was about Taka 4.80 per

kilogram.,
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worth mentioning in this context. First, the intensification of
rice monoculture is liable to be detremental to soil fertility,
which is one reason why agricultural scientists advocate for crop

18 . . . .
There is an increasing concern in Bangladesh

diversification.
"about the likely adverse effect in crop yields resulting from the
depletion of micronutriénts and organic matter in soil.lg Second,

the rapid expansion of the area under HYV Boro rice may have

increasingly led to its cultivation in relatively less suitable

land.20

Both the above hypotheses are consistent with the apparent
declining trends in fertiliser productivity, since crop yields
couvld be sustained only with increased fertiliser use to compensate

for lower spil quality.

To assess the sustainability of growth in crop agriculture
through intensified rice cultivation, it may be useful to rlook at
the past pattern of growth in rice production, disaggregated by
region, In Table 2.10, the different regions (former districts) of

the country are ranked according to the rate of growth »f rice

18See, for example, Rahman (1989) and Islam {(1989); see also
Pingali (1991) for a discussion in the context of Asian rice-
growing countries.

13

See Task Forces (1991), Volume Four: Environment Policy.

20The Bangladesh Agricul Lural Research Council (BARC) maintains
a system of agro-climatic land suitability classification by crops.
According to this classification, about 45 to 55 percent of the
land is considered to be at least moderately suitable for Boro HYV

rice, subject to the provision of irrigation. With the
introduction of some recent HYVs, the proportion of suitable land
may have increased further. However, it is not known how far the

existing irrigation coverage coincides with this land suitability.
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Table 2.10 -

Ranking of regions

according

growth of rice production

to

trend rate

of

(percent annual growth rate within parentheses)

Annual growth rate

Tine Periods

1967/68-1411/178

1973/74-1983/84

1979/80-1989/90

Tangsil (10.56‘)
Koakhali (5.127)
Chittagaog (4.12°)

Tangail (5. 7‘)
Pabna (5.66‘)
Bogra (5.08°)
Patuakhali (4.85°)

fushtia (8.18))
Jessore (6.66
Faridpur (6,37°)
Bogra (4.71‘) ,
Rajshahi (4.09°)

ranking
High
(Above %)
4
¥ediun

(Between 2% and 4%}

Jessore (3.55‘) )
Kynensingh [3.52 ]
Dhaka (Z.ZTt)
Pabna (2.06 )

Kyaensingh 2.95‘)
Dhaka (2,86,
Barisal (2,59 )
Khulna (2.46
Rangpur (2.15°)
Sylhet {2.00)

Dinajpur (1.6)']
Rangpur (1.18‘)
Comilla {2.83 l
Noakhali {2.477)

Low (Below 2%}

Bogra (1.92)
Barisal (1.81)
Rushtia (1.60)
Rajshahi (1.18)
Aangpur (1.08)
Dinajpur (0.84)
Coailla (0.82)
Thulna (-0.36)
Paridpur (-0.179)
Sylhet (-3.43)

Chittagong (1.?3')
Rajshahi (1.80°)
Conilla (1.34)
Noakhali (1.04]
Dinajpur (0.77)
Faridpur (0.63)
Jessore (0.22)
fushtia {-0.19)

Barisal (1.1”)
Pabna (1.67)
Khulna (1.66)
Patuskhati (1.41)
Kynensingh (0.87)
Chittagong (0.51)
Sylhet (-0.35)
Dhaka (-0.72)
Tangail (-1.12)

Notes:

1. Growth rates are estimated by fitting semi-logarithmic trend
lines. The asterisks sign indicates that the estimated growth
rate is statistically significant at the level of § percent or
less.

2. For all periods, Mymensingh and Barisal represent the
erstwhile greater districts respectively. However, separate
estimates are also shown for Tangail and Patuakhali regions as
data permit. .

3. Growth rates .for 1967/68 to 1977/78 are estimated by excluding

1971/72 and 1972/73 from the time-series for dissociating the
adverse effects of the war of liberation. For Tangail, the
estimate is based on the continuous series from 1970/71 to
1977/178.
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production during three overlapping ten-year periods since the end-
sixties (which is when HYV rice was first introduced).21 It can be
seen thﬁt the:growth rate of rice production at the national level
conceals strikingly large variations across regions. More
importantly, the growth points have shifted from one period to
another. While all the regions have had at ‘least medium growth in
pone period or another, the earlj-starters have generally lagged
behind'other regions in the later periods. The exhaustion of easy
sources of irrigation is a likely reason why production growth at
the regional level has not been sustained over prolonged pgriods.
But the explanation of this may also partly lie in the hypotheses
mentioned above regarding the agronomic constraints to intensified

rice cultivation.

Despite these symptoms of underlying strains, the growth in
crop agriculture in the immediate medium-run period will remain
largely dependent on the expansion of HYV rice area - both under
irrigated and rainfed conditions.z2 The physical constraints to
productivity growth in crop agriculture have to be therefore
overcome to a large extent by technological innovations in rice
cultivation itself. At the same time, there is a need for
exploiting whatever scope there is for crop diversification as a

means of sustaining agricultural growth and productivity.

ZIThe only region excluded from the exercisedy is Chittagong
Hill Tracts. '

22See, for example, the medium-term projections of crop
production made for the National Water Plan; -Master Plan
Organisation (1991), Volume II.
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III

CROPPING PATTERNS AND AGRICULTURAL SUPPLY RESPONSE

3.1 Physical and Technical Constraints

The cropping paﬁtern systems in Bangladesh are delicately
balanced by the annual cycle of rains and floods. The production
options of the farmer and his perception of risk are determined to
a large extent by the physical environment of crop production sugh
as characterised by the degree of seasonal floodiﬁg, the timing and
quantity of rainfall and the soil characteristics.23 Investments
in irrigation and flood control as well as improvements in crop
production technology can induce changes in the cropping patterns
by impacting on these physical constraints. There are large
variations in the cropping patterns as observed among various
regions of the country and much of these variations can be related

to agro—climatic'factors.24

The cropping patterns in the country can be broadly classified
into rainfed and irrigated patterns; which again vary according to
the degree of seasonal flooding. Table 3.1 presents evidence on

such variations in cropping patterns, based on data from a fairly

2"’See, for example, Master Plan Organisation (1987) and Islam
(1989).

2‘These regional variations in cropping patterns are analysed
.in one of the background papers of this study; see Zohir (1993);
see also Rashid (1989).
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Table 3.1 - Cropping pattern by land type, 1987 (crop area as ¥%
of net cultivated land)

High Land - ce e e e e oo Meddum~High _Land_
Crops No Traditional HModern No Traditional ' Modern
Irrigation Irrigaetion Irrigation Irrigation Irrigation Irrigation

Local Aus 32 a7 12 37 a8 1
MY Aus 6 12 217 6 k) 14
B. Aman 0 0 1 12 16 6
Local T Aman 31 50 18 55 49 44
MY Aman 16 14 49 15 13 38
Local Boro 0 5 1 kY 3 2
MV Doro 0 0 29 0 57
Wheat 2 42 16 5 23 5
Jute 7 12 11 11 15 6
Sugarcane 5 0 3 2 1 0
Potato 2 8 2 4 2 1
Spices 2 3 2 4 1 1
Vegetables 6 9 1 1 4 0
Oilseeds 2 1 1 5 1 2
Pulses 10 3 6 18 8 6
Orchards 20 2 0 0 0 0
Other Crops 14 il 0 1 12 1
All Crops 156 218 180 179 200 194
(Cropping Intensity)

of which:

All Rice 85 128 127 128 135 172

All Cereals 817 170 153 _ 133 158 _ 11

Non-Cereal 69 48 27 46 41 17
Share of landtype in .
total land (X) 21.86 2.66 3.32 28.06 1.86 11.75

(Table continued)
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Medium~Low~Land . Low-Land All

No Traditional Hodernl No Traditional Modern band
Irrigation Irrigation Irrigation Irrigation Irrigation Irrigation
Local Aua 57 9 1 59 0 2 32
1V Aus 0 25 9 1 0 1 7
B. Aman 46 5 24 45 2 i0 15
Local T Aman 29 19 33 12 0 4 37
MV Aman 6 6 7 1 0 0 16
Local Boro 2 2 6 6 9 4 3
MY Boro 0 16 62 0 89 93 16
Wheat 5 19 6 6 0 0 6
Jute 5 23 2 G 0 0 7
Sugarcane 2 J 0 0 0 0 2
Potato 2 4 0 1 0 0 2
Spices 2 3 0 7 0 2 2
Yegetables 1 0 0 1 0 0 2
Oilseeds 10 0 6 7 0 1 4 -
Pulges 23 2 4 13 0 2 13
Orchards 0 0 0 0 0 n 4
Other Crops 1 0 0 J 0 1 4
All Crops 191 138 165 165 100 120 173
(Cropping '
Intensity)
of which:
All Rice 140 86 142 121 100 114 126
All Cereals 145 105 148 127 100 114 132
Non-Cereal 46 33 17 38 0 6 41
Share of
landtype in
total land (%) 15.07 0.54 5.41 3.79 2.35 3.33 100.00
Source:
Own estimates based on primary data from a study on

Differential Impact of Modern Rice Technology conducted by the
Bangladesh Institute of Development Studies; see Hossain et

al. (1991).
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reppesentative nationwide farm survey.25 The land-categories
according to flood-depth levels are similar to those of the
‘National Water Plan (Master Plan Organiéation, 1991); these are
mainly baSed on the suitability of land for growing different rice
crops during the wet season.z6 Irrigation is divided into modern
and traditional; the former mainly includes mechanised irrigation
by pumps and tubewells, while the latter includes labour-intensive

melhods requiring very lilktle {ixed investments.

We may note some important features of these cropping pgtterns
that are ©particularly relevant for crop diversification.
Irrigation appears t-r have. a favourable impact on the annual
cropping intensity on high and medium-high land, but a negative
impact in the case of lower lands. The higher is the land, the
larger is the share of land devot .d to non-cereal crops within any
of the irrigation categories. On the other hand, am&gg all flood-
depth levels, the proportion of land allocated to non-cereal crops

is markedly lower under irrigated conditions than under rain-fed

25The farm survey was conducted in 1987 by the Bangladesh
Institute of Development Studies in conection with a study on the
adoption of HYV rice technology in Bangladesh agriculture; see
Hossain et al. (1990). We are grateful to the authors of this
study for allowing us access Lo the primary survey data.

26In the farm survey mentioned above, the information on the
"normal" flooding depth was gathered from the respondent farmers at
the plot level. Since there are likely to be many errors in such
‘reporting, the estimates in Table 3.1 should be taken only as a
rough guide. Detailed estimates of cropping patterns by land types
are also available from the studies undertaken for the preparation
of the National Water Plan; see Master Plan Organisation (1987;
1991, Vol. 1I). These are however in the nature of hypothetical
constructs based on many a priori assumptions rather than actual
observation of cropping natterns across land types.
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conditions. However, there 1is also a sharp contrast in the
cropping patterns between modern and traditional irrigation, the

latter being clearly ‘more conducive to diversified cropping

patterns.

These findings generally lend support to common wisdom
regarding potential cropping patterns on different land types.27
Much o} the variations in the cropping patterns are explained by
the extent of adoption of HYV Boro rice, and the nature of crop
substitution due to such adoption, across land types. It can be
seen that HYV Boro is grown almost entirely under modern irrigation
(except on the lowland, where it is also grown under traditional
irrigation). However, it accounts for a declining share of modern-
irrigated land as we move from lowland to highland (from more than
90 percent to about 30 percent). On lower lands, HYV Boro tends to
displace not only dry-season non-cereal crops, but also broadcast
Aman and Local Aus - hence the likely adverse impact of irrigation
on the annual cropping intensity. In the case of high and medium-
high land, on the other hand, irrigation makes it possible to grow
two or even three crops in a year, thus leading to higher cropping
intensities. In contrast to the cropping patterns under modern

irrigation, those under traditional irrigation on higher lands are

characterised by the dominance of wheat, and the near-absence of

27The subject is covered in a background paper of this study;
see Zohir (1993a). Also see Islam (1989).
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HYV Boro, among dry-season cfops.28 Modern irrigation can be seen
to promote the adoption of not only HYV Boro, but also of the HYVs

in the wet sea'son.29

Traditional irrigation on highland appears to strengthen the
cultivation of not only wheat but also of high-value non-cereal
crops like potato, vegetables and spices. * The production
conditions here may not bhe suitable for HYV Boro cultivation which
needs continuous irrigation and flooding and is therefore much more
demanding on water compared to most other crops. But this still
leaves unexplained as to why the high-value non-cereal crops cannot

30 The answer may lie

compete with HYV Boro under modern irrigation.
in a combination of technical and economic factiors. As we shall
discuss later, there are very high risks associated with the
marketing of these high-value crops. At the same time, the
existing irrigation and on-farm water management systems do not
allow rice and non-rice crops to be planted in the same service

units. Growing non-rice crops under modern irrigation would

therefore often require the farmer to allocate his entire land (or

28Unlike in the case of modern irrigation, local Aus is not
displaced by traditional irrigation, since it can be grown along
with most dry-season crops, but not with HYV Boro. This probably
explains the high cropping intensity under traditional agriculture,

29Since HYV Aman rice is mostly rainfed (Table 2.8 in Chapter
IT), the simultaneous adcption of HYVs on irrigated land in both
Boro and Aman seasons has probably something to do with farmers'’
technology adoption behaviour.

30The profitability estimates presented in the next chapter
will show that the net returns from these crops are generally
higher compared to HYV Boro.

47


http:irrigation.30

the major part of it) to these crops - hardly a préferable option
for a risk-averse farmer. Traditional irrigation, being of a
divisible nature,ﬁalldwsAfarmers to grow these high-value, but
risk-prone, crops on small parcels of land. It is only when there
are large economies of scale in marketing and{or) assured markets
(as in. the case of vegetable belts near urban centres) that non-
cereal crops are found to be grown under modern irrigation on any

13
significant scale.

The currently practised cropping patterns evidently offer
little scope for crop diversification through expansion of modern
irrigation. It is not surprising therefore that, in projection
exercises for the crop sector, the prospects for crop
diversification are dften sought in more intensive cultivation of
3

But there may not be much scope for this

‘

non-irrigated land.
left, as would appear from the recent trends in cropping
intensities, particularly in respect of dry-season non-irrigated
crops.32 The prospects for intensified cultivation of non-cereal
crops through the expansion of area under traditional irrigation
also do not seem promising. The official data in fact show a
decl ning trend in the area covered by traditional modes of

irr gation (Table 2.6 in Statistical Annex).33 An important policy

3lSee, for example, Master Plan Organisation (1991), Vol. II.
32Seé our earlier discussion in the context of Table 2.8.

33No increase in the area under Ltraditional irrigation is
envisaged in the National Water Plan (1990-2005). The reason cited
{Footnote continued)
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concern in this context is the potcntial scope for promoting such
"intermediate" irrigation technology as represented by hand-
tubewells and: treddle pumps. These labour-intensive irrigation
techniques are found to be particularly advantageous for .small
farmers and for growing crops like potato, vegetables and spices.

r

When effective, flood control measures caﬁ also promote crop
diversification by increasing the availability of "higher" land
types. But, as discussed earlier, there are considerable doubts
regarding the effectiveness of these flood control measures.
Moreover, it is often the case that investments in flood control
are profitable only when these include provision for irrigation.“
If so, this would involve a transition from lower nonirrigated land

types to higher irrigated ones - which may in fact result in more

concentration on cereal production (Table 3.1). ,

There is considerable scope for increasing the yields of non-
cereal crops through better farm practices and varietal
improvements even under non-irrigated or semi-irrigated
conditions.”Such vield improvements, rather tran more intensive
cultivation of land, perhaps offer better growth prospects for

these crops. The real prospects for crop diversification, however,

is that traditional irrigation modes are so inexpensive that these
probably are being used whenever possible; see Master Plan
Organisation (1987a).

J‘See, for example, Flood Plan Coordination Orgeanisation
(1991).

35See Ministry of Agriculture (1989).
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would still depend on how far technological innovations could make
nonjcereal crops competitive under conditions of modern irrigation.
Research and exténsioﬁ activities in the past were mainly
concentrated on HYV rice to the neglect of most other crops. Among
non-cereal crops, the HYV technology is well-established only in
potato cultivation. However, HYVs with ver} high yield potentials
are n?w available for some vegetables and fruits like tomato,
beans, watermelon and banana. Significantly improved technologies
are also available for pulses, mustard, jute, sugarcane, maize,
sweet potato and some country vegetables.35 However, the technical
and socio-economic constraints to the diffusion of improved
technologies in the case of non-cereal crops are still 1little
understood. Much will depend on how far adaptive research and

extension activities can be strengthened to identify and overcome

these constraints,

The cropping patterns shown in Table 3.1 do not directly
reveal the nature of competition (or complimentarity) in the choice
of crops in different land types. Although most non-rice crops
compete for land in the dry Boro season, the substitution among
dry-season crops may entail changes in tLhe choice of crops in other
seasons as well. In assessing the scope for crop diversification,
it may be therefore useful to look alt Lhe year-round cropping
sequences associated with various compeling crops or crop groups.

Table 3.2 presents some information of this nature, based on data

35The estimates of potential profitability of some of the
improved varieties are presented in Chapter IV.

50


http:vegetables.36

from the survey on costs and returns of crop production undertaken

i1 It can he seen that the land under HYV

for the present study.
Boro has -a “much lower year-round cropping intensity compared to
land under other Crops or crop-groups. In the cropplng patterns
assoc1ated w1th HYV Boro, non_cereéiucrops account for only 2
percent of net cropped area. This may be contrasted with 38
Percent in the case of cropping patterns associated with HYV Aus
(which competes with HYV Boro because of overlapping growing
seasons). Thus, in contrast to HYV Boro, the adoption of HYV Aus
leaves considerably more room for crop diversification. However,

HYV Aus has relatively lower yields and is also susceptible to

early seasonal floods.

Another important feature of these cropping patterns is that
the non-cereal crops are mostly grown along with rice, including
HYV rice, on the same land.38 On the one hand, it shows a high
degree of complimentarity in the cropping patterns between rice and
non-cereal crops. But, on the other hand, it also indicates that

these non-cereal crops may potentially compete with Boro rice for

37The results of this survey are used in the profitability
estimates in Chapter V.

38This is hardly surprising since about 50 percent of the
arable land is estimated to be suitable for both dryland and
wetland crops, and only 8 percent exclusively for dryland crops;
see Master Plan Organisation (1987). Most non-rice crops as well
as broadcast rice are dryland crops while transplant rice including
the HYVs are grown only under wetland crop culture.
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Table 3.2 -~ Cropping patterns associated with various crops and
crop groups

(% of net croped area)

Cropping MV Aus MY Boro Pulses Oilseceds Spices Potnto/ Vege-
Pattern Sweet tables
potato
Single Crop : 2 a3 1 2 11 5 5
Double Crop with
MV Rice 41 55 24 23 32 49 42
Lgcal Rice g . 2 29 22 13 4 14
Others 21 1 9 13 20 15 19

Triple Crop with

Rice Only 10 7 34 35 1 21 15
Rice + Others 17 1 2 5 19 5 5
All Cropsa 225 175 235 238 2]2 221 218

(Cropping Intensity)

¢ Figures in the table are estimates of area under associated
cropping patterns (shown as row items) as percent of net
cropped area under the particular crop or crop groups (shown
as column heads).

Source:
Based on the survey on costs and returns of rcrop production,

undertaken for the present study; see Zohir (1993a).
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the same land during the dry season. An implication of this latter
aspect is that, by making non-cereal crops competitive through the
adoption of mddern-input-based technology, the pattern of growth in
crop agriculture could be made more flexible and responsive to
changing demand-supply scenarios. This would also ensure a better
allocation of land, especially dry-season irrigated land, according
to agro-climatic suitability.39 There are again certain constraints
to be overcome in promol.ing the producltion of non-cereal crops
within rice-based cropping patlLerns. Supplementary irrigation
during the wet season may be necessary not-only for promoping the
adoption of summer HYVs, but also for ensuring a timely Aman crop
th&t would leave room for growing dry-season non-cereal crops.
Selective mechanisation of agricultural operations may also be
needed to overcome the shortage of human and bullock labour during

the peak period immediately following the Aman harvest.

39For example, HYV Boro yiclds are found to be significantly
lower on permeable soil Lypes, which are also particularly suitable
for growing most non-rice crops; sce Zohir (1993b).
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3.2 Cropping Patterns: Some Econometric Results

3.2.1 Area allocation equation: estimation with cross-section

data

As already noted, there are considerable variations in the
cropping patterns across different regions of the country. Cross-
1]
section data by region are therefore suitable for an econometric
analysis of the impact of various socio-economic and environmental

. i .
factors on crop area allocation.  For this, we have used crop area

data from the 1983-84 Census of Agriculture in respect of the 64
i1

administrative districts of the country. The dependent variable
for the regression exercise 1is the area under a crop as a
proportion of net cultivated area. The ¢xplanatory variables used

in the regressions, the results of which are reported in Table 3.3,,

are defined as follows:

IRRIGATION: Irrigated crop area as a proportion of net
cultivated area.

FARM SIZE: Area belonging to farms of over 7.5-acre size as a
proportion of net cultivated area.

RAINFALL: Proportionate deviation of the region's average

annual rainfall from the national average.

40For similar exercises in the context of adoption of HYV rice
in Bangladesh, see Hossain (1988) and Mahmud and Muqtada (1988).

41Bangladesh Bureau of Statistics (1986).

54



HIGHLAND: High land area as a proportion of net cultivated
area.
LOWLAND: Medium-low and low land area as a proportion of net

cultivated area.

The irrigation variable is estimated from the annual district-
evel data reported by the Bangladesh Bureau of Statistics; it
corresponds to the year 1983-84 and includes both modern and
traditibnal irrigation. The farm-size variable, which reflects
regional differences in the average farm size as well as_in the
degree of land concentration, is estimated from data repofted in

the 1983-84 Census of Agriculture. The estimates of annual

rainfall by region is based on data in respect of 29 meteorological
stations. The land categories by flood-depth (e.g. high land, low
land, etc.) are those of the National Water Plan as discussed
earlier; we have used the up-dated data by district as available
from the data system maintained by the Bangladesh Agricultural

Research Council,

It may be noted that the coefficients of linear regression
equations involving the above variables can be ¢iven a meaningful
interpretation. For example, let us assume that Y and y, are the
proportion of land under the crop on irrigated and non-irrigated

land respectively and that r is the proportion of total land

irrigated. The proportion of total land under the crop is then
given by y = ypro 4 )b(]—r), so Lhal Ly differentiation, we have
dy/dr = (y}-yb). Since y and ¢ are the dependent and the
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explanatory variable respectively in the regression model, the
coefficient of the irrigation variable can thus be interpreted as
an estimate of the numerical difference of the proportions of land
under the crop on irrigated and non-irrigated land. A similar
interpretation can be given in the case of land-category variables
as well, (If both HIGHLAND and LOWLAND are used in the same
equatioﬁ, the implied comparison in each case would be with the
medium-high land as the refcrence cnlegory). The major problem
with such a specification of the crop area equation is that it
cannot capture the impact of interaction of the explanatory

variables (such as between rainfall and highland) on the cropping

pattern.
The area allocation equations, as specified above, are
estimated by ordinary least-squares regressions. One problem in

using irrigation as an éxplanatory variable is that both irrigation
and HYV adoption may be the outcome of simultaneous decision-making
by fafmers (in which case the use of one to "explain" the other
woukd not be legitimate). However, the expansion of modern
irrigation in Bangladesh has been mostly determined by factors that
lie outside individual farmer’s decision-making. Traditional
irrigation is also mostly the outcome of natural endowment of land

and water rather than of a conscious investment decision by the

farmer. As such, irrigation can be appropriately treated as an
exogenous variable. As regards the dependent variable, since it
can take a value only between zero and unily, we have also obtained

estimates by using a logit function as an alternative to the linear
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specification. Table 3.3 reports the results obtained from either

specification of the crop area equations,

The results of the regression exercise are very satisfactory
not only in terms of the statistical significance of the
coefficients, but also because these generally appcar to be highly
plaLsible. For example, the crucial importance of flood-depth
levels in determining the cropping pattern is clearly evident from
the estimated coefficients. However, instead of taking these
results as a proof of the obvious (e.g. that lowland is not
suitable for transplant Aman), these should be rather considerea as

an evidence of the reliability of the existing land classification

by flood-depth levels.

It is the results relating to the irrigation-induced shifts in
the cropping patterns that are of particular interest for this
study. The regression results in this respect are again clearly in
conformity with the survey findings discussed earlier. Irrigation
can be seen to have the strongesl impact on the adoption of HYV
Boro (and the estimate of the coeflicient in the range of 0.62 to
0.77 seems highly plausible). 'The positive impacl of irrigation on
HYV Aus is also what one would expect; but the same result in the
case of HYV Aman, which is predominantly rainfed, is not obvious.

This has perhaps something Lo do wilh Lhe HYV Boro-based cropping



Estimates of crop area equations from Agricultural
Census data for 64 new districts, 1983-84

Dependent Variable: Explanatory Variable R
Crop Area as
Proportion of Net IRRIG- FARM RAINFALL HIGH LOWLAND
Cultivated Area ATION SIZE LAND
Linear Function
Modern-~Variety Boro 0.622‘ —0.279’ 0.043 0.043 .73
(10.10) (-3.22) (1.53) (1.38)
Modern-Variety Aus 0.103%  -0.194' 0.087' -0.085 .59
(3.06)  (-4.10) (5.60) (-4.95)
All Aus -0.398'  -0.670' 0.067 -0.238" .37
(-3.26)  (-4.09) (1.22) (-2.42)
Modern-Variety Aman 0.335'  -0.332' 0.186' -0.182' .58
(4.39)  (-3.09) (5.31) (-4.69)
Local Transplent Aman  0.205 0.389 0.147°  -0.651' r4fh)04‘ .67
(1.12) (1.51) (1.78)  (-6.61) :
All Transplant Aman 0.506' 0.324' —0.559‘ -1.18‘ .72
(2.90) (4.02)  (-5.89) (-11.72)
Broadcast Aman -0.748"  -0.430'  -0.116' 0.596 .78
(-7.86)  (-3.20)  (-2.66) (12.30)
Oilseeds and Pulses -0.657" -0.168' 0.279" .42
(-4.87) (-2.72) (4.05)
Spices -0.108"  -0.134" 0.023  0.045" .30
(-2.62)  (-2.24) (1.17) (2.19)

58

(Table continued)



Dependent Variable: ) Explanatory Variable R

Crop Areca as

Proportion of Net . [ppIG-  FARMSIZE RAINFALL HIGHLAND  LOWLAND
Cultivated Area ATION

Logit Function®

Modern-Variety Boro 0.77" -0.472" 057 0.077 .58
(6.70)  (-2.91) (1.09) (1.32)
Modern-Variety Aus 0.106'  -0.268' .084' -0.089" .57
' (2.76)  (-4.98) (4.77) (-4.56)
All Aus ~0.425°  -0.775' 0.062 -0.278" .37
(-3.10)  (-4.19) (1.00) (-2.51)
Modern-Variety Aman 0.446'  -0.248" 0.119' -0.236' .60
(6.08)  (-2.40) (3.53) (-6.311)-
Local Transplant Aman 0.451 " -0.756‘ -1.465‘ .54
(0.96)  0.342 (-4.17) (~7.85)
(2.20)
All Transplant Aman 1.046' 0.520° -1.718' -1.746' .65
(3.45) (3.73) (-4.37)  (-10.04)"
Broadcast Aman -0.820" -.388" -0.127 0.739" .71
(-6.07)  (-2.04) (-2.04) (10.73)
Oilseeds and Pulses -0.751'  -0.364 -0.296' 0.275' .44
(-4.65)  (-1.60) (~4.00) (3.34)
Spices -0.083"  -0.184" 0.024 .24
(-2.549)  (3.897) (1.461)
9 The estimated logit function is of the form

log (—l—) = a,+a y X

1-y
where Y is the dependent variable. The reported coefficients are
estimated as dY/dXi = a, ¥ Y(1-Y) at the mean value of Y. Thesc

coefficients are ‘therefore comparable to those of the linear
function.

Notes:

See text for the definition of explanatory variables. Figures in
parentheses are t-statistics. For the logit function, these refer
to Lhe corresponding coeflficictns of the estimated function. "x"
indicates that the coefficietnts arc significant at 1% level, "*x"
at 5% level,



pattern, as discussed earlier in che context of similar survey
findings. The results also imply that the irrigation-induced
expansion of are; under HYV Aman would lead to an expansion of
total area under transplant Aman (rather than resulting from a
shift away from local transplant Aman). This again conforms to our
earlier observation regarding the trends in the cropping patterns
up t¢ the mid-eighties (see the discussion in Chapter II). That
irrigation displaces both locul Aus and broadcast Aman also comes
out strongly from the results. Again, as expected, irrigation is
seen to have a negative impact on Rabi crops (pulses, oilseeds and

spices).

Rainfall appears to strongly favour the adoption of HYVs 1in
the wet season. On the other hand, rainfall seems to have a
similar negative effect as irrigation has on the area under
broadcast Aman, pulses and oilseeds. This would suggest that these
crops are of a reéidual nature, liable to be displaced by more
remunerative cropping patterns under favourable environment. Tbe
dependence of HYV Aman on rainfall (aparlt from the availability of
suitable land by flood-depth) has an important policy implication,
namely, that the area under HYV Aman can be expanded by providing
supplementary'irrigation in the rainy season, and even withoutl

requiring costly investments in flood control.

The coefficients of the farm-size variable are quite in

conformity with what one would expect from an observation of the
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estimates of crop area allocation by farm-size groups as reported
in Table 3.4. The later estimates are also based on data from the
Agricultural Cénsus of 1983-84. The regression results show that
the proportion of land under large farms has generally a negative
effect on crop area, which is, in part, an implication of lower
cropping intensity on larger farms in general. But there is also
ewidence in these results that the extent of HYV adoption, in terms
of a shift from local varicties Lo HlYVs, is signiiicantly less on
larger farms. This is clearly shown by the zstimated farh—size
coefficient for HYV Aman compared to that for local transplant
Aman. The estimates of cropping pattern by farm size in Table 3.4
show that, in fact for all seasons, the proportion of rice land
allocated to HYVs is higher on small farms compared to large farms.
Among non-rice crops, there appears to be little variation among
farm-size groups in respect of area allocation for oilseeds and
pulses; but the proportions of land under spices, vegetables and
potato are nearly twice as much for small farms as for large farms.

This later phenomenon deserves particular attention in uesigning

policies for crop diversification.

It may be noted that in the regression exercise discussed
above, we could hardly get any reasonable estimates of arca
equations in resﬁect of non-rice crops and crop groups (except
those reported in Table 3.3). For certain crops, this may be
because the specific agro-climatic conditions favouring the

cultivation of these crops are not featured in these regressions.
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Table 3.4 - . Area under crops as percent of net cropped area by
farm size groups®; Census of Agriculture, 1983-84
| (percent)
Farm Siie groupsb
. Crops Small (Below | Medium (2.5- Large (Above All Farns
2.5 Acre) 7.5 Acre) 7.5 Acre)
Lecal Aus 40.0 "36.4 29.0 35.5
MV Aus 6.5 4.7 3.2 4.8
Local T:Aman 34.2 37.6 39.1 37.0
MV Aman 10.9 8.2 6.1 8.4
B Aman 18.2 17.5 16.2 17.3
Local Boro 4.5 4.8 6.8 5.2
MV Boro 14.5 10.5 9.1 11.2
All Rice 128.7 119.7 109.6 119.6
Wheat 9.0 6.7 5.2 6.9
Jute 13.5 12.9 10.9 12.6
Pulses 10.8 11.5 11.0 12.6
Oilseeds 7.8 7.7 7.0 7.5
Spices 4.9 3.6 2.9 3.8
Vegetables 5.4 2.8 2.0 3.3
Potato 2.5 1.6 1.1 1.7
Sweet Potato 1.1 0.7 0.5 0.7
Minor cereals 3.3 3.1 3.0 3.0
All Crops 187.0 170.3 153.2 171.3
(Cropping
Intensity)

Net cropped area excludes arca under permanent crops.

The small, medium and large flarm size groups respectively

account for 27.7%, 46.5% and 25.8% of total net cropped
land under temporary crops.

Source:

Based on
Livestock:

(1986).

data from Bangladesh Census

1983-84;

cf.

Bangladesh
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But .,another plausible implication is that the broad factors
considered here are not the binding constraints in area allocation
for individuai non-rice crops, so that there is enough room for
economic incentives and market forces to play their role in

eliciting supply responses.
3.2.2. Area response to price: estimation with time-series data

The above area allocation equations estimated from cross-
section data do not show the response of crop area to. price
changes. The flexibility of the cropping patterns in adjus£ing to
changes in prices and profitability is an issue of considerable
interest in the context of crop diversification. We have used
national-level time-series data for the pericd frcm 1972-73 to
1989-90 to estimate area response equations for a number of crops
and crop groups.42 In view of the small number of observations, a
simple Nerlovian-type supply .response model of the following

specification is used:

t
Ay = by + bP + ...+ BX oy (3.1)

B b4 .

”In the literature on the estimation of agricultural supply
response, crop area is often taken as a proxy for production, since
the latter is more likely to be influenced by random natural
factors, Area allocation decisions are, however, of direct
interest for the present study. '
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where Atand A: are respectively the actual area and the planned or
fully-adjusted area’under'the crop at time t, Pbl is the deflated
harvest price of the crop lagged by one vear, Xit represents any
other variables affecting planned area at time t, and u, is a
random disturbance +term. The first equation is based on the
assumption of naive price expectations, according to which farmers
take the price of last year as the expected price this year.“ The
second equation shows the process of adjustment of short-run supply

to its long-run or planned level.
The reduced from of the above model is Jgiven by
Ay = Aby + (1-2) A+ J.b,Pt_l oo+ AbXy 4+ Au, (3.3)

in which the price coefficient (lbl) is an estimate of "short-run"
price response while the coefficient of the lagged area variable
yields an estimate of the area adjustment parameter, A. The
impliéd estimate of the long-run price parameter (b” ‘can thus be

obtained.“ The coefficients of the other explanatory variables can

“In order to simplify estimation, Lhe Nerlovian hypothesis of
a recursive formation of price expectations is not pursued here.
For a detailed treatment of agricultural supply response model, sece
Askari and Cummings (1976).

“It may be noted that Equation (3.3) 1is equivalent in
algebraic form to the corresponding specification of the Koyck
model of geometrically lagged price expectations. The estimates of
supply response derived from this equation therefore permit
alternative interpretations of the long-run adjustment process.
However, the error process will vary between the two models with
different implications for econometric estimation; see Pyndick and
Rubinfeld (1976), pp. 211-2186.
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also be interpreted in a similar way to measure the short-run and
long-run effects. If, on the other hand, instantaneous full
adjustment of areptis assumed (that is, A=1), the model is reduced

to a simple Cobweb equation:

A, = by + bIP;_1 oo DXy o+ oy (3.4)
In this case, there is of course no distinction between short-run
and long-run price responses. Equations (3.3) and (3.4) provide
the two basic types of estimating equations used in this study.
The choice between the two equations for a particular crop i;_
decided empirically, depending on whether the coefficient of the
lagged area variable is found to be statistically significant. 1In
either case the estimates are based on ordinary least-squares

{5

regressions. (Whenever the presence of first-order or higher-

order serial correlation is indicated, the estimates are adjusted

accordingly.)

The price variable used in Equations (3.3) and (3.4) is the
harvest price of the previous year, deflated in most cases by a
general harvest price index computed for this purpose. This

deflated price is;taken as a proxy for the relative profitability

45As is well-known, the presence of the laggad dependent
variable creates problems for estimation by ordinary least-squares
and for dealing with serial correlation. However, alternative
estimation procedures, such as those involving the maximum-
likelihood or instrumental variable techniques, may not yield
" better results because of the small number of observations.
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of allocating land to the crop under study compared to the
alternative use of’ land. However, in the case of some crops
directly competing with one another (e.g. Aus rice versus jute), a
better statistical fit is obtained by using the price of the
competing crop(s) as the deflator. 1In addition to the lagged price
variable, the yield of the crop in the previous year is also used
as an éxplanatory variable in some cases. This variable is assumed
to represent farmers' perception of technical change as affecting
profitability. However, since yields are also affected by natural
factors, the estimated coefficient would also reflect farmer
response to such random yield variations. The total area under
irrigation is also considered as an explanatory variable, since
irrigation is a major factor affecting the suitability of land for
growing alternative crops. As discussed earlier, the expansion of
irrigation in Bangladesh has been mostly determined by
institutional factors that lie outside individual farmer'’s
decision-making; as such, it may be quite appropriate to treat
irrigation as an exogenous variable. As regards the likely effects
of weather on cropping decisions, no suitable variable can be found
'to capture these effects. Instead,.we have used one or two dummy
variables to explain the sharp changes in area in certain years,
and in most cases, this ﬁas allowed a better identification of the

. {8 ,
area response functions. The estimates are based on annual

wAdmittedly, the use of dummy variables in this way renders
the tests of statistical significance somewhat dubious.
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official data on harvest prices and areca under crops.” However,
for pulses, oilseeds and minor cereals, consistent time—séries of
crop area are derived by adjusting the official data as discussed
in the previous chapter., In view of the weakness of the data base,
the results of the present exercise need to be treated with

caution.

The.results reported in Table 3.5 represent the best set of
estimates obtained among many variations of the estimated area

equations.48

While the lagged-price variable is included in all the
estimates, the lagged-yield and irrigation variables are .included
depending on whether their estimated coefficienﬁs are found
statistically significant. {The estimated irrigation coefficients
are not however sh;wn in the table, but will be discussed later.)
Where the estimated equation is of the Nerlovian form (Equation
3.3), the estin tes of short-run arca elasticities with respect to
price are shown as the main entries in the table, while 'the implied
long-run elasticities are shown within parentheses., The area
elaslicities with respect to yield are also similarly shown. Also
shown in the table are the estimated coefficients of the lagged

area variable, on the basis of which the long-run elasticities are

computed. On the other hand, the absence of any entry for the

1 . . . . Cq s .
‘Harvest prices are national average of prices prevailing in
the primary markets during harvesting seasons.

48More details of these estimates are given in a background
paper of this study; see Rahman ‘and Yunus (1992). However, the
results reported here incorporate some revisions.
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légged area coefficient in the table indicates that the estimates
are based on the simple Cobweb specification (Equation 3.4), in
which case there is.also no distinction between short-run and long-
run elasticities.- It may be noted that all the elasticities are

computed at the mean value of the respentive variables.

The estimates presented in Table 3.5 are in respect of both
individual crops and some crop groups. The estimates for "all
rice" refer to total gross area under rice; while for oilseeds and
pulses, all the major varieties are aggregated to obtain estimates
for the respective crop groups. In most cases, the price deflator
used is a general harvest price index which covers a large number
of crops and is constructed by using Laspeyres’ formula with 1985-

i3 However, for "all rice", a better regression fit

86 as the base.
is obtained by using a price deflator which excludes rice (i.e.’a
non-rice harvest price index). Similar price indices are also
constructed for the crop groups (i.e. pulses and oilseeds), and are
then deflated by the general harvest price index. (Trends in the
harvest prices of crops and crop groups will be discussed later in
this chapter.) In the case of jute and Aus rice, which are
competing crops, their prices are deflated by each other. For

wheat, the best estimate is obtained when the price of Boro rice is

used as the deflator.

49'I‘his index appears under the head "all crops" in Table A.3.1
in Statistical Annex.
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.In spite of the doubtful quality of data and the highly
simplified anglytical framework, the econometric results obtained
for most crops are very satisfactory. The explanatory power of the
estimated equations are generally high and the estimated parameters
mostly conform to a priori expectations. The Durbin-Watson
statistic either indicates absence of serial correlations or lies
in the inconclusive range in most cases. The estimated price
coefficients in nearly threce-fourth of the cases are statistically
significant at the level of 5 percent or less, although the short-
run price elasticities are generally low. In many cases, the
estimates of the lagged-area coefficient is very high, thus
implying a value of long-run price elasticity which can be several
times higher than the short-run one. This raises some doubts as to
whether the lagged area term in the estimated equation might as
well serve as a proxy for previous adjustments to some excluded
variables. The estimates of relatively high long-run price

elasticities are therefore suspect in some cases.

There hardly appears to be any price response in the case of
total rice area as well as Aus arca; but both Boro and Aman rice
show some degree of price responsiveness. The short-run price
elasticity for éoro varies from 0.24 to 0.50 depending,
respectively, on whether Lhe price effect is controlled for
irrigation or not. These results sugdest that the rice crops may
respond to seasonal rice prices and that such a response may

involve substitution among rice crops (thus, canceleing out the
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Table 3.5 - Results of estimation of arca response equation for
crops and crop groups
Crop Price Blasticity | Yield Elasticily |  Lagged dres ? -1 statistic
' : Coellicient
(1) (2] (3) (t) (5] ()

Rice:

hs 0.0"" . 0.94 2.0

A 0.36°° {0.85) - 03" 0.91 118

Baro (1) 004" - - 0.98 162

Boro’(ﬂ 050" (2.86) - 0.0 0.91 2,50

Al Rice 0.06" 0187 - 0.88 1.1
fheat 0.60°  (5.2) - 0.88" 0.98 LU
Jute 049" {0.68) . 0.28" 0.91 L
Sugarcane 61T () - 00" 0.9 Wik
0ilsesds:

Kustard 61t () - 0.5 0.93 2,05

Linseed LU (0.32) - 0.66° 0.8 1.1

Til (Sesae) 0287 (0.98) - 0.15 0.98 L4l

AL oilseeds 0.06"" - 0.4 0.5% 1,88
Pulaes:

Kasur (Leatil) 007 (1.03) 0.9 0.91 201

Katar 0.05%" (1.20) | 02077 (4.86) 0.9" 0.99 1.8

Kashkalai (0.017) (0.81) | 088" (LU} 0.88 0.9 L

Thenri {00077} (0.2) 0.8 0.9 2.4

M1 palses 011" - 0.81° 0.92 -
Bpices:

Chilli 0,05 (0.17) - 0.68° 0.8 L1

Onios 0.068%%  (0.09) - 0.8 0.10 .83

farlic 0,000 {0.01) | - 0387 0.8 1.1

Taraeric 0.08%  (0.08) 0,317 (0.59) 042" 0.9 2.3

Cinger 00T {0.45) 090 0.94 196"

(Table continued)
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' Crop Price Blasticity Tield Blasticity Lagged Area i D-¥ statistic
' Coeflicient
Tegelables:
Beinjal 0.00%"  (0.08) 0.22" (1.04) 0.69 0.9 1.1
htun 0.30""" - - 0.90 Nt
Canlillover 00" (0.51) . 0.86" 0.9 .59
Cabbage 008" (0.28) 0.487 (1.83) 0" 0.9 CLY
Tonato no™ (0] | - 011" 0.5 1.0
Radish 016" L8" - 0.85 .20
bt L™ 08 |- . 0.9 g2t
Potato 0.00™ 0.2 - 094" 0.% 1,662
Sweet. Potato 0.08™"" 2 - 0.82 Lyt
Kelon 00" (0.65) - 0487 0.84 LU
Tobacco 02" 181" - 0.93 .02
Catton . 01" LU - 0.59 .61
Raise 0.0 (1.58) - 094" 0.99 .13
Barley 0197 (2.19) - 0.99% 0.9 1.89
Notes:

The estimates are based on 17 observations. The coefficient
of lagged area in Column (4) refers to the Nerlovian equation
(Equation 3.3 in the text). The absence of an entry in Column
(4) indicates that the estimates are based on Cobweb equation
(Equation 3.4). The main entries in Columns (2) and (3) show
the estimated short-run area elasticities with respect to
price and yield respectively, while long~run elasticities are
shown within parentheses. Boro (1) and {2) represent
estimates obtained with and without the irrigation variable
respectively. The superscript "a" with the D-W statistic
indicates that the estimates are adjusted for first-order or
higher-order serial correlation. "x" indicates that the
estimate of the corresponding coefficient is significant at 1%
level, "**" at 5% level and "***" at 10% level.
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effect at the aggregate level). The eslimakbed shorl-run price

response for wheat,ljute, tobacco and melon is fairly modest and of

high statistical significance. Sugarcane and oilseeds also show
statistically significant price elasticities, although of
relatiyely %ow magnitudes. For most other crops, the price

responses are whealk in terms of the magnitudes of short-run price

elastilcities and(or) in terms of the statistical significance of

the estimated price paramclers.

The weak supply response in Lhe casc of such low-value crops
as pulses, oilsceds and minor cercals may be explained by the fact
that the choice of these crops in the rice-based cropping patterns
is mostly of residual nature. However, this cannot be a plausible
explanation in the case of such high-value crops as spices, potato
and vegetables. The problem may instecad lie in the extremely high
price fluctuations that. often characterise the markets for these
products, thus inhibiting any rational price expectations. (The
evidence on this will be discussed later in this chepter in the
context of Table 3.7). It cannot be argued that the price
fluctuations themselves are caused by Cobweb-type supply responses,
since such a price response, even if present, secems to be rather
weak in most cases. The reason for supply instability may in fact
lie elsewhere.50 Survey findings suggesl Lhat tthe high-value, but

risk-prone, crops are generally grown on small parcels of land and

50Natural factors affecting crop yiclds are also a likely
source of supply instability.
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are usually rotated from year to vyear within the rice-based
cropping patterns."’l By and lange, it may not be therefore the same
set of farmeré who produce these crops in different years. There
is thus an element of randomness in the choice of these crops which
may make supply both unstable and non-responsive to price. If so,
greater specialisation through the adoption of improved production
technologies in respect of these crops would probably lead to a

more stable supply response behaviour.

For a number of crops, the response of area to yield qhangES
is found to be strong and statistically significant. In nearly all
of these cases, the estimated yield elasticities are several times
higher than the price elasticities. This suggests that farmers
respond much more strongly to yield improvements (or declines) than
to price changes. This gives an added importance to ‘policy
measures supporting technological improvements in respect of high-
value crops such as vegetables and spices. Such technological
improvements would contribute to the growth of the crop sector not
only through increased yields, but also through the induced shift

of land towards these high-value Crops.

Finally, the irrigation varjable is found to have a strong

effect on area allocation lfor some crops and crop groups. {In each
of these cases, the estimated irrigation coefficient is
statistically significant at less than 1 percent level.) The

“See, for example, Islam (1989), p. 212.
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irrigation éoefficient, which is a measurc of the change in area
under the crop as a proportion of the change in total irrigation,
is estimated to be'—0.35 for Aus, 0.79 for Boro, -0.08 for pulses
and ~-0.04 for oilseeds. In the latter two cases, the estimates
refer to the respective crop groups. These estimates, in numerical
terms, are highly plausible and are consistent with our earlier
findiqgs that the expansion of modern irrigation strongly favours
HYV Boro cultivation while local Aus, pulses and oilseeds are

almost entirely substituted by such irrigation.52

3.2 Markets, Price Formation and Demand-Supply Balance
3.3.1 Role of markets

Agricultural marketing, and the associated storage and
processing functions are crucial to agricultural supply responses
and prospects for crop diversification. There are likely to be
consideruble variations across agricultural commodities in respect
of the degree of market integration, reliability of price formation
and the extent af market participation by farmers. While the

marketing of rice has been a subject of frequent investigation in

52Since the increases in irrigated area are entirely due to the
expansion of modern irrigation, the estimates would mainly rellect
the effect of modern irrigation only.
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Bangladesh, there is far less information available about the

marketing of other crops.“

We havg pieced together some information about the crop-wise
disposal of agricultural output by farm households by wusing
unpublished primary data from the 1988-89 round of the BBS
Household Expenditure Survey (HES) conducted by the Bangladesh
Bureau of Statistics.“ The estimales prescented in Table 3.6 show
that, compared to rice, the proportions of output marketed are
generally much higher for olLher crops. The marketing proportions
for cash crops (e.g. Jute, oilseeds) are high for obvious reasons;
but the proportion may also be high if production is geographically
concentrated (e.g. wheat, potato) and(or) if the urban consumer
demand is relatively high compared to rural demand. Per capita
consumption of most agricultural products is found ‘to be
significantly higher in urban arecas compared to rural areas, while
the reverse is true in the case of rice consumption (Asaduzzaman,

1939).

Our computations with the unpublished HES data also show that,
compared to rice, poorer farm households account for a much larger

share of marketed surplus of non-rice crops. This may be, in part,

53See Maziruddin (1989) for a discussion on the agricultural
marketing system in Bangladesh.

s‘These data relate to production and income generation, which
are not the main focus of the HES. The estimates reported here are
due to Francesco Goletti to whom we are grateful.
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‘Table 3.6 - Proportions of agricultural output marketed and
' self-consumed by farm houscholds; Household
Expenditure Survey, 1988-89

Percentage disposal of output

Self~-consumed Marketed Year-end

Crops . stocks
Paddy 53.6 38.7 7.7
Wheat 43.4 51.3 5.3
Jute 13.6 84.1 2.3
Mustard 33.6 62.9 3.5
Sesame 20.1 76.3 3.6
Pulses 44,2 50.3 5.5
Potato 36.6 60.4 3.0
Minor cereals 18.3 76.8 4.9
Vegetables:

Brinjal 35.1 64.3 -

Arum 38.4 61.6 -

Pumpkin 64.8 35.2 -

Other Vegetables 58.5 41.5 -
Source:

Estimated from unpublished primary data of the 1988-89
Household Expenditure Survey conducted by the Bangladesh
Burecau of Statistics. These estimates are due to Francesco
Goletti to whom we are grateful.
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because of higher allocation of land to non-rice crops on smaller
farms such as .in the case of vegetables, potato and spices (see
T;EEETSTXTT'"BHt'ﬁhis also feflécts, in part, the pattern of self-
consumption of rice and other food crops by poorer and richer farm
househblés asrdiétated by the relative income elasticities of
demand for these products. The estimates show that for certain
i%ems like vegetables and spices, small farms may in fact have a
larger quantity of marketed surplus, in ubsolute terms, compared to
large farms. If so, the impact of improved marketing and price
incentives on the supply response behavior of smaller farms and on

their incomes deserves particular consideration in the context of

policies for crop diversification.

Perhaps the most important aspect of agricultural marketing in
relation to prospects for crop diversification is the extent of
year-to-year price fluctuations and the associated risks to farm
incomes. Using the official series of zverage annual harvest
prices of crops, we have estimated Lhe trend annual growth rates of
these prices and the average variability around the respective
trend (Table 3.7). Average variability is defined as the annual
average of percent deviation (positive and negative signs ignored)
of the observed prices from ﬁhe estimated trend level. We have
also derived the corresponding estimates for the annual wholesale-
level prices, so far as data permit (and these estimates are shown
within parentheses in Table 3.7). The estimates show that,

compared to foodgrains, the price variability is higher for all
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Table 3.7 - Trends and variability of harvest pricesa of
agricultutal commoditics; 1976/77 - 1386/87

(Figures in parentheses correspond
to wholesale level prices )

!

Trend annual Average variability R* of
growth rate’ around trendd fitted

Crops (%) (%) trend line
Paddy

Aus 11 7 95

Aman , 10 5 96

Boro 9 (10) 6 (7) .94 (.93)
Wheat 9 5 .96
Pulses:

Masur 13 (12) 11 (10) .89 (.88)

Mung 13 (12) 14 (10) .86 (.88)

Kheshari 13 (13) 13 (16) .84 (.88)

Mashkalai 14 ( 8) 12 ( 6) .90 (.93)
Oilseeds:

Rape and Mustard 8 10 .83

Linseed 9 8 .90

Til 8 13 .73

Groundnut 11 10 .88
Spices:

Chilli 8 (5) 25 (30) .34 (.20)

Onion 13 (15) 19 (27) 75 (.71)

Garlic 16 37 .56

Turmeric 13 (12) 41 (35) .50 (.52)

Ginger 15 22 W77
Vegetable:

Brinjal 14 (12) 18 ( 8) .82 (.93)

Pumpkin 14 12 .89

Table continued
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9
Trend annual Average varinb%lity R® of

growth rate® around trend fitted
Crops , (%) (%) trend line
Gauliflower 14 17 .85
Cabbage 9 27 .46
Tomato 15 19 .79
Radish 6 23 .26
Cucumber : 14 ) 24 .69
Water Ground 17 ) 15 B .89
' Beans 15 | 13 .88
Patal 14 15 .88
Lady’s Finger 12 15 .79
Jhinga 14 11 .88
Karala 14 | 14 87 -
Arum 12 17 .76
Fruits:
Banana 13 15 .87
Mango ) 8 : 39 .26
Melon 16 23 79
Potato | 10 ( 9) | 16 (11) .66 (.77)
Sweet Potato 13 9 . . .92
Sugarcane 8 q .96
Jute 6 28 . 22
Tobaco 5 15 .43
¢ Harvest prices are those prevailing in the primary markets
during harvesting seasons.
b

Wholesale prices are annual average of urban centres.

Estimated by fitting semi-logarithmic trend lines.

d Annual average of absolute percent deviation of observed price
from the estimated trend level.
Source:

Estimates are based on price data available from the
publications of the Bangladesh Bureau of Statistics.
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non-foodgrain crops (with the lone exception of sugarcane), and is
in fact strikingly‘high for many crops. The estimates mostly fall
in the fange of 5-6 percent for foodgrains, 10-12 percent for
oilseeds and pulses, 15-25 percent for fruits and vegetables
including potato, and 20-40 percent for spices. Evidently, for
many of the items in the later groups, the price variability is too

high to allow any "rational" price expectations.

The estimates presented in Table 3.7 also suggest that the
variability of harvest prices is generally higher than that of the
annual wholesale prices. Thus the price shocks seem to be mos.
severe at the level of primary markets during the harvest seasons.
On the other hand, there is some evidence of harvest prices growing
generally at a higher trend rate compared to the respective
wholesale prices; this would indicate a decline in marketing
spreads over time, perhaps due to improved marketing and storage
infra;tructure. The evidence in this respect is, however, too weak

to permit any firm conclusion.

Apart from the degree of year-to-year price variability,
another important aspect of agricultgral marketing is the extert of
correlation between pfice movements across spatially separated
markets. A high correclation is an indicalor of a high degree of
market integration which characterizes an efficient marketing
system. To test for integration of markets for agricultural

commodities in Bangladesh, the movements in annual average
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wholesale prices of selected agricultural commodities were
correlated between pairs of markets. For this, we have used annual
"wholesale priée data for seven urban markets spread throughout the
country for selected agricultural products as reported in the
publications of the Bangladesh Bureau of Statistics. These
products are the most important ones among the respective groups of
Fgricultural commodities, namely, foodgrains,' pulses, oilseeds,
spices, and Lubers and vegeclables. To correct for the effects of
inflation in the ‘time-series data, the intermarket price
correlations were computed from annual price changes (that is,
first differences) rather than from actual prices. The time period

covered is from 1972/73 to 1988/89.

Table 3.8 provides a convenient summary presentation of the
pairwise correlations of price changes for the above commod'ities.55
The distribution of price correlations suggest that the degree of
integration of agricultural commodity markets is fairly high, but
56

that it varies considerably among commodities. It can be seen

that, for all the commodities considered, at least 25 percent of
the correlation coefficients are above 0.95; and at least 30
percent are above (.85 excert for masur (lentil), mustard and

brinjal (as can be scen [rom the estimates of first and second

55For a similar form of presentation, see Timmer et al. (1983),
Chapter 1V,

56A correlation coefficient of 0.90, for example, means that
81 percent of the variation in one price series is correlated with
the variation in the other price series.
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Table 3.8 - Correlation of annual movements of wholesale prices
of selected agricultural commodities among pairs of

markets
Correlation Coefficient Proporlioa of Tola] Rusber of Coefficieats by Comeodity
Intern) Rice" Kasar® thesari© Kustard Oaion Chilli Potalo Brinjal
0,95 - 1.00 0.3 0.2 0.3 0.28 0.43 0.3 0.3 0.2
0.90 - 0.84 0.2 0.00 0.2 0.04 0.21 0.50 0.01 0.0
0.85 - 0,85 0.2 0.0¢ 0.11 0.01 0.1 011, 0.4 0.00
0:80 - 0.8 0.1 0.11 0.00 0.0i 0.0 0.00 0.04 0.0¢
0.1 - 0,79 0.00 0.28 ¢.00 0.04 0.1 0.00 0.01 0.00
010 - 0.1 0.00 0.00 0.07 0.00 0.04 0.00 0.4 0.00
0.6 - 0.49 0.00 0.01 0.00 01 0.00 0.00 0.01 0.04
0.60 - 0.84 0.00 0.0 0.04 00 0.00 0.00 0.00 0.00
0.85 - 0.9 0.00 0.00 0.00 | 0.00 . 0.00 0.00 0.01 0.01
0.50 - 0.84 0.00 0.04 0.0 0.04 0.00 0.00 0.0 0.04
(0.50 0.00 0.0¢ 0.60 0.28 0.00 0.00 0.0 0.5
Tolal 1.00 1.00 1.00 1,00 1,00 1,00 1.00 1,00
Pirst Quartile 09500 0.95-100  0.95-L00  0.8-L00 08100 095100 095100 0.88-1.00
Secoad Quartile 0.90-0.9¢  0.15-0.78  0.30-0.9¢  0.65-0.69  0.30-0.%0  0.30-0.9¢  0.88-0.89 0;50-0.54

[ b

Medium~-quality rice Lentil ¢ A pulse variety

Notes:
For each commodity, the number of correlation coefficients
(i.e. market pairs) is 21 involving a total of 7 markets. The
price data are from the publications of the Bangladesh Buerau
of Statistics.
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quartiles). While this reflects competition and price arbitrage,
it does not however rule out the possibility of high year-to-year
price fluctuations, which are found to characterise the markets for
spices. As expected, market integration is relatively low for
Brinjal (representing vegetables) with 50 percent of the
c?rrelation coefficients lying below 0.54. An implication of this
relatively low market integration for vegetables is that the extent
of year-to-year price variations al the local or regional level may
be even more severe than what is shown by our egtimates in Table
3.7 based on national average prices. Nevertheless, even -in the
case of vegetables, the estimates of intermarket correlations
suggest that a domestic marketing system does exist and that it

seems to connect at least some regions of the country.
3.3.2 Trends in prices and per capita availability

The pattern 9f agricultural supply response interacts with the
price trends and the demand-supply balance across domestic markets
for agricultural commodities. The nature of these interactions has
largely determined the trends in prices and per capita availability
of agricultural and related products in the economy. It may be
noted that international trade in most of these products has been
subjecl to either quota restriclions or an outright ban. The
prices have been therefore mostly determined domestically without
any direct links with movements in international commodity prices

(except in the obvious case of such export items as raw jute).

(g
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International trade, however, affects supply and, thereby, domestic
price formation. While we shall look into the trends in domestic-
versus-border prices of agricultural commodities in the next
chapter, here we examine the broad trends in the harvest prices and

per capita availability of agricultural commodities.

Yable 3.9 shows the trends, based on five-year averages, in
production, trade and per capila availability of some seclected
commodities which are of particular interest for the present study.
(The estimated time-series of per capita availability, along with.
the estimates of population and per capita GDP, are given in Table
A.3.3 in Statistical Appendix.) The estimates no doubt suffer from
many data deficiencies that call into guestion the quality of the
entire official crop statistics. There aré major discrepgncies
between these estimates and the estimates of per capita consumption
derived from the various rounds of the official Household
Expenditure Survey - which does not however render the latter

estimates any more credible than the former.

It would appear from Table 3.9 that though foodgrain imports
{total of rice and wheap) eas a proportion of total domestic supply
have declined in the recent period, there has not been a decline in
imports in absolute quantity terms. llovever, the situation in the
more recent years, not captured in the five-year average, would
give a more optimistic picture regarding foodgrain self-

sufficiency, particularly in respect of rice. 1In edible oils, in
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Table 3.9 - Trends

producl.ion,

t.rade

and per

capita

availability of some selected commodities (five-
year averages) ’

(Production,

import and export in "000" metric ton;

per capita availability in gram/day)

Rice
tProduction
Import

Per capita availability

Wheat
Production
Import

Per capita availability

Edible oil?
Production
Importb

Per capita availability

Sugar and Gur
Production:
Sugar
Gurb
Import:
Sugar
Per capita availability
Sugar

Gur

1973/74- 1979/80- 1985/86-
1977/178 1983/84 1989/90
12,136 13,795 15,852
254 314 270
383.8 382.0 386.9
211 1,038 1,019
1,344 1,597 1,692
53.3 77.4 70.8

89 94 93

64 121 ' 383

5.2 6.5 12.6

119 154 147

365 362 375

18 6 137

1.7 4.8 7.5

12.6 10.9 10.0
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(Production, import and export in "000" metric ton;
per capita availability in gram/day)

1973/74- 1979/80-~ 1985/86-
1977/78 1983/84 1989/90
Vegetables
Production 739 844 953
Export - 1 8
Per capita availability 24,1 24.0 23.9
Tubers';d
Production 1,569 1,788 1,675
Per capita availability 49.6 49 .4 41.1
of which: Potato 26.3 29.4 27.5
Pulses
Production 623 578 511
Import - - 43
Per capita availability 20.9 17.0 14.4

' Includes edible 0il used for industrial purposes.

b Includes oil made from imported seed.

® Raw sugar manufactured by traditional methods.

d Includes potato and sweet potato.

Notes:
Per capita availability includes stock build-up.
quantities are denoted by "-".

Source:

Table A.3.3 in Statistical Annex.
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spite of stagnant domestic production, per capita availability
appears to have increased very rapidly in recent years because of
increased imports. (However, this abrupt increase may conceal
imports used for industrial purposes.) There were no imports of
sugar up to the early eighties; but in recent years, the volume of
import has been almost as large as domestic production of refined
sugar. As a result, per capita availability of sugar has
increased, but this has to some extent compensated the decline in
the availability of gur (i.e. raw sugar produced by traditional

methods}.

The availability of vegetables in per capita terms appears to
have remained almost unchanged over the years, with domestic
production growing almost at the rate of population growth. There
has been some export of vegetables since the early eightiés, but
the annual volume of export has been less than one percent of
domestic production on the average. There is again no significant
trade in potato, so that the growth in domestic availability
reflects trends in domestic production; per capita availability
increased up to the early eighties, but has declined since then.
And finally, as regards pulses, there is a very clear downward
trend in per capita availability along with the decline in domestic
production. This has been so in spilte of some imports having taken

placz2 in recent years.
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The trends in deflated harvest price indices of major crops
and crop groups, based on 3-year moving average, are shown in Table
3.10 and Table 3.i1 (also see Figure 3.1). The harvest prices are
the same as used in our earlier estimates of supply response
equations; in each case, the official wholesale price index is used
as the deflator.” As can be seen from these estimates, the real
paddy price fell sharply during the mid-seventies; there were some
further dcclines, although of lesser magnitudes, in the mid-
eighties and towards the end of the eighties. The wheat price
generally followed the same trends. These price trends may seem
somewhat in variance with the estimates of per capita availability
which do not provide much evidence of supply growing ahead of
demand.wNevertheless, these trends point to the possibility of
further declines in the real price of rice as the country is

nearing self-sufficiency in rice.

The prices of pulses and vegetables in real terms can be seem
to have increased very substantially over the years. 1In the case
of pulses, this reflects the marked decline in per capita
availability; while in the case of vegetables, the explanation to

price trends may lie in a relatively high income elasticity of

57The harvest price indices of crop groups are constructed by
using Laspeyres' formula with 1985/86 as the basz year. The Price
index for paddy is based on harvest prices of Boro, Aus and Aman
paddy. See Table A.3.1 and Table A.3.2 in Statistical Annex.

58Therc are a number of issues involved here ranging {rom the
reliability of foodgrain statistics to the possible worsening of
income distribution that would depress foodgrain demand.
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Table: 3.10 - Trends in deflated harvest price indices of paddy
,and some crop groups’ (3-year moving average; base:

1985-86)

Year . Paddy Pulses Oilseeds SpicesJ"wVegetgbles
1973-74 144 82 140 109 72
1974-175 140 84 142 113 ) 78
1?75—76 133 72 134 109 71
1976-717 112 70 118 94 72
1977-18 115 70 114 94 82
1978-179 116 75 108 91 98
1979-80 116 86 107 100 102
1980-81 112 92 105 ' 100 93
1981-82 112 95 100 99 717
1982-83 114 89 101 97 82
1983-84 115 81 102 107 86
1984-85 110 86 105 114 97
1985-86 -110 91 97 110 98
1986-87 110 98 95 115 95
1987-88 112 107 95 113 106

- 1988-89 104 108 92 109 100
d Estimated by deflating the respective harvest price indices by

the general wholesale price index; all price indices have
1985/86 as the base year.

Source:
Table A.3.1 in Statistical Annex.
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Table 3.11: - Trends in deflated harvest price indices of
selected agricultural commodities® (3-year moving
average; base: 1984/85)

Yearb Hheat Masur Mustard Onion Chilli Sugarcane Jute Potn\;.o
1973-74 152 73 142 79 234 95 107 151
1974-%5 148 76 145 96 259 103 96 156
1975-76 132 69 139 75 261 109 111 124
1976-171 105 70 122 73 196 106 135 111
1877-78 108 74 115 66 192 105 144 106
1978~179" 106 76 106 78 165 104 128 106
1979-80 108 88 104 100 175 105 104 104
1080-81 114 95 101 110 173 104 93 85
1981-82 119 98 96 107 170 101 108 73
1982-83 117 39 95 81 175 94 114 79
1983-84 109 77 95 78 207 388 154 84
1984-85 100 81 101 &4 201 89 144 96
1985-86 101 92 96 93 162 93 122 100
1986-87 102 102 95 107 147 96 91 96
1987-88 103 106 93 112 156 94 87 112
1988-89 101 103 87 109 163 103 105 105
2 Estimaed by deflating the respective harvest price indices by
the general wholesale price index; all price indices have
1985/86 as the base year.
b The central year of the moving average.
Source:

Table A.3.1 and Table A.3.2 in Statistical Annex.
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consumer demand (since per capita availability has remained
virtually unchanged). In contrast to these price trends, the
prices of oilseeds have registered a markedly declining trend,
which is a result of increasing imports leading to higher
availability of edible oils. An increasing reliance on imports is
also likely £o have been the main factor in keeping real prices
from rising in the case of some produc~ts like spices and sugar. As
]

regards potato, a sharp decline in the price upto the early
eighties is associated with a rapid increase in per capita
availability; but from then on, the trends are reversed. Unlike in
the case of other commodities, the domestic price of Jute is linked
to the price in the world market; it shows large cvclical
variations that often characterise the international commodity
markets.

Figure 3.2 represents an attempt to depict schematically the
different outcomes of interaction between supply response and price
movements in agricultural commodity markets in Bangladesh. In ecach
case, there is an outward shift in demand, from D] to D2 , due to
increases in population and per capita income. The short-run
supply curve may, however, shift either way (from % to SE)
depending on how area allocation and yields are affected by changes
in such quasi-fixed factors as farmer knowledge, irrigation
facilities and well-ado;i.ed seed varieties. As a result of the

shifts in supply and demand, the equilibrium in the market moves

over time from A to B with Ghe consequent changes in the price and
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output levels. The three alternative outcomes depicted in Figure
3.2 can be said ta represent the markets for pulses, potato and
vegetables respectively. 'We choose these three representative
cases for non-cereal crops to illustrate the varying prospects of
crop diversification under alternative supply fesponse behaviour.
All the <cases represent closed-economy situation .with no

significant foreign trade.59

In the case of pulses, the short-run supply curve has shifted
backward as a result of the spread of irrigated agriculture;
consequently there has been a decline in output along with a price
increase. In the case of potato, on the other hand, the supply
curve has shifted outward to such an extent that the price has
fallen as the outpu* has expanded. This was the case during the
period from the early seventies to the early eighties when potato
production increased at the trend annual rate of about 4 percent
(Table 2.5 in Chapter II) and the price in real terms declined
rapidly. The shift in the supply curve was induced by
technological innovations (i.e. adoption of HYVs) and also
possibly, by the spread of irrigation. And lastly, in the case of
vegetables, there has been an outward shift in the supply curve,

but not to the extent of the shift in demand, so that the price has

5gOther scenarious that allow some international trade under
quantitative restrictions can be easily accommodated in this
frameworl,
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60 Clearly, it is

increased along with the growth of production.
the second scenariq (i.e. the case of potato up to the early
eighties) which has the most favourable outcome in terms of the
growth of production, barring the case of growth through exports.
Technological inncvations that help to shift the supply curve

outward can be seen to play the most crucial role in such a

scenario.

60The shift in supply seems to have taken place as part of
general reallocation of area in favour of high-value crops; see our
earlier discussion in Chapter II.
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TRADE POLICIES AND STRUCTURE OF AGRICULTURAL INCENTIVES

The policy regime regarding foreign trade and ethange rate
management can affect the structure of incentives within
agriculture, as well as between agricultural and other sectors,
through direct and indirect. offeccls on domestic price formation.
The direct effect on prices arises from commodity-specific policies
such as taxes, subsidies or quantitative restrictions on export and
import. This effect is measured by the proportional difference
between the domestic price and the border price (the so-called
import or exﬁort parity price) at the prevailing nfficial exchange
rate. The indirect effect of the trade policy regime arises from
its impact on exchange rate determination. High import tariffs,
for example, would discriminate exportables against importables by
appreciating the exchange rate in relation to the equilibrium
exchange rate that would have prevailed under a free-trade
regime.61 In order Lo assess the comhined effect of trade policies,
the border price needs to bec thercfore estimated at the equilibrium
exchange rate in making the domestic-Lo-border price comparisons.
Such a comparison could be taken as a mcasure of how, as a result

of trade policies, the domestic price of a tradeable commodity

G[Such a policy is also likely to discriminate exportables
against non-tradeable domestic goods by lowering the relative price
of the former.
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diverges from its true opportunity cost (that is, the border price.

that would have prevailed under an intervention-free regime,).52

From its inception, Bangladesh has pu;sued a highly
restrictive trade and exchange rate regime characterised by high
import, tariffs and pervasive guantitative restrictions. The heavy
taxation of imports provided a convenient source of generatipg
government. revenues while providing protection Lo import-competing
domestic industries. The trade regime has been even more severely
restrictive in the case of agricultural commodities. While-
exporting foodgrains is not permitted, the government has a
monopoly on importing.63 Most other agricultural commodities can
be imported only under licensing schemes while many are subject to
an outright export ban. Even in the case of jute, the main export
crop, severe restrictions have been imposed on its export in years
of scarcity in order to maintain supplies to domestic jute mills.
These restrictive trade policies have been variously justified on
grounds of protecting domestic producers from external competition,

ensuring domestic availability of essenlial consumer items, and

52This is so because the frec-trade equilibrium exchange rate
can be taken to represent the "shadow" price of foreign exchange.
It also needs to be assumed that Lhe country is a price-taker in
the international market. For a discussion on these issues, see
Timmer (1986), Valdes and Siamwalla (1988) and Scandizzo and Bruce
(1980).

53As a result of very recent policy changes, the import of
foodgrains by private traders is now allowed in principle while the
ban of rice export has been partially lifted (e.g. in respect of
fine-quality rice).
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insulating the domestic markets Crom the instability in world

commodity prices.

As a result of the structural adjustment measures carried out
since the early eighties, Bangladesh has now moved considerably

towards a liberalised trade regime with flexible exchange rate

mhnagement. The policy reforms in this area have been generally
aimed at lowering the Laril{ rates and freeing imports from
quantitative restrictions. However, trade in agricultural

commodities has continued to be highly restrictive and the policy

reforms did not affect these commodities upto the 1980/91 fiscal

year.

The way trade policies affect producer incentives in
agriculture would of course depend on the actual and potential
trading status of the agricultural and agriculture-based

Bt Foodgrains, mostly wheat, have constituted the major

commodities,
agricultural import item and most of it has come as food aid. The
import of rice has widely varied from year Lo year and thz recent
trends in import and domestic production would suggest that the
country 1is nearing self-sufficiency in rice. Besides wheat,
mustard seed, edible oils, sugar and cotton are clearly importables

in terms of the proportion of domestic supply met [rom imports.

Some quantities of onion, chilli, lentils and other Pulses are also

64See Table 3.8 in Chapter TJI.
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imported, especially in deficit years and lean seasons.55 Tobacco
is both imported and exported because of the différentiated product
quality. There is virtually no foreign trade in potato, while some
exports of vegetables and fruits have been taking place in recent
years, mainly to cater to the needs o! Bangladeshi communities
living in the U.K. and the Arab Middle East. There is some

potedtial for export’ng spices in the future, provided domestic

production can grow.

4.1 Equilibrium exchange Ral.e

The extent of distortions in the exchange rate caused by trade
policies can be measured by comparing the actual official exchange
rate with the estimated free-trade equilibrium exchange rate. The
latter is an estimate of the exchange rate that would have
prevailed in the absence of any trade interventions such as import
tariffs, export taxes and quota restrictions. We have used a
variant of the so-called "elasticities approach"” in which an
estimate of the equilibrium exchange rate can be obtained, based on
the estimates of implicit import tariff{ and export tax rates along
with the estiﬁates of (or assumptions regarding) the price
elasticities of import demand and export supply. (See Appendix A
for the algebraic framework used.) 1In our computations, we have

made the simplifying assumption that both the above elasticities

f,
6"Bzamgladesh also imports citrus fruits every year and banana
occasionally.
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have a value of unity in absolute terms. It is also assumed that
the entire existing trade deficit in the current account is
sustainable. In'other words, the estimated equilibrium exchange
rate for any year is consistent with the existing level of net

capital inflow in that year.

The implicit rate of import tariff (tl) and export tax (tx)
measure the extent of divergence between domestic and border prices
created by trade policies. These are therefore a measure of
protection generally provided to exports and import-substitutes and
are different from the nominal duty rates because of the effect of
quantitative trade restrictions.66 As such, these implicit tariff
(tax) rates are better estimated by directly computing domestic-to-
border price ratios for imports and exports, (1+tﬂ) and (1+txh
respectively. The details of an exercise involviné these
computations are reported in a separate background paper of the
present study.67 The time-series estimates of implicit tariff (tax)
rates and the equilibrium exchange rate are shown in Table 4.1.
The equivalent tar.ff, which is estimated as (l—tn)/(l—tx) shows the

extent of discrimination againslk export vis-a-vis import-

65For evidence on this, see Bhuyan and Mahmud (1979).

57See Rahman (1993a). The methodology used is to compare
domestic and border prices of as many import and export items as
possible for a particular year, 1985/86, for which data are
available. The implicit tariff (tax) rate is then computed as a
trade-weighted average rate, where shares of import{export)
categories represented by the individual items are used as weights.
The time-series estimates are obtained by using the indices of
domestic wholesale and border prices of imports and exports
constructed for this purpose.
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Table 4.1 Implicit tariffs and misalignment in exchange rate

11 t S tl Equivalent 0fficial Equilibriua Percent
Taril{ Exchange Rate Exchange Hisalignaent
Rate
(1) {2) (3] (1) (5) (6)

1973-14 2.161 1404 1.967 1.966 1.1 -34.158
197415 2111 1,442 1434 £.873 12.961 -31.523
1975-7ﬂ 1.450 1,128 1,286 15,054 18.667 -19.35%
1976-11 1,815 1,200 1.262 15,428 19.128 -21.808
1977-18 1.491 1,239 1,209 15,117 13,446 -22.264
1978-19 Lan 1.10] 1.158 15.223 17.829 -14.617
1979-80 1.460 1.020 143 15.490 18.838 11,711
1980-81 14l 1,052 1.370 16,259 19.761 -11.12)
1981-82 1.362 1,069 .21 20,065 23.983 16,336
1982-83 1,451 1.03] 1.40¢ 23.19% 28,313 -18.13
1983-84 1,659 1.10] 1.507 24.944 KT 2.3
1984-85 1,542 1,239 .24 35,963 33.5M -22.125
1985-86 1.3l 1,069 125 20,856 J5.108 -14.922
1986-81 1,240 1,004, Lae 30.629 33900 -9.113
1987-88 1,316 1,025 1.284 HINIY 35.920 -13.022
1988-89 121 1,022 Ll ALY 36,030 -10.790
1989-90 1,204 1.068 1127 32,921 37,087 -11.256
1990-91 LI 1,054 Ln 35,890 39,142 -10.196

Source: Authors’ calcutation according to methodology described in
Appendix 4.A; see also Rahman (1993a).

Notes: In column (1), t, is implicit tariff on imports

In (2), t is implicit tax on exports

(3) (1 +t)/(1 - )

X

4 5) x 100

—
(o]
~
n

5)
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substitutes. The misalignment. ol the official exchange rate
compared to the estimated equilibrium rate, in percentage terms, is

also shown in the table.

In the early seventies, the implicit import tariff was very
high along with a high degree of distortion in the official
qxchange rate. A large devaluation in the mid-seventies lowered
the implicit tarifl and Lhe extent of exchange ralbe misalignment.
As a result of the liberalising policy reforms initiated in the
early eighties, there has been a gradual decline in the implicit
tariff while the gap between the official and the equilibrium
exchange rate has- also been substantially narrowed. The implicit
export subsidy (_tx)’ which was substantial in the seventies, hes

come down to a low level following the exchange rate reforms.bs

As
shown by the estimates of equivalent tariff, Lhe tradefpoliéy bias
against export has been significantly high throughout most of the
period under review, but this bias appears to have been reduced
considerably towards the end of Lhe eighties. These average
figures, of course, conceal very large variations in commodity-

specific rates of protection which we examine below in respect of

some agricultural commodities.

63The export subsidy has- been mostly provided in an indirect
way by providing exporters a limited access to the premium exchange
rate in the secondary foreign exchange market. The high implicit
export subsidy in 1984/85 is due Lo the abnormally high domestic
price of raw jute in thal year.
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4,2 Trends in Domestic—-Lo-Border Price Ralio

To assess the effect of trade and exchange rate policies on -
agricultural incentives, we have made domestic-to-border price
comparisons for a selected number of commodities both at the
official and the estimated equilibrium exchange rate. The time-
series %stimates of these ratios can help understand how the trade
policy environment may have changed over time in respect of these
commodities (see Table 4.2 and Table 4.3). The estimates of import
parity prices are based on the assumption that imports compete with
domestic production at the wholesale level“; however, for wheat
and rapeseed, the price comparisons are made at the farmgate level
since reliable time-series of domestic wholesale prices are not
available. (The domestic and border price series used for theso
estimates are given in Table A.4.1 to Table A.4.4 in Statisticall
Annex.) Later on, in our economic profitability exercise, a much
lafge number of commodities are covered in border price comparisons

10

for 1990-91. (The details of these estimates are given in

Appendix B and Table A.5.1 in Statistical Annex.)

69In the case of rapeseed, at the millgate level.

7OIt should be noted, however, Lthat the marketing (and
processing) margins used here for estimaling the border parity
prices are in "financial™ terms, while those used in the economic
profitability exercise are converted to "economic" terms. The
estimates of these margins for 1960-91 are based on a survey of
agricultural marketing undertaken for the present study; the
estimates for earlier years are derived by using appropriate price
deflators for various cost components; for details, see Rahman
(1993a).
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Table: 4.2 Trends in domestic-to-border price ratio of some selected
commodities at official exchange rate?

Riceb Hheat Lentil Potatoc Rape seed Sugar
(Import (Export (Ilmport (Import. ( Import (Export (Import (Import
Year parity) parity) parcity) parity) pacity) parity) parity) parity)
1974-75 1.04 1.50 1.42 1.30 9,02 2.16 1.06
1975-176 1.02 1.48 1.33 1.43 4.97 1.91 1.46
1976-17 0.71 0.95 0.92 0.90 3.25 1.40 1.17
1977-18 0.70 0.92 0.92 0.71 0.82 3.16 1.30 1.82
1978-179 0.75 0.99 0.87 0.82 0.81 3.78  1.32 1.25
1879-80 0.71 0.96 0.83 0.79 0.77 3.23 1.37 1.49
1980-81 0.76 1.07 0.88 0.88 0.68 2.79 1.34 1.80
1981-82 0.80 1.14 0.30 0.99 0.56 1.75 L. 16 2.53
1982-83 0.95 1.41 0.92 1.06 0.57 1.63 1.13 2.86
1983-84 1.04 1.55 0.94 0.85 0.59 1.71 1.20 3.11
1984-85 1.04 1.65 0.99 0.82 0.65 2.07 1.45 3.60
1985-86 1.08 1.6 .12 0.86 0.77 2.79 1.76 3.43
1986-87 0.98 1.51 1.11 1.14 0.73 2.17 1.85 2,85
1987-88 0.94 1.40 1.04 1.19 0.31 2.19 1.96 . 2,34
1988-88 0.88 1.30 1.02 1.12 0.81 2.09 1.85 2.22
1889-90 0.84 1.27 1.07 0.87 0.80 2.217 1.98 2,40
; Based on 3-year moving average of respective prices.

Coarse-quality rice.
Note:

For wheat and rape seed, the price parity is at the farmgate

level; and for all other commodities, at the wholesale level.
Source:

Table A.4.2 and Table A.4.5 in Statistical Appendix.
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Table 4.3 Trends in domestic-to-border price ratio of some sclected
commodities at equilibrium exchange rate’

Riceb Yheat Lentil Potnto Rape seéd Sugar
{ Import (Export (Import (Import (Import (Export (laport (Import
Year parity) parity) parity) parity) parity) parity) parity® parity)
=

1974-75 0.762 1.028 1.005 0.997 4.840 1.467 0.760
1975-76 0.799 1.094 1.001 0.911 3.199 1.403 1.122
1976-17 0.5G66 0.726 0.721 0.746 2.259 1.073 1.433
1977-78 0.570 0.726 0.740 0.629 0.684 2,222 1.018 1.503
1978-79 0.617 0.792 0.713 0.680 0.689 L.693 1.052 1.038
1979-80 ! 0.595 0.785 0.690 0.660 0.660 2.439 1.115 1.249
1980~-81 0.635 0,871 0.721 0.735 0.579 2.i18 1.088 1.506
1081-82 0.673 0.935 0.744 0.K17 0.474 1.376 0.948 2,142
1982-83 0.793 1.127 0.746 0.881 0.477 1.250 0.905 2.416
1983-84 0.847 1,203 0.747 0.687 0.485 1.272 0.932 2.585
1984-85 0.853 1,277 0.78% 0.669 0.543 1.537 1.131 3.021
1985-86 0.927 1.440 0.331 0.746 0.672 2.174 1.425 2,995
1986-87 0.868 1,297 0.963 1.010 0.653 1.787 1.572 2.541
1987-88 0.847 1.219 0.915 1.070 0.735 1.853 1.700 2.103
1988-89 0.787 1,128 0.897 0.999 0.731 1.773 1.594 1,991
1989-90 0.763 1.114 0.952 0.781 0.732 1.942 1.728 2.167

Based on 3-year moving average of respective prices.
Coarse-quality rice.

Note:
For wheat and rape seed, the price parity is at the farmgate

level; and for all other commodities, at the whol.sale level.

Source:
Table A.4.3 and Table A.4.5 in Appendix.
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Figure 4.1 : Trends in domestic —to—border pricc ratio of rice
(wholesale level at olficial exchange rate)
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Figure 4.2 : Trends in domestic —to—border pricc ratio of rice
(wholcsale level at equilibrium exchange rale)
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Figure 4.3 : Trends in domestic—to ~border price ratio of wheat
(farmgate level import parity at official and equilibrium cxchange rate)
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Source: Same as Tables 4.2 and 4.3.

103a



RATIO

Figure 4.5 : Trends in domestic~to~=border price ratio of lentil,rape sced and suga”
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Figure 4.4 : Trends in domestic—to—border price ratio of lentil,rape seed and suga™

(import parity at official exchange rate)
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The§e estimates of domestic-to-border price ratios should be
interpreted keeping in view the many conceptual and data problems
involved in such price comparisons. In most cases, the average
import and export prices as recorded in the country’s trade
statistics cannot be used to represent competitive market prices.“
It is therefore necessary to make independent estimates of border
pfices, based on internationally-quoted prices along with
assumptions regarding {reighl costs. In the case of potential

exportables or importables, the estimates of border prices would

also involve assumptions regarding the ports of origin or

destination. There 1is even a more serious problem of quality
comparison between the domestically produced and the
internationally traaed commoditics. In this study, we have

extensively relied on interviews with traders as well as findings
from market surveys in identifying products of similar quality (or

in making quality adjustments to pr-ic::e:-;).72

Rice:

Given the predominance of rice in crop agriculture, the impact
of trade policy on agricultural incentives would be largely
determined by what happens in the case of rice. The border price

comparison for rice is in respect of coarse-quality rice which

71For example, in the naée of imports financed by foreign
grants, the import prices are used only for accounting purposes and
these often widely vary from international market prices.

72For details, see Rahman (1993a).
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accounts for :most of the rice produced in the country.‘lJ At the

official exchange rate, the domestic rice price has mostfy remained
within the band of import and export parily prices. This implies
that in most years, there has not been any positive or negative
protection for rice through import or export Laxation or trade
restrictions. The trade policy, nevertheless, can be held
responeible for lowering the domestic rice price through public
import of [foodgrains, mostly under food aid (sce Table 3.13 in
Chapter III). The effect of such imports on domestic rice price is
equivalent to an import subsidy as measured by the nominal rate of
protection (NRP) at the import parity price. However, the meaning

of an estimate of NRP in such a situation is not straight-forward

as can be seen from the following diagrammaltic exposition.

In Figure 4.6, the price impact ol government intervention
through subsidised import of rice is measured by comparing the
actual domestic price, Pw with the price that would have prevailed
in an intervention-free trade regime. This latter price would be
either the price determined entirely by domestic supply and

demand,ﬁd, (as in Figure 4.6 A) or the import parity price, Pn, (as

“The average of the price 5% broken and 25% broken Thai rice
is used to represent the price of coarse-quality rice in
Bangladesh. Discussion with traders suggesled that the coarse rice
produced in the country is markedly supecrior to the internationally
traded 25% broken Thai variety. Also, a recent market survey has
shown that domestic coarse rice mainly consists of about 15%

broken; see Chowdhury (1992). However, there is no
internationally-quoted price available for 15% broken Thali rice.
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FIGURE 4.6 (&) and (1)
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in Figure 4.6 B) - whichever is lowcr.“ The extenﬁ ol the price

effect can therefore be lower than what would be indicated by the

NRP estimate based on the import parity price; bult such an estimate

would still indicate the upper bound of negative protection

resulting from direct trade policies.”l The estimates presented

here suggest that there might have been substantial negative
'

protection for rice only in the 1late seventies, which was

eliminated in the later years.

When we consider the equilibrium exchange rate, however, there
appears to have been negative protection for rice in relation to
the import parity price throughout the entire period under review.
Even at the export parity price, therec was substantial negative
protection (about 25 to 30 percent) during the late seventies. The
domestic price of rice has therefore remained lower, at times by
very substantial margins, compared to 1its opportupity cost in

border price terms (which, in a rice-import regime, would be

“The effect of an implicit subsidy on wheat import needs alsc
to be considered here. 1In the absence of such a subsidy, a higher
wheat price would have led to an outward shift in the rice demand
curve, thus increasing the equilibrium price of rice P,. In the
diagram, we may incorporate this effect by assuming that wheat
imports, in rice equivalent, are included in the quantity of import

shown.

75'I‘his ambiguity surrounding the NRP estimate arises
essentially from the divergence between the export and import
parity prices, often abstracted away in the literature. In a
situation as depicted in Fig. 4.5 {(A), the standard diagrammatic
method of measuring welfare losses of trade intervention by the so-
called triangles of deadweight loss is not directly applicable.
See, for example, Timmer (1986) lor an elaboration of this method,
and Rahman and Mahmud (1988) for an application in the context of
public foodgrains import in Bangladesh.
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represented by the import parity price at the shadow or equilibriunm
.exchange rate). Qowever, all this is now changing as the country
approaches seif—sufficiency in rice, while the implicit subsidy.on
wheat import is also virtually eliminated. In the evolving
scenario, as a result, the trade policies have increasingly become
neutral to domestic rice price determination.

?

Non-rice crops:

The trends in the domestic-to-border price ratio for wheat is
very similar to those for rice. In most years, he'iever, the extent
of divergence between the domestic price and the import parity
price has been less for wheat than for rice. Ir fact, in the
recent years,; domestic wheat market appears to have been somewhat
protected at the official exchange rate, although not at the

‘

equilibrium rate.

The nominal rate of protection for sugar and mustard seed
(representeu by rapeseed) has been consistently positive and at
times vary high.76 Even at the equilibrium exchange rate, these two
items appear to have been heavily protected (with the exception of
rapeseed in the early eighties). Among crops and crop-based
products, these are the two major items found to enjoy substantial

protection after taking into account the direct and indirect

effects of trade policies. As will be discussed in the

16Mustard is also protected at the farm-level through very high
protection provided to the edible oil industry; see Table A.4.6 in
Statistical Annex.
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profitability analysis that follows, much of the protection to
sugar is absorbed by the highly ineflicient public refineries which
procure sugarcane ét administered prices. But protection to
sugarcane at the farm-level is also provided through higher prices
of gur (raw-sugar) which is an inferior substitute of imported
white sugar.77 Lentil appears to be somewhat protected in recent
vears,,but only at the official exchange rate. It is during this
recent period that the country has Lurned into an importer from
being self-sufficient in pulses (see Table 3.13, Chapter III). As
regards potato, there is virtually no foreign trade, with imports.
limited to seed potato only.78 The domestic price of potato has
mostly remained within the band of import and export parity prices
both at the official and equilibrium exchange rates, implying that

the effect of trade policy has been neutral.

4.3 Adjusting to Changing World Prices

The movements in the domestic-to-border price ratio, estimated

at the equilibrium exchange rate, can be expected to depict the

relative movements of prices in real terms in the domestic and

”The major shére of the sugarcane produced in the country is
used for gur-making by traditional methods; see Table 3.13, Chapter
ITI.

”In the earlier years, some small quantities of potato were
imported by the government. On the other hand, a very small
quantity has been exported under the government’'s initiative in the
recent past.
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n An analysis of these underlying price trends

world markets.
would help us to understand how far domestic price movements have
been in conformity with the changing comparative advantage as
signalled by changes in world prices. The trends in the border
prices in real terms (that is, deflated by the world price ihdex)
can be seen from Table 4.4. While international agricultural
tommodity prices generally declined in the ‘seventies and thg
eighties, this decline was quite .neven across commodities. In
chapter III, we discussed the trends in deflated domestic harvesf
prices, which show large variations over time, but without any
uniform pattern across crops or crop—groups.w We do not present
here the trends in deflated wholesale prices, which are very

similar to those in harvest prices (see Table 3.10 and Table 3.11

and Figure 3.1 in Chapter IV).

It can be seen that the international price of rice fell
dramatically in real terms in the mid-seventies and again during
the first half of the eighties. The domestic rice market (as also
the market for wheat) has been largely insulated from the
international market because of trade controls and also because the

domestic prices have remained mostly within the band of export and

mThis is so, since the estimated equilibrium exchange rate can
be taken to roughly depict the relative rates of domestic and
international inflation.

wa. Table 3.11 and Table 3.12 and Figure 3.1 (A)-(D).
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import parity prices;M The domestic loodgrain price did, however,
fall dramatically following the food-crisis years of the early
‘seventies, but this was mainly due to the large infusion of food
aid. Thereafter, the steady increase in the domestic-to-border
price ratio of rice uptotthe mid-eighties was almost entirely due
to the sharp fall in the world prices, which brought the domestic
price %o the level of the world price. Since the mid-eighties,
there has been some moderate declinc in the domestic price of ‘ricc
in real terms, while the world rice price recovered to some ex*ent
(Table 4.4). This has again caused the domestic rice price to move
downward within the band of the import and export parity prices.
While there is some concern among policy-makers about the resulting
effect on the profitability of rice production, these price
movements should be interpreted as a reflection of a changing
comparative advantage in Bangladesh agricnl_ture.82 As the country
approaches self-sufficiency in rice while the domestic wheat price
is maintained near its import parity level, the decline in the real
rice price cannot be blamed on a "cheap food policy" pursued by the
government. As discussed earlier, this contrasts with the
experience during the earlier periods, especially during the late

seventies and the early eighties.

8JSimilar‘ly, the exchange rate policy also has had no effect
on domestic foodgrain prices. Indirectly, however, the exchange
rate and world prices do matter since these affect the size of food
subsidy and the cost of food stocks.

82Much will, however, depend on whether the momentum in growth
of rice production can be maintained.
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Tablq 4.4 Trends in estimated border prices of some selected

commodities in 1985 constant dollarsa (3-year moving
average) )
‘ (US dollar per metric ton)

Rice Wheat  Lentil Potato Rape Sugar Jute

b seed (f.o.b.

Year export
(¢oveevavvicon.f, import Price.vvecececessns ceas) price)

1974-75 552 283 - 193 523 778 496
1975-76 402 226 639 166 442 476 479
1976-77 38 191 543 138 462 305 425
1977-78 377 188 564 125 387 251 435
1978-79 389 193 567 125 348 376 106
1979-80 394 206 658 150 333 434 352
1980-81 374 206 637 166 322 424 292
1981~82 332 201 539 169 328 280 273
1982-83 273 190 146 155 339 194 304
1983-84 256 179 483 143 337 160 156
1984-85 224 158 509 131 297 135 467
1985-86 194 133 493 110 228 131 41€
1986-87 192 118 371 109 187 151 . 2589
1987-88 210 126 361 114 172 180 247
1988-89 217 129 380 120 175 206 265
1989-90 213 121 444 118 158 195 267

® Estinated by deflating fmport (export) prices by world

inflation index in US dollar terms (1985=100)

b The central year of the moving average.

Souice:

Table A.4.1 in Statistical Appendix.
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The high protection rates that have emerged in the case of
oilseeds and sugar largely reflect the inability of the domestic
prices to adjust to changing world prices. As we shall see later,
this has important implications for the structure of comparative
advantage vis-a-via private profitabilily in crop agriculture. The
world price of oilseeds (represented by repeseed) has secularly
declined, the declihe being most dramatic in the eighties (when
prices werc nearly halved). The domestic price, on the other hand,
fell sharply in the seventies, but only modestly in the eighties.
As a result, the nominal protection rate has been rapidly
increasing since the early eighties. AlLhough the world price of
sugar has been extremely volatile, there has been a sharp declining
trend since the early seventies, with some recovery only in the
late eighties. During this time, Lhe country has moved from a

regime of relatively modest proteclion and necar self-sufficiency in

sugar to one of very high proteclion wilh large imports.

The decline in the world prices of both pulses {lentils) and
potato in real terms have been much more modesl compared Lo olher
agricultural commodities. As discussed earlier, the domestic
prices of pulses héve increased considerably over the years due to
declining domestic production, and this 1s reflected in the
increasing trends in Lhe domestic-lLo-border price ralio. As Lhe
country now moves from being sclf-suflicient to an importer of
pulses, the world price has become relevant in deciding the

country’'s comparative advantage in producing pulses. The domestic
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Price, of potato declined very rapidly upto the early eighties due
.fo high production_growth, and this caused the domestic price to
move away from £he import parity to the export parity level. But,
with the decline in production growth since then, the trends have
been reversed. It may be noled that due to high freight costs, the
estimated band between the import parity and the export parity

Prices is relatively wide for pPotato. -

The world price of Jute, the main export crop of Bangladesh,
has been nearly halved in real terms in two decades from the level
of the early seventies. There has been, however, very large
"cyclical" fluctuations in Cthe world price which are reflected in
the domestic hapvest Price of jute (Figure 3.1 in Chapter III). It
is worth noting that unlike the world price, the domestic price of
Jute in real terms has nol secularly declined to any significant
extent, if at all. This is largely explained by the withdrawal of
the export tax on Jute in the late seventies and the depreciation
of the exchange rate in the elghties, Thus, the reduced policy
discriminations against jubte has helped in maintaining producer
incentives over the long run in the face of deteriorating

competitiveness of jute in tLhe world market.
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COMPARATIVE ADVANTAGE IN CROP AGRICULTURE

5.1 Private Versus Economic Profitability: Data and Methodology:

5.1.1 Economic profitability criteria

Private profitability, on Lhe basis of which farmers take
decisions, 3is based on calculation on prices farmers actually
receive or pay. These prices may diverge from Lhe society's
opportunity costs of inputs and oultpuls because of many distortions
in the product and factor markets, such as those arising from trade
restrictions, government taxes or subsidies, monopoly elements in
marketing, surplus labour condilions and segmentation in ‘the
capital market, In Chapter IV, wec have alreedy discussed the
effects of tariffs and trade policies on price formation in the
domestic markets for agricultural products. Here we proceed to
réport the results of a profitability exercisc designed to assess
the pattern of comparative advantage vis-a-vis privace

profitability in crop production.m

In this study, economic profilability of crops, as distinctl

from private profitability, is estimated in terms of "net economic

83On these issues, see Timmer ct al. (1983, pp 139-47).
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returns" per unit of cropped land (vis-a-vis net private returns).
Jhe methodology followed is essentially an annualised version of
the Little~Mirrlees method of social cost-benefit analysis in which
all costs and outputs are valued at their opportunity costs at
bqrder prices (although expressed in domestic currency at the
official exchange rate).84 But, unlike 1in social cost-benefit
apalysis, no social weights are applied regarding consumption,
saving and income distribuL:i.on.85 The capital costs (especially
the costs of irrigation investments) are included as the annual
rental charge so as to cover capital recovery at the social
discount rate (i.e. the accounting rate of interest). Land rents
are not however included as costs, so that the profitability
estimates represent net returns Lo land (and managerial skills).
For assessing profitability, the crop production activities are
distinguished by the irrigation-sced technology and are so chosen

‘as to cover important areas of choice regarding crop

diversification.

“Cf. Little and Mirrlees (1974, p. 145)., It should not matter
for the ranking of economic profitability of crops whether we use
the "shadow" exchange rate or the official rate for converting

foreign prices 1into domestic currency equivalent, since all
valuations are, in principle, in terms of foreign exchange, say, in
dollars, However, in comparing the private and Lthe economic

profitability of a crop, using the shadow exchange rate would
capture the full extent of the divergence between the two arising
from all price distortions 1including any misalignment 1in the

exchange rate.

35That is why we prefer to use "economic" rather than "social"
profitability, as the latter term has welfare connotations

extendirg bLoyond Llie concept. of appoacidnity coskh.
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The estimation of net economic returns per unit of cropland is
one way of looking at comparative advantage in terms of efficiency
of resource use andvland allocation for producing alternative crops
or croap-mixes. However, in order to meaningfully interpret these
estimates as an indicator of comparative advantage, it is necessary
to know the nature and scope of competition {(or complementarity) in
the choice of crops. The evidence on alternative cropping patterns
according to different land types was discussed in an earlier
chapter. Although most non-rice crops compete for land in the dry
Boro season, there is not always a onc-to-one substitution between
two crops. In some cropping patterns, the substitution of one dry-
season crop by another may also entaii changes in the choice of
crops in other seasons {(because of overlapping crop-growing seasons
and other agro-climatic factors). In such a case, the appropriate
profitability comparisons would be among the alternative year-round
cropping patterns (rather than among individual seasonal crops).
In the more obvious case, the profitability of a perennial crop
like sugarcane has to be, of course, compared to that of an annual

sequence of seasonal crcps thal can be grown on similer land.

An ideal cropping pattern can be defined in a static sense
involving mainly a reallocation of land and variable inputs, with
a given level of land and waler resource development and the
existing s@ate of technological knowledge. In a dynamic context,
however, the 1ideal crop-mix would depend on the pattern of

agricultural investments and the Lechnological developments thal
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are envisaged, In principle, therefore, determining an ideal
~Product-mix and setting priorities in agricultural investments and

8 The profitability

research are interrelated exercises.
indicators presented here incorporate both the static and dynamic
aspects, although in a limited way. As mentioned above, the crop
activities are modelled according to there irrigation status, which
pérmits assessment of relative profitability under given irrigation
conditions (namely, non-irrigated, and irrigated by traditional
methods and by modern methods). Moreover, comparing the
profitability of irrigated crops (or crop-mixes) with that of the
unirrigated ones that are replaced can indicate whether the
underlying investment in irrigation is economically profitable.
(This is so because the cost estimates cover the annual capital
recovery at the social rate of discount which represents the
opportunity cost of capitul.) Of the two modes of irrigation we
have considered, traditional irrigation methods involve mostly
current labour inputs with very little fixed investments, while
under modern irrigation, the costs of irrigation by power pumps and
shallow and deep tubewells have been talken into consideralion (as
weighted average;. We have not, however, modeled any crop
activities with investments in large-scale irrigation and flood

control projects so that the present set of results cannot indicate

85Little and Mirrlees (1974, p. 112) discuss the implication
of this for designing irrigation projects.
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the profitability of such investmcnts.“ As regards the potential
effecg.of technological innovations on profitability, we present
some estimates later on in this chapter, which are based on
"synthetic" crop activities incorporating changes in production

techniques.,

An important consideration in assessing the relative
profitability of irrigated crops arises from the fact that the
water requirements vary widely among crops, so that the area that
can be irrigated from an installed facility would depend on the
choice of crops to be grown. Paddy cultivation, which needs
continuous irrigation and flooding, is much more demanding on water
compared to most other crops. Farm-level research shows that, for
every hectare of land irrigated for HYV Boro paddy, 3 to 4 heétares
of land could be irrigated for growing modern varieties of wheat
potato and winter vegetables and 6 to 7 hectares for mustard and
pulses (to meet the recommended water requirements under average

r

soil conditions).85 Since investments in fixed capital are likely

81Admittedf.y, the method of annualised net economic returns,
as followed here, cannot be a substitute for a full-fledged cost-
benefit analysis of investment projects, particularly when there is
likely to be a time-lag involved in reaching the "full development"
stage as in the case of large-scale water development projects.
The estimates of relative profitability of crops presented here may
be therefore considered as complementary to the exercises 1in
economic analysis of agricultural investment projects. See, for
example, Master Plan Organisation (1987) for this latter type of
exercises undertaken in connection with the preparation of the
National Water Plan.

§
LThese estimates are f{rom Lhe unpublished research findings
of the Bangladesh Agricultural Research Council.
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to be the effective constraint to the expansion of area under
}rrigated crops, it is the profitability per unit of water use,
rather than pef hectare of irrigated land, that would be more often
the appropriate criterion for the ranking of crops under irrigated
conditions. An example will make this clear. Let us suppose that
Crop 1 is a non-irrigated crop which can be replaced by either Crop
% or Crop 3 with the provision of irrigation and that the net
returns per hectare from these crops are Ly Iy and ry respectively.
However, Crop 3 is less irrigation-intensive than Crop 2 so that,
with the same amount of water, the area that can be irrigated for
Crop 3 is, say, A times larger than that for Crop 2. In this case,
the appropriate comparison of net economic returns for the ranking
of the irrigated crops would be (r'.uJ - q) for Crop 2 vis-a-vis l(rJ
- q) for Crop 3. .This is also the criterion of crop choice that
would maximize the economic proflitability of a given irrigation

investment (e.g. a tubewell of a certain capacity).39

The above consideration can also be a source of conflict
between what is profitable for the individual farmer and for the
society regarding water management and crop choice. Opting for a
more water-intensive crop would mcan that a smaller number of farms

can get their plots irrigated from a given irrigation capacity. If

wa however, for a particular locality, the irrigatioua
investments already made (or the investment prospects) are such
that the entire farmland could be brought under irrigation
irrespective of the choice ol crops, the objective of crop choice
would be again maximisation of returns per hectare.
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this crop happens to have higher profitability per hectare, the
beneficiary farmers would prefer this crop to a less water-
intensive one, although the latter might yield higher returns to
the irrigation investment by distributing the benefits among a
larger number of farmers. Much would, however, depend on the

system of ownership and management of the irrigation facility.

It may be noted that in this study, we have preferred to
estimate net economic returns per hectare rather than the more
familiar domestic resource cost (DRC) as a measure of comparative
advantage in crop production. There are admittedly many conceptual
and empirical problems with any such measure of comparative
advantage.g0 Unlike the present profitability exercise, the DRC
method would involve the estimation of the rental value of land
(which is a primary non-traded factor). However, because of the
complex nature of the land tenurial institutions and the special
value often placed on landownership, neither the rental rates nor
the land prices are necessarily related to the marginal
productivity of land. Compared to the DRC method, the estimation
of net economic return per unit of land is also simpler and less
arbitrary in that one does not have to worry about the distinction
between the items representing domestic and foreign resources (to
be put in the numerator and Lhe denominator of the DRC

coefficient). More importantly, the relative economic value of

90See, for example, Scandizzo and Bruce (1980) for a review of
these methodologies.
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crops that we are considering here is in 'the nature of mutually
é§clusive projects so far as land allocation among competing crops
is concerned. As such, the net benefit per unit of land is likely
to be a more appropriate guide for the ranking of crops compared to
tha; per unit (or Taka) of the domestic resources (which is what
the inverse of the DRC coefficient essentially depicts).91
However, the estimation of DRC can be a convenient method of
generally assessing the comparaltive advantage of a single dominant
crop, such as paddy in many Asiar countries, by indicating the

9
economic profitability of keeping resources in its production.h

5.1.2 Border price and output valuation

The derivation of appropriate international reference prices
for comparison with the domestic prices was discussed 1in’ the
previous chapter (see also Appendix B and Table A.5.1 in
Statistical Annex). Here we note some additional points regarding
the use of these international border prices in the economic
profitability exercise. Given the year-to-year fluctuations in the
international commodity piices, we need to derive a set of
"normalised" prices for the financial year 1990-91, which is the
reference period for the prﬁfitability estimates. For this, we

have taken the 3-year average of ¢.i.(. or [.0.Db. prices in 1990-91

glCf. Scandizzo and Bruce (1980).

92See, for example, Andcrson and Ahn (1984 ); Pearson, Akrasanee
and Nelson (1977).
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constant dollar terms.93 For some crops, alternative estimates of
econgmic profitability have also been derived by wusing the

projected world prices for 1995 in constant 1990-91 dollars.“

The choice of appropriate - -.omic (i.e. accounﬁing) prices
for output valuation should depend in principle on the assumption
regarding whether additional output will be used for export or
import-substitution or domestic consumplion. In practice, because
of trade restrictions and lack of market integration, it 1is not
often easy to make a clear distinction in this respect, so that it
may be worthwhile to derive profitability estimates wunder
alternative assumptions (as we have done in this study). For some
crops, it may also be useful to assess their potential comparative
advantage on the basis of prospective changes in their tradeability
status. Among the crops for which the import parity price is used
as the basis for output valuation (directly or viz processed
products) are wheat, oilseeds, pulses, chilli, onion, sugarcane and
cotton. On the other hand jute is clearly an export item while

vegetables (as well as tobacco) have only a limited access to the

93The annual c.i.f. or f.o.b. prices of 1989, 1990 and 1991 are
converted to constant 1990 dollars by using the world inflation
index discussed earlier, see also Table A.4.4 in Statistical Annex.
An inflation factor for 6 months has been applied to adjust for the

fiscal year.

94'I‘his has been done on Lhe basis of commodity price
projections at 1985 constant dollars (as of mid-1991) made by the
World Bank's International Trade Division. We have applied the
projected percentage price changes between 1990 and 1995 to our
estimates of 1990-91 world prices at current dollars. Ocean
freight rates are assumed to remain unchanged at Lheir current

level.
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export market, so that additional production is perhaps more likely
- to increase domestic consumption than raise exports. Nevertheless,
the export potential of vegetables deserves careful consideration.
Potato is not presently traded, but its economic profitability for

export may also be worth looking at.

As for rice, we have already noted that the country seems to
be on the verge of atlaining sell-sufficiency and that the domestic
price is well inside the band of export and import parity prices.
If the parity prices were not wide apart (or if there were likely
to be a frequent switch from export to import and vice versa), one
could take the average of the two figures as a practical method of
valuing domestic production. Instead, in one scenario, we Lreat
rice as non-traded and apply a variant of the principle that the
valuation of a non-traded consumer good should be based ron the

marginal social benefit derived from its additional consumption

: If we assume that the

(expressed in economic price terms).‘J
consumption of rice is socially so valued as to warrant a free-
trade policy for rice (as is the recently-adopted official policy
in respect of rice import), the domestic price would be the same as
the export or the import parity price in the event of such trade
actually taking place. The domestic price can then be taken to
represent both the marginal social benefit (according to Lhe

criterion of consumers' willingness-to-pay) and the economic price

in foreign exchange equivalent. Thus, by comparison to the parity

Bcf. Little and Mirrlees (1974), pp. 188-91, 220-21.
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prices, the.domestic price lying in-between can also be taken as
the apg;opriate price for economic valuation (since the change in
the domestic pricé would represenl the change in the marginal
social benefit).96 Compared to the "aQeraging method", this would
allow the economic price to vary'with the anticipated demand-supply
situation during a phase of transition from import to export or the
vice ,versa, as shown in Figure 5.1. Incidentally, however, the
average of the estimated import and export parity prices for rice
is very close to the domestic price used in the profitability
estimates for 1990-91 (see Table A.5.1 in Statistical Annex). Tor
the non-rice crops as well, the domeslic price has been taken as
the basis for economic valuation in the non-traded situation, in
order to make the profitability estimates comparable to those for

rice.97

The use of border prices for economic valuation also involves
the problem of appropriate quality comparisons between traded
commodities and their domestic substitutes. As discussed in the

previous chapter, the border price of rice as estimated in this

96If one ignores the income distributional effect caused by the
price changes, the accounting pricec of a non-traded consumer good
according to the Little-Mirrlees method would be given by its
prevailing domestic price, converted to border price terms by some
consumption conversion factor. The methodology followed here is
equivalent to using a conversion Tactor of unity. See Little and
Mirrlees (1974), pp. 219-21.

g7Since the economic valuation is determined at the wholesale
level, the economic price at the farmgate level would still vary
from the prevailing domestic price {because of the difference
between the economic and financial costs of marketing); see the
discussion in the following section.
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study corresponds to the coarse-quality rice produced in the
counp;y. In economic profitability estimation, this price is used
for all Boro rice varieties. The cconomic price of Aman and Aus
varieties are derived by comparing the i-year averages of actual
harvest prices of Boro, Aus and Aman rice Similarly, the import

parity prices of lentil and mustard oil are used for estimating the

econromic prices for other pulses and edible oils. Again, the
economic price for gur {raw sugar) is derived from that of sugar by

applying the ratio of actual domestic prices (which can be taken to

represent the rate of consumer substitution between gur and sugar),

5.1.3 Marketing and processing margins

In order to derive the economic price of agricultural output
at the farmgate level, the border prices neced to be appropriatély
adjusted by the "economic" costs of marketing and processing.
These economic costs, 1in turn, are derived from the estimated
financial costs by applying the economic prices of factor inputs in
the marketing and processing aclivities. The adjustment of border
prices for marketing margins depends on assumptions regarding the
location of producing areas and (in the case of import-substitutes)
the marketing stage at which domestic production competes with

98

imports. In the present study, Lhe wholesale market in the Dhaka

city is taken as the appropriate marketing stage for this purpose.

96For a4 discussion on this, sec Timmer ct al. (1983), pp. 164d-

73.
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Given the fact that the agricultural marlketing system in the
 country is centred around Dhaka, this seems to be the most
representative scenario regarding the substitution between imported
and domestically produced cummodities.99 Most of the exports are
also assumed to be routed through the Dhaka market; and in the case
of non-tradéd commodities, the economic pricing is based on the
assumption that the additional prodwction will be marketed in

Dhaka.

The marketing and processing costs, in financial terms, are
estimated from an extensive survey conducted for the present study
(Rahman, 1993). The survey traces the marketing channels of a
large number of agricultural commodities starting from primary
markets to the Dhaka wholesale market (and between the wholesale
markets and the international ports). The locations of the
producing areas covered are fairly widespread throughout the
country (except when production is regionally concentrated). The
data from the survey, which has a reference period of one year
(1990-91), permit the estimation of unit marketing and processing
margins over harvest prices; and these average margins are so

estimated as to incorporate the effect of the seasonal variation in

99Even when some imports are marketed in an interior region,
these may be competing with domestically produced commodities which
are routed through Dhaka from a surplus-producing region to this
region. In this case also, the above pricing principle will be
valid.
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wholesale prices and the timing of sales in the wholesale

100

%

market . To convert the estimated "financial" margins into
"economic" costs, these are broken down into elements of ~ests
(e.é. labour, transport and rental value of fixed capital including
machinery and buildings) and pure marketing profits; economic
pricing is then applied to each of these elements (see Appendix B).
The pure marketing profits represent returns to entrepreneurship
and risk-bearing as well as cover Lhe cost of working capital
(which in turn, would depend on the value of goods in the pipeline
and the average turnover period). 1In the "economic" valuation of
marketing costs, the pure profits arc replaced by an imputed cost
which in principle covers the social opportunity cost of working
capital (as well as a premium for entrepreneurshipy and social

0] It may be noted that the actual marketing profits are

risks).1
often found to be quite high, presumably because of high private
risks and(or) market imperfections. The estimated economic costs

of marketing can be therefore substantially lower than those in

financial terms (see Table A.5.1 in Statistical Annex).]02

leo ensure this, the margins are in principle trade-volume-
weighted in respect of the length of the turnover period subsequent
to the harvest sales.

m]In order to estimate the cost of working capital, an
accounting rate of interest is applied to the "economic" valuation
of the product in the pipeline, along with the assumption regarding
the average length of the turnover period.

1DZPart; of the discrepancy also arises from the economic
pricing of labour and other inputs in the marketing and processing
activities,
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The economic prices used for output valuation, as estimated
above, correspond to the marketing channels and producing locations
which are covered by our marketing survey. On the other hand, the
farmgate prices used in the financial profitability estimates for
1990-91 represent the "normalised" price for that year as well as

103 The two sets of

the average for the country as a whole.
estimates are not therefore exactly comparable in terms of the
location of the producing arcas (although both ‘correspond to
"normalised" domestic and border prices, respectively, for 1990-
91). There are very large variations in harvest prices .across
regions and from one year to another. The estimated configurations
of the harvest and wholesale prices (along with the associated'
marketing margins) in financial terms for 1990-91 should therefore
be used only as a rough guide to how financial and economic prices

compa~e around that yearﬁm

5.1.4 Production coefficients

The estimates of crop yields and production input coefficients

used in the profitability exercise are primarily based on the

103These estimates of harvest prices are based on the trend
projections of official harvest price series as well as information
gathered by our two surveys, one on agricultural costs and returns
and the other on agricultural marketing; see Zohir (1993a) and
Rahman (1993).

10‘See Table A.5.1 ir Statistical Annex. The wholesale prices
are in respect of Dhaka wholesale market and these are also
"normalised"” to abstract from the effect of annual fluctuations.
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findings from a survey on costs and relLurns of crop produétion
undertagsn for the present study (Zohir, 1993b). This was a fairly
large-scale survey designed to cover the different agro-ecological
zones of the country with special emphasis oﬁ generating
information on the relatively minor crops usually missed by most
farm surveys. Information on production costs and yields is also
available from a number of other recent surveys, particularly in
respect of the major crops. We have attempted to reconcile the
estimates available from these various studies, including our own
survey findings, t{o identify a "representative" set of estimates of
crop production activities.wg These estimates are talken as the
"average" for the respective crop activities as may be

distinguished by irrigation technology and(or) seed variety.106

There are admittedly large variations in crop vields and input
requirements depending on the sujitability of the agro-climatic
environment for producing particular crops. The production
technology may also vary among farms of different sizes. Ideally,
the competitiveness among crops in land allocation can be
determined only by looking at relative profitability in respect of

/7
a given land-type and production environment. The estimates of

v

"average" profitability, as presented here, should therefore be

treated with some degree of cautl.ion in assessing the

]MThese reconciling adjustments have been made only in respect
of the major crops; for details, see Zohir (1993b).

IMThe major features of these 2ctivities are shown in Table
A.5.2 in Statistical Annex; for details, see Mahmud (1993a).

129



competitiveness of crops. Fortunately, some of the findings of the
present study would appear to be robust enough to convey meaning in

spite of these conceptual and data limitations.

Private profitability is estimated on the basis of full-
costing of inputs; thét is, both cash-purchased and family-ownecd
inputs are valued at market prices. In particular, the prevailing
market wage ‘rates are used for valuing both family and hired

1o For economié profitability estimation, the inputs are,

labour.
in principle, valued in terms of the output foregone in .their
alternative uses, converted into border price terms (see Appendix
B). The social opportunity costsa of both family and hired labour
are assumed to be the same, but lahour used in the slack-season
activities is taken to have an opportunity cost significantly lower

108 As regards chemical fertilisers, the export

than market wages.
parity price at the farmgate level is used for urea while the
import warity price is used for other types of fertilisers.109 The
economic costs of irrigation are estimated by imputing the rental

value of machinery and adding to it the current operating costs,

all converted into border price terms. The estimate of irrigation

lerivate profitability estimates based on only cash costs are
reported in Zohir (1993b). These are appropriate only if the
opportunity costs of family-owned inputs, including family labour,
can be assumed to be near zero.

108The estimates of labour inputs in man-days are available by
activity types from the survey data.

logThis reflects the actual trading status of chemical
fertilisers in Bangladesh. '
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cost. per hegtare represents a "weighted" average of costs in
resfeqtﬁgf various modes of mechanised irrigation (i.ec. pumps- and
tube-wells). The estimate varies among different irrigated crops
so as to reflect the varying water—intensities‘of these crops as

discussed earlier.llo

5.2 Estimates of Profitability

The estimates of economic and private returns per hectare for
rice and non-rice crops are presented in Table 5.1 and Table 5.2
respectively. While for some crops, the economic profitability
estimates correspond to alternative assumptions regarding their
tradeability status, private profiiability is estimated using only
a single set of "normalised" farmgate prices for 1990-91. Economic
profitability at the projected 1995 real ©prices, whenever

estimated, are shown by the figures within parentheses (Table 5.2).
5.2.1 Profitability of rice crops

For rice, the crop activities are distinguished by season,
variety, planting method and irrigation technique. An important
aspect of the profitability estimates for the rice crops is the

implied incentives for shifting from local to modern varieties,

Mrpe "standard" estimate of irrigation cost per hectare is
used for HYV Boro; the estimates for other crops are obtained Dby
applying the ©proportionate variations in T1inancial costs of
irrigation among crops as estimated from the survey.
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Table 5.1 Private and economic profitability of rice crops (farm
level)®, 1990-91.

Rices Irriggtiqp Net Private Net Economic Returns (Taka/Hectare)
Crop Technique Returns
(Taka/Hectare) Export Non- Import
Parity Traded Parity

Boro
HYV Modern 8,335 5,442 11,132 16,485
Local T All 4,643 3,763 6,554 9,170
Aman
HYV - Modern 5,805 3,626 8,563 13,202

' Rainfed 10,238 8,071 13,106 17,699

' All 9,550 7,429 12,262 16,804
Pajam . 6,401 4,924 8,997 12,824
Local T Rainfed 3,786 3,019 5,856 8,515
Local B - 2,772 2,274 4,470 6,525
Aus
HYV Rainfed 7,048 5,430 9,395 13,119
1 Modern 5,908 3,574 8,382 12,899
. All 6,118 4,738 8,833 12,681
Local B Rainfed/

Traditional ~-165 -306 -1,605 3,383

-

¢ Profitability is estimated as net of all costs except land rent
and is therefore a measure of return to land (and management).
The estimates are based on "normalised" domestic and world
prices of rice for 1990-91 as discussed in the text.

b B: Broadcast; T: Transplant; Pajam: A locally improved variety.
¢ Modern irrigation includes mechanised irrigation by pumps and
tubewells. Thée category "All" includes different irrigation

techniques and represents the entire sample of the respective
crop in the farm survey underlying this study.
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Table 5.2 Private aond cconomic

prolitability of

non-rice crops

(farm level)?, 1990-91.
‘N

Irrigation Price Net Economic Net Private

Crop Technique Parity Returns Returns
Basis (Taka/Hectare)b (Taka/Hectare)

Wheat Modern Import 747 ( 446) 184

Non-irrigated . 2,701 ( 2,445) 2,046

All - 1,757 ( 1,469) 1,149
Jute (White) Rainfed Export 5,809 ( 1,918) -1,437
Jute (Tossu) All . 10,822 ( 5,693) 2,115
Cotton Rainfed Import 16,625 (13,135) 10,130
Tobacco Modern Export 90,383 10,896
(Heat-cured)

All ') 83,5637 11,276
Sugarcane Modern Import 3,106 ( 8,812) 44,534
(for Gur-making) (Sugar)

Non-irrigated - -839 ( 3,525) 28,973
Oilseeds
Mustard Traditionul/  Importl

Non-irrigated (Oilsecd) -726 2,730

. Import
(0il) -2,907 )

Sesanme . - -6,692 -2,197
Linseed - . -719 2,256
Pulses
Masur (Lentil) Traditional/ Import 10,131 ( 6,971) 5,816

Non-irrigated

- Export 6,320

Gram - Import 7,698 ( 5,263) 4,376
Khesari V) 7,979 ( 5,807) 5,286

1
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(Table continued)

Irrigation Price Net Economic Net Private
Crop Technique Parity Returns Returns
' Basis (Taka/Heq;are)b (Taka/Hectare)
Spices’
Chilli (Dry) -Modern Import 8,522 19,694
Traditional/  ,, 868 7,398
Non-irrigated
Onion All ' 36,697 41,538
Potato
MV Potato Modern Non-traded 29,247 16,043
(Fresh)
' Traditional . 32,342 19,289
- Export 9,206 1
All Non-traded 26,402 16,698
MV Potato - [mport 45,947 '
(Chilled)
- Non-traded 34,960 .
Local Potato ' Import 18,699 -2,412
(Fresh)
Non-traded 3,229 vy
Vegetables
Brinjal Traditional Export 274,623 23,721
) Non-traded 39,417 -
Modern . 48,246 47,398
Radish Modern/ Export 241,102 11,620
Traditional
.- Non-traded 21,608 1)
Cucumber - Export 191,219 25,946
Non-traded 37,858 V)



Net Private

Irrigation Net Economic
Crop Technique Returns b Returns
' (Taka/Hectare) (Taka/Hectare)
Barbati (Long~ Traditional/ 167,244 29,731
yvard Bean) Non-irrigated
Non-Lraded 416,245 "
Arum 'y 51,305 33,139
Tomato Modern/ 88,7175 63,462
Traditional
Cabbage - 50,657 33,770

? Pprivate and economic profitability estimates are based on
"normalised" domestic and world prices for 1990-91 as discussed

in the text.

b Figures in parentheses corresponds to the projected world price

for 1995 deflated to the 1930-91 base.
this figure corresponds to the allernative lower world price of

lentils;

see text for discussion.
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which remains the main source of growth in rice production. As
di§cussed in the earlier chapters, the important likely shifts are
from local transplant Aman to HYV Aman, and from local broadcast

i The economic profitability of such a

Aman and Aus to HYV Boro.
shift (in terms of the resulting gain in net economic returns per
hectare) decreases with the economic price used for the valuation
of rice output. The gains from the shift are quite large in the
import and non-traded situations, as also in terms of private
returns at the exigting level of domestic rice price. These
results can also be taken to imply that the irrigation investments
that induce the shift to HYVs are economically profitable.
However, if we move to the export parity price, the economic gains
from the adoption_of the HYVs are greatly reduced (and are almost
eliminated in the case of irrigated HYV Aman). It may also be
noted that the economic profitability of production of local Aus
for export is negative, indicating that in the event the land could
better be left fallow or shifted to non-agricultural use (if a

shift to more remunerative crops is not possible).

Among the HYV rice crops, Boro HYV has the highest yield, but
the rainfed HYV Aman is the most profitable, evidently because
there are no irrigation costs. However, the expansion of HYV Aman
in future may increasingly decpend on provision of supplementary

irrigation during the welt season. There is scope for economising

lIIIn addition, there may be a shift from the local variety to
HYV within both Aus and Boro seasons, although further scope for
this in the Boro season may be limited.
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on the cost of such sﬁpplementary irrigation by utilising the same
insFalled irrigation facilities as are available for winter
irrigation. This scope for economy is not, however, reflected in
the present estimate of profitability for irrigated HYV Aman since

the irrigation costs for this crop are found to be rather high.llz

There is evidently a wide range of variations between the
estimates of economic profitabilitly of rice production for export
and import substitution. In the non-iraded situation lying in-
between, the comparative advantage of rice in relation to other
crops would largely depend on the evolving trends in the supply-
demand balance and price determination in the domestic rice market.
Moving to a rice-export re¢ime would imply a very substantial
decline in the profitabili’.y of agricullural production (and in ‘the
returns from irrigat’on investments) as a whole, ¢given the
dominance of rice in crop agriculture. Judging from the
profitability estimates of many non-rice crops, it would appear
that the country has more profitable options compared to rice
export. This in turn, raises the question of sustaining the
profitability of other crops as well, to which we shall come back
later. Another important consideration here is the. likely effect
on producer incentives in the event of moving to a rice-export

regime. It remains doubtful whether Lhe implied decline in private

Mer . Mahmud (1993a).



profitability would allow rice production to grow rapidly enough so

as to actually generate an exportable surplus.IIJ

The above observations, however, do not rule out .the
possibility that the export of certain special varieties of rice
(such as high quality aromatic rice) can be highly profitable in
terms of, both private and economic returns. While such a prospect
does seem to exist, the quanlilies of such exports are unlikely to
be large enough to significantly influence the domestic markets for
the general rice varieties that we consider in this exercise. Ricc
export and import are also sometimes proposed as a short-run price
stabilisation measure in the face of fluctuations in domestic
production. The question of comparative advantage in rice export,
. however, 1is related to longer-term supply-demand strategy and
should be distinguished from short-run considerations for

stabilisation.”‘

At the projected lower price of rice in 1995, the farm-level

import parity price is very close to the economic price in the

]wTo allow rice exports to take place, the actual farmgate
price of rice would have to decline by about 29 to 25 percent
compared to the price we have used in the present estimates of
private profitability. At this lower price, the net private
returns from, say, HYV Boro would be less than Taka 3,000 per
hectare compared to more than Taka 8,000 in the present estimates.

l“Nevertheless, the results presented here suggest that  a
swing between export and import may result in an unacceptable
degree of price variations in the domestic rice market, so that a
more active policy in terms of [ood stock management may be called
for.

138


http:surplus.11

present , non-traded situation, so that the corresponding
profitability estimates are almost similar and are not .reported
separately. If so, the profitability estimates for rice in the
non-traded situation presented in Table 5.1 can also be taken as
the upper bound of economic profitabilipy in the light of the
projeéted world price of rice. At that level of world price,
however, rice export wouid not make sense, since the economic
returns from most rice crops, including the HYVs, would become

negative.]15

5.2.2 Profitability of non-rice crops

Wheat:

Wheat shows very weak proflitability - both private ‘and
economic. Although the wheat grown in the country is now almost
entirely of the modern variety, tLhe yields are low even under
irrigated conditions (Table A.5.2 in Statistical Annex). As a
result, the profitability of wheat seems to be in fact lower under
modern irrigation than when grown as a non-irrigated crop. There

is evidence from official crop statistics and other farm survey

r .
lhIn interpreting these results, it must be however realised
that in the event of a decline in the economic value of rice, Lhe
opportunity costs of labour and other agricultural factors of

production are also likely to declire. As such, the economic
profitability estimates based on Lhe prevailing factor costs would
not exactly remain valid. This would be true in the case of

private costs and returns as well.
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data regarding a decline in wheat. yields in recent years.”b

A%though the reasons for this are not clear, there is a general
agreement among agricultural scientists that there may not be much
further scope for profitable expansion of wheat production because
of agro-climatic constraints (barring unanticipated break-throughs
in the development of heat-resistant and better adapted wheat
varieties). With world prices expected to decline in coming years,
there does not seem to be any comparalive advantage for Bangladesh

to expand the area under wheat.“7

Jute:

Jute, which is the main cash crop, appears to have higher
economic profitability compared to 1local rice which is its
competing crop. But at the lower projected price, only superior
Tossa variety can clearly maintain this competitive edge. Because
of the relatively low farmgate prices the private profitability of
jute is much lower and can be even negative. It must be, however,
remembered that Bangladesh, being the world's largest exporter of
jute, faces a downward sloping foreign demand curve for its export
of jute and jute products, especially raw jute. As such, the
marginal revenue earned from the export of raw jute would fall
short of the ffo.b. export price which is used here as the basis
for the estimation of economic profitability. The profitability

estimates for jute presented here can therefore be taken to

leee Fig. 2.2 (A) in Chapter ITI and Islam (1991).
Hsee also World Bank (1991}, Volume I, p. 24.
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indicate only the average profitability at the present level of raw
Jute export (or at a different level of export resulting from an

autonomous shift in demand in the world Jjute marlcet).“8

Sugarcane:

About 25 to 30 percent of the sugarcane produced is processed
into white sugar by the state-owned refineries and the rest 1is
mostly wused fer making gur (raw sugar) by Ltraditional methods.
About half of the country’s need for white sugar is currently met
from imports while there is no foreign trade in either gur or
sugarcane. Because of the excessive milling costs incurred by the
highly inefficient refineries, the economic (import parity) price
of sugarcane at the farmgate level is likelv to be very low or even
negative.”9 There is evidently no comparative advantage "in
producing sugarcane for sugar-milling, given Lhe existing level of
milling efficiency and the current world price of sugar. Instead,
the economic profitability estimates presented here correspond to
the use of sugarcane for producing gur as a substitute for imported

sugar. But even for gur-making, sugarcanc production appears to

lwWhile the world demand for julc export from Bangladesh is
quite inelastic in the short-run, the long-run elasticity is likely
to be high because of the competition between jute products and its
synthetic substitutes and also tccause of higher longer-run supply
elasticities of other jute exporting countries.

lehis will be apparent from the large processing margins for
sugar, although we have not attempted to convert these into
economic costs; see Table A.5.1 in Statistical Annex. Even these
large margins, obtained indirectly by ©price comparisons,
underestimate the actual financial costs of processing, since these
do not reflect the large financial losscs incurred by Lhe state-
owned sugar mills,
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generate negative economic returns- under the predominant non-
irrigatéd mode of cultivalion; and the refurns are very low even
with higher yields obtained undcrvmgdern irrigation. Although:the
world price of sugar is expected to.increase, the economic returns
would still appear to be low for a year-round crop like sugarcane.
On - the other hand, sugarcane shows vg;& strong prixate
profitability, made possible by the very high protection provided

to the domestic sugar industry.

Oilseeds:

Mustard seed, which makes up the largest share of oilseed
production in Bangladesh, shows negative economic returns; but
private profitability is positive (although modest) because of
heavy protection provided Lo both oilseeds and edible oils.
Bangladesh imports both rapeseed and rapeseed oil (which are very
close substitutes of muslard sced and oil), so that the local oil
mills can use either imported or domestically produced oilseeds.
The economic returns are lower (that is, the economic loss is
larger) when we consider import-substitution of edible oil rather
than that of oilseeds, which 1is presumably because of the

inefficiency of the local oil-milling industry.mq,The economic

120An implication of this is that the country ,would be better
off by directly importing edible oil rather than processing the

imported oilseeds. We have considered here the costs of oil
processing by large-scale rotary mills rather than by traditional
methods. The former is the dominant method used for supplying

edible o0il to the urban centres.
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returns from. the production of other oilsceds are also found

negative.
k]

Pulses:

Unlike oilseeds, pulses appear Lo be strongly competitive as
a non-irrigated Rabi crop both in terms of private and economic
profitability. Although domestic prices are still generally lower
than the import parity price, Lhe counlry is on the verge of
switching from self-sufficiency Lo an import regime, with
substantial imports taking place in dclicil years and lean seasons
(see Table 3.13 in Chapter III}). The economic profitability of
pulses is also estimated corresponding to a lower border price for
lentils, which may be more relevant with less trade restrictions
(such as regarding the source of supply). These lower
profitability estimates, shown within parentheses in Table 4.7, are

also reasonably high for a non-irrigalted crop.

Spices:
Among spices, chilli has very low economic profitability

except when grown under modern irrigation which is not commonly

found. But because of high domestic prices, it remains strongly
competitive with other Rabi crops. On Lhe other hand, onion not
only shows very high private relurns, hul also a strong comparative

advantage for import substitution. It may be noted that the border
prices we have used for chilli and onion refer to imports from

India through land routes (see Appendix II). Since India is one of
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the leading exporters of dricd onion among developing countries,
%t may be worth exploring whether such prospects exist for

Bangladesh as Well.“l

Potato:

Potato is appropriately treated as a non-traded product for
economic valuation, although we have also estimated potential
profitabilily under alternative import. and export regimes. Of th~
total area under potato, about two-third is now under the modern
varieties, with yields thal can be twice as much as those of the
local varieties. The production of modern-variety potato for
domestic consumption appears to be highly profitable, both in terms
of both private and economic returns, and there seems to be some
export potential as well. The high profitability of chilled potato
at the import parity price indicales Lhat import is not desirable
even during lean seasons, Laking intLo account the economic costs of
storage and chilling. In the non-traded situation, on the other
hand, the economic profitability of chilled potato is even higher
than that of fresh potato. It reflects the fact that consumers'
preference for leén—season polato, as depicted by the seasonal
price-spread, outweighs Lhe economic costs of storage and

a2

chilling.l In other words, it would be desirable to encourage the

storage and <hilling of potalo, which would also have the effect of

lislam (1990), Table 46.

lzzThe high seasonal price-spread for potato was discussed in
Chapter II.
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expanding the size of the domestic market. Local potato, in
contra§t, has a very poor standing except in the unlikely situation
of competing with imports - that too in the post-harvest season

(that is, in the fresh from).

Vegetables:

Vegetables perhaps show the most promising profitability
estimates. At the current level of domestic prices considered,
vegetables appear to be highly competitive in terms of both private
and economic returns. The economic profitability of vegetable
production for export would in fact seem to be fabulously high by
the standard of most other crops. However, these exports currently

account for less than one percenil. of domestic production of

vegetables123 and mainly cater to the demands of Bangladeshi
communities living in the U.K. and the Arab Middle-East. The
marketing spreads between farmgale and f.0.Db. prices are
excessively large, partly due to inefficiencies 1in export

marketing, but mainly reflecting the extra profits earned by

exporters in a segmented export markel.

Cotton:

The profitability estimate for colton, which is grown in the
Aman season, suggests that it has u comparative advantage for
import substitution. Even with a projected decline in the world

price, its economic profitability would remain as high as that of

123Table 3.9 in Chapter III.
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rainfed HYV Aman. The low domestic procurement price offered by
the government-owned spinning mills in a monopsonistic market has
a depressing effect on the profitability of cotton production,
which is still higher compared to any Aman rice crop. However,
cotton is a very minor crop, meeting only about 10 ﬁercent of the

country’'s total demand for cotton.

Tobacco:

Tobacco is only modestly profitable as a dry-season irrigated
crop in terms of private returns, but shows very high profitability
when exported. fhe discrepancy between private and economic
returns is due to very high profits earned by exporters having
limited acéess to foreign marl(ets.124 Most of the tobacco produced
goes to the domestic markelt, bul since tobacco consumption 1is
socially discouraged, il raises a problem of economic valuation of
such conéumption. The government policy, presently pursued, is to
provide no support to tobacco production at the grower's level as

well as to discourage the consumption of tobacco products through

high taxes.

124'I‘obt-:tcco leaf is exported mainly to U.S.A., U.K., Holland apd
Sri Lanka and exports accounlt for less than 10 percent of domestic

production.
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5.2.3 Expected profitability with tecchnologicul innovations

The profitability estimates discussed above are intended to
reflect actual rather than potential farm practice. The relative
profitabiliity of crops can however change with technological
improvements. As discussed in Chapter III, research and extension
activities in the past were mainly concentrated on HYV rice to the
neglecl of most other crops. Nevertheless, new technologies of
some non-cereal crops have already been developed and recommended
for commercial cultivation (Ministry of Agriculture, 1989}. In
order to assess the likely impact of technological improvements on
comparative advantage, we have derived profitability estimates for
a number of "synthetic" crop activities incorporating the improved

production techniques.

The synthetic crop activities are const.ructed on the basis of
the data on fertilizer recommendations and expected vyields in
respect of particular improved crop varicties as reported in the
publications of the Bangladesh Agricultural Research Council (BARC,
1989). These data on fertilizer input and vield rates are combined
with other production input data of a corresponding crop activity

12§

used in our earlier profitability exercise. The labour input

requirementls are however estimated by applyving an elasticity of 0.3

125The corresponding crop aclivilies are so chosen as to best
represent an improved-technology scenario, e.g. modern-variety
potato under modern irrigation.
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with respect to the envisaged increase in yield rates. Also, since
%rrigation in varying intensities, is recommended for all of the
crop varieties (except rainfed Jute), we have estimated the
irrigation costs as appropriate proportions of those for HYV Boro
rice. The salient features of the crop activities, so constructed,

can be seen from Table A.5.3 in Statistical Annex.

We should mention here an important aspect of the construction
of these synthetic <crop activities. The BARC fertilizer
recommendations for each crop are based on three alternative
scenarios of low, medium and high input-base and each scenario has
a range of fertilizer dose and the associated yield estimates
(reflecting varying agronomic conditions). We have used the
estimates relating to the medium input-base scenario for all ‘crops,
taking the mid-points of the range of both yield and fertilizer
dose. This we have done in order to make realistic assessment of
profitability of the crop varieties (and their competitiveness with
HYV Boro) in the event of their widespread adoption by farmers. It
is worth noting that for HYV Boro, the estimates of yield and
fertilizer use in the present synthetic crop model are slightly
higher (by 8 percent and 4 percent respectively) than those used in
the earlier profitability estimates which are meant to reflect
existing farm practice. Since llYV Doro represents Lhe most well-
established modern seed-fertilizer technology in Bangladesh, it

would be unduly optimistic to assume that the HYVs of other crops
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would generally achieve yields any higher than what are envisaged

in the medium input-base scenario.
b

The estimates of expected private and economic profitability
of crops under technological innovations are presented in Table
4.8. As in the earlier table, the economic profitability estimates
for some crops at the projected 1995 world prices are shown within
parentheses. As expected, therc is only a small increase in the
profitability of HYV Boro compared to Lhe earlier estimates. But
for most other crops, there are very substantial improvements in
both economic and private profitabilily, reflecting the higher
productivity of the crop varieties as well as the effect of better

farm practice (as implicit in the BARC recommendations).

Wheat and sugarcane do not however appear promising even in
spite of the improved profitability. Under certain cropping
patterns, wheat may still barely compete with HYV Boro if{ we take
into account the higher irrigation coverage made possible by
growing wheat instead of rice. But it is the case of mustard seed
which is the most remarkable in that the economic profitability

remains negative, even though a substantial increase in vield (by

-
about 40 percent) is envisaged.'“6 This has something to do with

the low world price of oilseeds and the nature of Lhe improved

production technology that is currently available.

lan. Table A.5.2 and Table A.5.3 in Statistical Annex.
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Table 5.3 Expected private and economic profitability of crops with
technological innovations, 1990-91%

Crop Price Parity Dasis Net Economic Retyrns Net Private Returns
{Taka/llectare) (Taka/Hectare)

Paddy:

Boro HYV Export 6,094 9,176
Import 18,068 (12,609) '
Non=-traded 12,263 - s

Wheat Import 6,930 ( 6,470) 6,227

Jute (White) Export 12,186 ( 7,459) 1,621

Cotton Import. 24,247 (19,5339) 15,741

Sugarcane Import 8,925 (15,796) 59,240

{for Gur-making)

Mustard Import -3,473 4,323
(Cil) .
Import =401 "
(Oilseed)

Masur (Lentil) Import 16,418 10,205
(iHigh Price)
Import 11,589 '
(Low Price)

Potato (Fresh) Export 19,541 33,128
Non-teadad 52,1315 ‘e

Brinjal Non-traded 120,393 83,759

Radiah Non=-traded 105,060 74,013

Tomato Non-traded 125,845 91,696

a Crop yield and production costs underlying the profitability

estimates are based on the assumption that modern-variety
seeds are used with "medium" doses of fertilizers; see Table
A.5.3 in Statistical Annex and discussion in the text.

Figures in parentheses corresponds to the projected world
price for 1995 deflated to the 1990-91 base.
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On the other hand, the expected private and economic returns
from thf improved variety of lentils are as high as those of HYV
Boro; this would clearly make it a preferable crop because o% its
much lower irrigation-intensity. Both cotton and jute (even of the
inferior white variety) show the potential to become even more
competitive in the respective Aus and Aman seasons. Modern-variety
potato, which has a competitive edge even with the existing farm
practice, can potenlially albtain much higher profitability and a
comparative advantage for export. However, the most spectacular
gains in profitability would come from Lhe adoption of certain

high-yielding varieties of vegelables as featured in this exercise.

5.3 The Policy Perspective

The profitability analysis g¢ives rise to a number of
conclusions, regarding incentives for crop diversification, which
appear robust in spite of many conceptual and data problems
underlying such an analysis. A striking feature of the
profitability estimates is that a number of crops such as potato,
vegetables, onion and cotton show economic and private returns that
are as high or higher than those of MYV rice. While this suggests
that there exists considerable potential lor crop diversification,
it needs Lo be investigated as to why Lhesc crops have performed so
poorly, compared to HYV rice, in terms of land allocation and

output growth. The answer may lie in a combination of economic and
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physical factors, some of which we have already alluded to in the

_garlier chapters.

There are very high price risks associated with the marketing
of such crops as potato, vegetables and spices (Table 3.7, Chapter
I11I). On the other hand, the existing on-farm water management
systems do not allow rice and non-rice crops to be planted in the
same service units. As discussed earlier, this discourages the use
of modern irrigation for growing high-value, but risky, non-rice
crops, since it may often require farmers to allocate their entire
land (or most of i@) to such crops. This perhaps largely explains
why land under modern irrigation is almost exclusively devoted to
rice cultivation while high-value non-rice crops are widely grown
under traditional irrigation {which, being divisible,'allon such
crops to be grown on small parcels of land). This poses a serious
problem for <c¢rop diversification, since the prospects for
increasing the area under traditional irrigation is believed to be
limited.127 The problem needs Lo be solved in several ways, namely,
by {(a) reducing the price risks through improved marketing, (b)
malting the non-rice crops more profitable through technological
improvements so as to compensate for high price risks, and (c)
introducing water managemen£ systems that would allow rice and non-

. . . . . 128
rice crops to be grown wilhin the same service units.

lz7!~1a\.ster Plan Organisation (1991).

128'I‘his may require speccial preparation of plots, as 1is
practiced in some South-East Asian countries.
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"As discussed in Chapter III, the prospects for agricultural
growth_}hrough crop diversification depend largely on how far non-
cereal crops can gompete with HYV Boro rice under dry-season
irrigated conditions. The estimates of polential profitability
with technological improvements suggest that there is more
unexploited technological potential in respect of dry-season non-
rice crops compared to Boro rice, even with the existing available
technologies. However, t.he Lechnical and socio-economic
constraints to technology adoption in the case of non-rice crops
are still little understood. The cultivation of high-value crops
like vegetables with improved technologies is highly resource-
intensive. The improvement of marketing facilities that could
reduce price risks as well as provision of credit to meet farmers
cash needs are likely to be important determining factors in the

diffusion of these Lechnologies.

The profitability estimates bring out the critical role of
marketing, storage and proceésing funclions in determining both
economic and private returns of crop production. While there is
eyidence of a relatively efficient rice marketing system to have
evolved over time, most non-cereal crops have a disadvantage in
this respect compared to rice. Marketing costs are generally high
because of inadequate infrastructural facilities as also because of
high price risks and private traders’' lack of access to
institutional credit. These high costs of marketing, in turn,.have

a depressing effect on both the size of the market (by raising the
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consumer price) and on producer incentives (by lowering the
_’farmgate price). The relatively high marketing costs in financial
terms compared to.those in economic terms can also be an important
source of the divergence between private and economic profitability

of crops.

It is important to examine how far the structure of incentives
created bv trade policies are in conformity with the country's
comparative advantage. [t has been alrecady observed that, as
regards rice, the trade policy has increasingly become neutral as
the country approaches self-sufficiency in rice. Wheat appears to
be slightly protected, although there can be little justification
for such protection on the basis of comparative zldva.nt'.age.[‘“'9
However, the major anomaly in Lhe incentive structure seemg to be
in respect of sugarcane ardl oilsceds (and also chilli) which show
no comparative advantage, bul enjoy high rates of protection. The
estimates of expected profitability with technological innovations
suggest that for these crops, there is even no ground for applying
the "infant industry" argument, if such an argument is at all
relevant for crop production. The low economic profitability of
sugarcane and oilseeds, as well as the prevailing high rates of
protection for these crops, has arisen largely from the sharp
decline in the international prices of sugar and oilsceds. As

discussed earlier, this decline in world prices has not been

IzgWith the grain imports being recently liberalised, there is
an on-going policy debale as to whether duty-free wheat import by
private traders should be allowed.
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adequately reflected in the domestic price movements, pa-tlcularly
in the case of sugarcane, thus resulting in the present level of
3.

distortions in the incentive structure.”n

On the other hand, the trend decline in the world price of
Pulses was much smaller compared to other agricultural commodities
(see Table 4.4 discussed earlier). This, along with the fact thaf
the country has become an importer of pulses, largely explains why
this crop now appear to have a relatively high economic value.
However, at the prevailing domestic prices, there is hardly any
protection provided to pulses.”l The price of potato has also
declined relatively modestly in the world market, so that there is
some potential for potato export to Le cconomically profitable. As
regards vegetables, although domestic prices are found far too low'
compared to export prices, this cannot be blamed on the trade
policies being pursued. This is rather a reflection of limited
access to the world market and a lack of infrastructural facilities
for export. Nevertheless, +the estimates of high econonmic
profitability of vegetable export point to the need for government

support to promote such export. There is some negative protection

in the case of jute and cotton, although these crops are found

130Admittedly, the world price of sugar is highly volatile, and
the subsidised oilseed export by West Furope has been a subject of
intense controversy in recent debates on international trade
reforms. These do not however seem to be sufficient grounds for
revising our assessment of comparative advantage in respect of
these crops.

luImport of pulses mostly take place in deficil years and lean
seasons.
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economically competitive. 7Tn both the cases, the prices are kept
mlow to the adyantage of public-sector industries (although in the
case of raw jute, there is also a case for export taxation because
of the inelastic world demand). Onion perhaps provides the only
example, amoug the crops under study, of a positive (and moderately
high) rate of protection being associated with high economic

profitability.

Another way of looking at the profitability estimates for non-
rice crops is that the country does not seem to have comparative

advantage in those items which currently compete with major

132

imports, namely, wheat, sugar, oilseeds and edible ocils. On the

other hand, the crops that show high economic profitability, such
as potato and vegetables, are currently produced either ehtirely
for the domestic market, or have only limited access to the world
marke*.. While import-substitution, by its very nature, does not
encounter a market problem, the profitability of non-traded crops
would depend on the growth of domestic -demand in relation to output
growth. (Another related aspect is that, while import
liberalisation in respect of, say, sugar and edible oils would
create pressures on the balance of payments, shifting to non-traded
crops would not have a compensating favourable impact.) The
domestic markets for non-cereal crops, specially the high-value

ones, are limited in size because of the generally low living

nzCoLton and onion secem to be exceptions, but cotton is a very
minor crop and onion in not an important import item.
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standards.in the economy. This underscores the need for exploring
the possibility of export of crops for which there is a potential

143 It should be noted however that, in the

comparative advantage.
pPast, the production of vegetables, potato, spices and fruits did
not grow rapidly enough even to satisfy the growth in domestic
demand, not to speak of creating an exportable surplus. Efforts at
export promotion need to be therefore part of an integrated
strategy of technological improvemenls and development of marketing

and processing facilities that could elicit better supply

responses.

lmThe list of such crops may include many horticultural
products and spices which have not been included in the present
profitability exercises.
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APPENDIX A
Algebraic Formulation of Fquilibrium Exchange Rate

We assume that -ny and N, are the price elasticities of import
and export respectively, while Qd and QS represent the demand for
and the supply of foreign exchange respectively. Thus, in a free-
trade situation, N, + NyQ; measures the reduction in excess demand
for foreign exchange (thal is, the current account deficit) due to
a one unit increase in the exchange rate. Assume now that the
“ariff equivalent of protection (i.e. the implicit tariff on
import) is tu and the implicit export tax is tx' Eliminating both
measures would lead to an increase, AQ“ in excess demand for

foreign exchange, where

—1—_% QMg ‘ (1)

X

- tm
AQ, = Tvt, QN

It can be then shown thalt the equilibrium exchange rate, which

obtains when tz = l:ﬂ = 0, would be given by
A
e* = ....__Ql__ + 1| e° (2)
T]gQa + ﬂde
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where e0 is the prevailing official exchange rate. This would be
so sinc$ the proportionate change in the exchange rate needed to
eliminate an excess demand of AQ] due to the elimination of

implicit trade taxes is given by AQyW’hQS + myQ,).

The above formulation assumes that the entire existing current

account deficit is sustainable in the free-trade situation. In the

actual empirical computalions, we furlher assume bolh the

elasticities to be unity in absolute terms (nS = ny = 1), and the
. ¢ . . . .

estimates of AQ1 and e are obtained accordingly. The existing

values o¢f Qd and Qs are estimated by the actual volume of imports
and exports respectively. Export earnings are estimated so as to
include net remittances from abroad (mainly consisting of

remittances from Bangladeshi migranls working abroad).
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STATISTICAL ANNEX

Table A.2.1 Growth of production and value-added in crop
agriculture - compariscen with official estimatles
Gross Value of Crop Crop Sector Value-
Production at 1544-85 Added at 1984-85
Year Prices (Authors' Estimate)? Prices‘(Offi%ial
Estimate)
Million Annual Million Annual
Talka Growth (%) Taka Growth
(%)
1972/173 101702 - 87093
1973/174 112920 11.03 96169 10.42
1974/75 107754 -4.58 90353 -6.05
1975/176 117857 9.38 102071 12,97
1976/77 112595 -4.46 957178 -6.17
1977/78 122774 9.0 104167 8.76
1378/79 123095 0.26 10507y ‘* 0.88
1979/80 122338 -0.61 106193 0.11
1980/81 129883 6.17 114321 8.68
1981/82 128081 -1.39 122674 7.31
1982/83 133404 4.16 127784 4.17
1983/84 135307 1.3 133921 4.80
1984/85 136925 1.20 135031 0.83
1985/86 140616 2.70 139599 3.38
1986/87 140564 -0.04 139596 0.00
1987/88 139189 -0.98 137119 -1.77
1988/89 137766 -1.02 134509 -1.90
1989/90 154150 11.89 150828 12.13

! Based on official data with certain adjustments as described in
the text; see also Table 2.1 and Table A.2.2.

b New national income series of Bangladesh Bureau of Statistics
(BBS) as reported in World Bank (1992).

A=
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Table A.2.2 - Index of Production in Crop Agriculture (1984-85 = 100)

Crop FY 73 FY 764 FY 75 FY 76 FY 77 FY 78 FY 79 FY 80 FY 81 FY 82 FY 83 FY B4 FY 85 FY 865 FY 87 FY 88 FY 89 FY 90
Foodgrains 65 144 73 83 77 85 85 85 9% 91 96 98 100 101 103 103 103 118
Paddy 69 81 77 87 81 89 88 87 95 93 97 99 100 103 105 105 105 122
Uheat 6 8 8 15 18 24 34 56 7s 66 75 83 100 4! 75 2 70 61
Non-foodgrains - 99 97 95 95 97 103 104 100 98 100 102 101 100 107 101 98 9 97
Jute 127 1z 68 77 9% 105 126 117 97 9N 95 102 100 169 132 92 87 91
Oilseeds 88 82 92 93 9 103 103 92 91 93 93 96 100 96 88 90 86 88
Pulses 110 102 112 110 116 1200 114 109 106 103 104 96 100 9% 92 9% 90 92
Spices 109 100 105 105 97 102 103 102 86 98 99 99 100 99 100 103 105 113
Fruits 103 105 98 99 100 98 9% 96 99 100 104 98 100 99 106 100 94 99
Vegetables 81 81 85 87 82 87 89 89 92 96 100 102 100 101 102 106 108 114
Tubers 74 7 83 87 7s 88 88 88 90 96 100 102 100 9% 89 103 90 88
Sugarcane 79 9% 98 87 95 g9 101 9% 96 106 107 104 100 97 100 105 98 108
Tea 64 72 85 78 89 98 101 97 105 102 108 11 100 114 9 107 115 103
Hinor Cereals 227 227 220 208 190 203 177 169 165 163 138 117 100 92 7s 69 66 64
AlL Crops 74 82 79 86 82 90 90 89 95 9% 97 99 100 103 103 102 101 113
Notes: FY: Fiscal year. The production indices are based on time-series of gross value of

production at 1984/85 farmgate prices; See Table 2.1 and discussion in the text.



Table A.2.3 - Area under crops ((ive year averages)

(thousand hectare)

1973/74- 1976/77- 1979/80- 1982/83- 1985/86-

Crop 1977/178 1980/81 1983/84  1986/87 1989/90
Foodgrains : 10132 10424 10933 11042 10981
Rice 9982 10096 10412 10473 10406
Wheat 150 328 521 569 575
Non-foodgrains : 3473 3580 3365 3263 3091
Jute 672 722 647 754 686
Oilseeds 641 661 626 594 568
Pulses 871 941 874 774 171
Spices 151 152 150 146 143
Fruits 138 113 151 157 163
Vegetables 115 121 132 142 154
(Winter) 72 77 83 88 95
(Summer) 13 4 49 53 60
Potato 87 93 105 109 113
Swecl Potato 68 71 68 60 53
Sugarcane 147 119 157 164 7217
Tea 43 43 44 45 46
Minor cereals 390 340 266 173 126
Others 147 144 145 145 141
Gross Cropped Area 13605 1400 14298 14305 14072
Net Cropped Area 9124 9128 9132 9162 9204
Notes:

1. Consistent time-series of areca under pulses, oilseeds and minor
cereals have been derived by adjusting the official data as
discussed in the text.

2. Major revisions have bLcen made in the official estimates of net
cropped area and fallow land since 1987/88. For consistency
with earlier periods, the estimate of net cropped area for the
last 5-year period shown in this table and used elsewhere in
this study is the average ol 1985/86 and 1986/87.



Table A.2.4 - Areca under rice crops (live-ycar averages)

{thousand hectare)

1973/74- 1976/77~ 1979/80~ 1982/83- 1985/86-

Crop 1977/178 1980/81 1983/84 1986/87 1989/90
Aus 3218 3153 j118 2997 2691
Local Aus 2912 2738 2651 2504 2231
MV Aus 306 415 467 493 450
Aman 5702 5888 6013 5957 5694
B Aman 1746 1655 1568 1395 1161
Local T Aman 3395 3536 34166 3439 3184
MV Aman 561 688 985 1128 1348
Boro 1062 10641 1289 1519 2016
Local Boro 447 402 386 333 309
MV Boro 615 6641 903 1186 1707
All Rice 9982 101041 10420 10473 10406

Source: Based on official data as recported in various
publications of the Bangladesh Burcau of Statistics.

A=



Table A.2.5 - Area and production of main non-rice crops (five-
year averages)

Area (Thousand Hectare) Production (Thousand Metric Ton)

1973/74- 1979/80- 1985/86- 1973/74- 1979/80- 1985/86-
Crop 1977/78 1983/84 1989/90 1977/78 1983/84 1989/90
Wheat 150 521 575 211 1038 1019
Jute 672 647 686 855 930 1059
Sugarcane 147 157 171 6489 6941 6975
Potato 87 105 113 833 1065 1121
Sweet potato 68 68 53 737 723 55§
Tea 13 11 16 32 10 11
Tobacco 53 51 48 48 47 41
Oilseeds
Rape & Mustard 375 374 Ja1 223 239 - 227
Sesame 132 107 85 73 59 49
LLinseed 74 79 74 38 40 44
Groundnut 34 35 35 44 37 40
Pulses
Gram 122 120 103 89 85 74
Mung 53 fil 59 34 33 32
Masur 231 257 214 153 159 + 156
Mashkalai 115 96 69 88 68 48
Khesari 275 283 232 207 195 168
Fruits
Banana 37 41 40 584 6635 676
Mangc 42 45 48 276 190 162
Watermelon 7 9 10 104 111 118
Pincapple 14 14 H 149 149 140
Vegetables
Tomato 8 9 11 ST 68 80
Radish 11 14 18 87 111 150
Brinjal 26 28 27 182 182 167
Spices
Chilli 77 76 68 18 49 46
Onion 32 33 34 146 129 139

Note: For pulses, oilseeds and minor cercals, consistent time-
series of asrca and production are derived by adjusting the
official data as described in the text.

A=DH



Table A.2.6 .- Irrigated area under diflerent crops (five-year
averages)

(thousand hectare)

Crop 1973/74- 1976/77- 1979/80- 1982/83- 1985/86-
1977/78 1980/81 1983/84 1986/87 1989/90
Aus 75.5 93.2 119.0 147.9 146.7
Aman 96.6 107.1 161.3 177.9 193.3
Boro 993.7 970.8 1077.3 1249.0 1642.7
Wheat 49.8 . 135.2 193.0 244 .4 253.0
Pulses 1.5 1.8 2.1 2.8 2.9
Oilseeds 2.4 3.8 4.8 9.2 12.9
Potato 52.9 64.3 71.9 70.6 §9.6
Vegetables 37.2 42.5 45.0 50.9 55.5
Sugarcane 8.2 9.5 8.7 8.1 10.8
Other Crops 46.6 47.5 57.1 66.2 75.8
Total : 1364.4 1475.5 1740.3 2027.4 2463.1
Irrigation
of which:
Modern
Irrigation®  646.8 741.0 1031.3 1452.8 1941.9
* Includes irrigation by decp and shallow tubewells and power
pumps.
Source:
Based on official data as reported in various
publications of the Bangladesh Bureau of Statislics.

A-0



Harvest price

indices and the general wholesale

Notes:

Harvest price indices arc constructed by using Laspeyres’

formula with 1985-86 as Lhe base ycar. All important crops

are included in the construction of the price indices for the
respective crop groups and for all crops.

Snurces:

Own estimates based on

Lhe

crops as reported by the Bamgladesh Berau of Statistics. The

general wholesale price

1985-86 base.

index is

i
-3

/4

price index (base: 1985-86)
[ o W
General
Year Paddy? Pulses Oilgeeds Spices Vadatables All Crops . ¥holaeaale
1972-713 24,2 12.6 20.7 14.8 10.4 22,1 19.6
1873-74 36.4 27.5 40.1 21.5 24.7 34.2 27.4
197475 76.2 35.2 72.9 65,3 32.0 66.2 43.7
1975-176 44.1 28.1 43.9 34.7 27.2 41.9 39.3
1976-77 44.3 25.1 48.4 35.8 27.5 42.17 39.6
1977-178 49.5 33.2 54.0 "46.5 34.0 49.6 44.6
1978-79 59.0 35.9 48.1 12,4 48.9 56.5 48.8
1079-80 64.1 43.0 57.1 44,4 G3.7 60.8 54.9
1980-81 64.7 62.4 70.4 78.7 52.6 64.4 59.1
1981-82 73.17 §2.1 60.9 56.8§ 49.4 70.4 66.6
1982-83 80.7 59.8 61.6 55.2 47.3 75.1 70.4
1983-84 94.5 73.6 100.1 104.5 85.1 91.2 a1.7
1984-85 109.1 66.3 90.3 110.1 82.1 110.5 95.7
1985-86 100.0 100.0 100.0 100.0 100.0 100.0 100.0
1986-87 126.0 112.6 104.6 124.8 117.0 114.7 108.1
1987-88 130.0 103.7 102.3 146.8 87.3 123.4 114.7
1988-89 132.0 151.4 121.1 119.4 165.5 137.9 123.5
1989-90 123.7 145.9 1142 135.3 122.5 129.6 134.0
 Estimated from price indices ol Boro, Aus and Aman paddy.

official data on harvest prices of

that of BBS converted to the



Table A.3.2 - Harvest price indices of selected agricultural
commodities® (1985/86 =100)

Year Rheat Masur Mustard Onion Chilli sugnrecane Jute Potato
1972-73 18.9 11.6 21.0 8.1 1.9 16.3 26.7 2¢4.2
1873-74 45.17 25.0 39.8 32.1 55.3 24.4 24.7 51.3
1974-75 83.6 30.5 75.5 34.5 190.9 48.7 41.6 62.1
1975-76 34.0 26.8 46,1 36.1 54.4 42.6 40.0 54.0
1976-77 47.2 27.6 49.6 21.5 §2.2 42.9 53.7 36.6
1877-78 48.3 32.5 54.8 32.0 108.4 45.3 74.6 46.3
1978-79 48.7 38.1 46.8 34.6 61.7 51.4 62.9 60.0
1978-80 Gl.1 12,17 54.3 19.5 (9.1 57.1 47.5 50.8
19680-81 G5.9 63.0 68.6 K13 16145 G2.4 57.9 56.3
1981-82 §0.0 66.3 59.2 67.9 79.0 67.8 G1.0 15.0
1982-83 86.3 61.3 58.7 57.5 §3.1 67.8 91.6 40.4
1983-84 86.0 G5.4 93.3. 18.5 234,58 69.4 96.4 92.6
1984-85 91.4 60.2 84.2 87.4 205.5 79.0 205.8 78.5
1985-86 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
1986-87 116.5 121.9 106.8 85.2 185.6 104.0 54.5 128.7
1987-88 114.3 106.5 87.17 151.5 193.1 104.0 140.5 77.6
1968-89 125.4 140.5 115.8 144.2 159,1 118.4 110.1 189.6
1989-90 135.7 139.2 110.7 103.1 25G.1 164.6 138.6 126.2

Harvest prices are those prevailing in the primary markets
during the harvesting scasons of respective crops.

Sources:
Estimated from harvest prices reported in the various
issues of Yearbook of Agricultural Statistics of Bangladesh
and Statistical Yearbook of Bangladesh; the prices for 1989-
90 are from unpublished data of the Bangladesh Bureau of

Statistics.

BEST ~VAILABLE DOCUMENT
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Table A.3.3 Estimated populalion, per capita GDP and per capita
' LS U availability of some selected items

.Popula- Per Rice Yheat  Pulses  Rdible Potatoesb Sugar gupf Vegetables
fear tion Capita 0il '

(Killion] GOP® (i graa/day/capita..... e Cerrene o)
1972/13 1.3 3041 IS a4 (A7 19,21 3.54 .90 24.85
1973/14 16,1 3385 389,23 6117 20,13 3.90 {5.30 4,65 14,28 21,93
1914/ 119 3282 366.87 76,32 21,36 5.15 51,75 1.§2 13.97 5.3
1975776 191 34 {08.50 44,03 20.55 §.13 §3.83 5.50 12.66  24.89
1976771 81.6 315 W64 2302 0.m (49 {6.03 .93 11,73 22,86
1977/18  83.6 367 382.81 56,18 2103 §.33 51.18 .92 10,20 23,75
1978/719  85.5 3604 .96 50,39 20,01 5.59 50.23 {2 12,29 .87
1979/30  81.§ 3§75 381,56 32.716  18.60 5.93 {9.21 3.9 12,15 23,38
1980/81  89.5 3851 38495 6213 11,76 1.54 {1.96 5.20 10,57 2342
1981/82  91.3 3907 AL 60,93 16.92 §.28 19.32 §.06 9,71 23,96
1982/83 93,1 {010 /9.3 112 16,48 7.67 50.42 5.4 10,79 24,56
1983/84 95,0 1122 381,83 88.20  14.48 5.80 19.36 .59 11,06 24,89
1984/85 96,9 1200 LA .3 15U 1,01 {1.92 .60 (2,23 .92
1985/86  98.8 4296 316,32 80,22 1398 10.40 3.0 §.04 LLIT 23.56
1986/87  100.8 {188 .05 89210 19 LM 0.4 .13 8,718 23.29
1987/88  102.8 {426 187,18 89.93 .5 1412 .94 1,99 $.50  2.97
1988/89  104.9 1449 367,03 8049 1332 13.52 9.0 5,97 10.5¢ 23,96
1989/90  107.0 1§31 (19,37 53,716 15.86  13.82 3.18 §.60 8,32 u.n
2

prices.

b

Brown sugar made by traditional methods.

Based on the new national

income scries of BBS at 1984-85

Includes potato and sweet potato.

BEST AVAILABLE DOCUMENT



Table A.4.1

Estimatl.ed

border

prices

of some

commodities and world inflation index

(US doller per metric ton)

sclected

For discussion of the estimation of border prices, see

Appendix B.

BEST AVAILABLE DOCUMENT

10

Year Rico Wheat Lentil Potato Rupe Sugar Jute World inflation
seed (f.0.b. index
(evvvevennsiicon . import price.ccvienivisenenn.) export price) (1985=100)%
1973-74 482 211 134 408 700 276 59.3
1974-175 319 188 136 322 485 397 65.9
1975-76 240 139 96 261 276 280 66.8
1876-171 268 135 469 T 107 3217 201 304 73.4
1877-78 361 153 377 106 312 194 372 84.5
1978-79 325 190 561 100 231 240 131 95.7
1979-80 121 209 678 152 315 674 342 104.9
1980-81 465 231 758 210 341 426 293 105.3
1981-82 251 207 566 158 325 230 281 103.7
1982-83 276 188 357 158 a5l 216 275 101.4
1983-84 265 183 437 155 353 145 366 99.2
1984-85 230 168 657 116 209 120 729 i00.0
1985-86 206 145 508 141 264 163 358 117.9
1986-87 230 139 508 122 191 173 281 129.5
1987-86 309 172 402 159 259 251 354 138.9
1988-89 317 202 554 182 252 31 370 137.9
1989-90 288 169 659 168 229 209 392 146.1
1990-91 324 155 738 166 208 224 408 153.5
t Unit value index in US dollar terms of manufactures exported
from the industrially developed countries to the developing
countries, as estimated by the World Bank's International
Trade Division.
Note:

/1



Table A.4.2 Estimated border prices of same selectec

commodities al official exchange rate

(Taka per Metric Ton)

Rice ¥heat Lentil Potato Rape seed Sugar

Year (Import  (Export {Impart (Imert  (Import  (Export {Import (Import

parity)  parity) parity) parity)  parity)  parity) parity) parity)

1973-14 418§ 3107 1612 1391 X} 2864 891t
1974-175 3265 2053 1479 1627 206 2120 147
1975-18 4078 2815 2132 1880 426 3525 4604
1976-11 4580 3350 2035 1808 2064 640 4556 3529
1917-78 5926 1676 2261 6293 2030 595 4169 3376
1978-19 5443 4043 2830 9480 19483 338 4544 4132
1979-80 1084 5212 143 11238 2871 549 4768 11045
1980-81 8184 6019 KRR 12124 1974 1228 780 1509
1981-82 6538 4158 3990 12258 3814 825 5850 5285
1982-83 130§ 5148 4240 9467 4412 1838 1041 5821
1982-84 1421 5053 4182 119735 4617 1794 17585 4399
1984-85 0831 4281 1184 18247 3830 310 048 3989
1985-86 1216 {225 {178 10933 5180 1670 5308 5817
1986-87 8223 5142 4103 17096 1832 1348 4713 6437
1987-88 10956 1629 520 14222 152 2418 1013 8074
1984-89 1333 1920 Y 19555 1070 2923 6746 11333
1989-90 10943 1074 $¢30 21594 58417 2420 6206 11548
1430-91 13110 8122 §316 28429 1401 2201 6094 9528

Notes and Sources:

For rape seed and wheat, the price parity is at the farmgate
level; for all other commodities, border prices are at the
wholesale level. For methodology of estimation, See
discussion in the text; c¢.n.f. and f.o.b. prices are reported

in Table A.4.1.

BEST AVAILABLE DOCUMENT
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Table AA-4-3 s

Estimated

commodit.ies al cquilibrium exchange rate

border

prices

of

some

selected

(Talta per Metric Ton)

Rice ¥heat Lentil Potalo Rape seced Sugar

(Iaport {Export {leport  (Import {{aport  Export {Taport ‘Isport

parity] parity) parity]  parity) parity)  parity] parity) parity)

1973-14 6231 1916 2509 1961 250 {591 8884
191415 {569 3163 238 2192 {50 kY 8742
1975-16 {944 3586 263 122 51 1469 5600
1976-11 il {138 2614 9821 2521 912 5961 {192
1977-18 1490 6126 2921 1926 2488 864 5519 24
1978-19 6290 {804 33 10994 224 5% 5407 {758
1979-80 8492 6439 3842 13509 3386 756 5922 13315
1980-8] 8 122 {428 15718 {109 1585 5973 900!
1981-82 1875 5079 {803 1447 {435 1082 114 6088
1982-83 8570 62350 5098 11103 513 28 92438 5303
1983-84 9229 6600 9620 14925 5665 I 10144 5380
1984-85 85U 5764 5467 23260 {136 iiyl 9400 {305
1985-86 8291 5117 {918 19216 5919 2095 83H 6131
1986-817 8985 5804 1565 18785 5238 1584 su 1012
1987-88 1240} 8930 6036 16100 6895 2920 8224 10246
1988-89 12765 90017 1031 21709 111 3390 172 13549
1988-90 2t 8111 5995 26341 151§ 295¢ 1164 12336
1990-51 14503 9360 5944 I 4015 3979 6988 10438

Notes and Sources:

Same as Table A.4.2 in Appendix.
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Table A.4.5 Domestic prices of certain commodities used in
border-to-domestic price comparisons
(Taka per Metric Ton)

Rice Wheat Lentil Potato Rapeseed Sugar

(Whole- (Farm- (Whole- (Whole- (Farm- (Whole~-

sale) gate) sale) sale) gate) sale)
1973-74 2831 2080 1661 4519 4181
1974-175 5779 3805 2330 8580 5236 .
1975-76 3382 1546 2368 - 5241 6712
1976-77 3023 2149 1620 1622 5635 6820
1977-78 3877 2198 6154 1409 6240 6621
1978-79 - 4216 2216 7317 1930 5320 6448
1979-80 5657 2783 8572 2254 6173 9870
1980-81 4770 3000 10699 2640 7797 17500
1981-82 6060 3644 12887 2358 6722 15570
1982-83 6700 4019 11038 1822 6669 14040
1983-84 7450 3914 11762 3081 10594 14790
1984-85 8250 4160 11038 2679 9564 15350
1985-86 6620 1552 15620 Ji08 11359 21270
1986-87 9160 5218 19050 1900 11938 19240
1987-88 9970 5201 19960 3780 11095 20440
1988-89 9810 5718 21520 5950 13169 23000
1989-90 9600 6178 22630 6520 12574 27520
1990-91 10650 6162 17897 4668 12057 27110

a

Source:

Coarse-quality rice

the Bangladesh Burcau of Statistics.

BEST AVAILABLE DOCUMENT
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Table A.5.1 Prices and marketing (and processing) marginc used
for estimating private and economic profitability
of crops, 1990-91

{per metric ton)

Crop/Price Parity Basis CLF/FOB Port-Lo- Yholesale  Karketing & Veight Faragate
Price Yholesaie  Price Frocessing  Conversion  Price
{Us ¢} Costs® {Taka) Hargin (Taka]
(Taka) (Taka]

Rice/Paddy (Coarse]

Financial 1,Eii 16,258 2,189 0.575 5,900
{1,286
Econoaic
[aport 318 1,543 11,398 1,730 . 1,539
Export 218 1,086 £,212 T ' 1,925
Hon-traded 10,930 1,641 o 5,210
Yheat
Financial LK 3,511 e 1.00 §,162
Econonic: laport 181 1,33 1,748 1,832 " 5,964
Jute (¥hile)
Financial 1,428 11,887 {,875 1.00 5,691
Econonic: Fxport {00 1,213 13,053 1,656 ' 10,399
Jute {Tossa) ‘
Financial 13,336 A 1,00 8,087
Econonic: Export 14,920 1,778 " 12,144
Cotton
Financial 3 63,700 9,554 §.32% 11,580
Econoaic: fmport 1,928 £,002 12,852 7,380 ' 0,14
Sugar/Sugarcane
Financ:al 1,522 27,810 15,375 0,087 1,038
Econonic: Taport (sugar) 291 1,489 1i 845
Gur/Sugarcanc
Financial 17,788 1,418 0.100 1,008
Econonic: Import (sugar) 1,541 4,68¢ . 389

Table continued
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Crop/Rrice Parity Basis CLF/80B Port-to- ¥holesale - Harketfng b Yeight \ Faragate

Price ¥holesale  Price Processing  Conversion™ Price
(Us ¢} Costs® {Taka) Kargin {Taka)
(Taka) (Taka)
Hustard
Financial (0il/Seed) 1,50t 56,000 14,380 0.300 12,198
Financial (Seed) 1,511 15,881 1,183 1,00 12,498
Econoaic
[nport (0il) {59 10,824 21,206 10,233 0.300 5,097
[aport (Sced) - M 1,419 9,378 2,2265 1.00 1,612
Seqane
financial (0il/Seed) {3,140 14,970 0,350 11,598
Econonic: [aport (0il) 13,387 9,242 " 1,94
Hagur (Lentil)
Financial 2,10 23,290 §,000 0.857 14,825
(1,450
Econonic
[aport (High Price) 665 2,162 5,848 31,296 ' 19,378
Export { ,, ) 609 1,41 20,95 1,958 " 15,036
laport (Low Price) 5§32 2,10 21,00 2,995 N 15,518
Chilli (Dry)
Financial ) 4,142 51,000 §,290 1.00 (100
Econonic: [aport 902 2;240 1,432 {,332 " 30,100
Onion
Financial 2,142 11,700 31,100 0.950 1,980
Econonic: [aport 21 1,952 5,462 2,080 . 1,030
Potato (Fresh)
Financial LT ¢,580 1,780 1.00 2,800
(1,12)
Econonic
(aport 11 1,350 1,663 1,178 ' 6,490
Export 109 s 1,08 953 ' 1,995
Non-traded {,580 1,030 " i,550

Table continued
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Crop/Price Parity Basis CLF/FOb Port-to- ¥holesale  Karketing & Weight Faragate

Price ¥holesale  Price Processing  Conversion  Price
(Us ) Costs® {Taka) Kargin (Taka)
K (Taka) {Taka)
Potato (Chilled)
Financial 1,466 £,900 1,000 1.00 2,800
(1,126)
Econoaic
[aport m 1,350 7,568 2,381 " {,687
Non-traded §,800 2,868 " 3,932
Tobacco {Heal-cured)
Financial: Export 2,13l 1.00 24,500
Econoaic: Export 2,485 17,061 ' 11,665
Brinjal
Financial: Non-traded 6,652 3,612 1.0 4,040
Econoaic: Non-traded 6,602 1EM ' 5,098
Vegetables
Financial: Export 27,000 100 3,000-
21,000 1,000
Bconomic: cxport 954 5,17% 1.00 24,262

2 Figures in parentheses show the financial margins between the
wholesale market and the porlL in the case of exports.

b The weight conversion is due to processing; may include in some
cases the loss of weight during storage.

¢ Includes costs of processing of imporled oil in crude form.

d Shows the range of variation among individual products.

Note: See Appendix B and discussion in the text for sources of data
and methodology of estimalion.

BEST AVAILABLE DOCUMENT
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Table A.5.2 "

Crops yields and the use of labour and chemical
fertilizer in crop production activities®

(per hectare)

Irrigation Yieldb Labour® Fertilizerd

Crop Technique (Kilogram) (Person-days) (Kilogram)

per Hectare.....oveveenensea)

Boro Paddy

HYV Modern 4,344 198 360

Local T All 2,189 135 69

Aman Paddy

HYV Modern 3,588 215 276

' s Rairfed 3,531 184 261

'y All 3,499 189 259

Pajam . 2,936 194 173

Local T Rainfed 2,096 160 79

Local B - 1,646 132 26

Aus Paddy '

HYV Rainfed 2,998 164 226

- Modern 3,627 202 262

') All 3,090 178 242

Local B Rainfed/ 1,854 161 85
Traditional

Wheat Modern 2,292 159 313
Non-irrigated 1,959 146 193
ALl 2,199 156 272

Jute (White) Rainfed 1,530 247 111

Jute (Tossa) All 1,763 245 136

Cotton Rainfed 1,306 211 235

Tobacco Modern 1,677 236 347
All 1,145 255 347

Sugarcane Modern 71,333 318 692
Non-irrigated 54,550 M1 a1l

It R LR B R N I O W Ve .
NPIACNT
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., Irrigation Yieldb Labour® Fertilizerd
Crop Technique (Kilogram) (Pcrson-days) {Kilogram)
o (P per Hectare...vvevuvanncnnss)
Oilsceds
Mustard Traditional/ 894 118 207
Non-irrigated
Sesame " 775 196 91
Linseed - 508 51 32
Pulses
Masur (Lentil) Traditional/ 818 82 92
Non-irrigated
Gram . 767 11 55
Khesari - 1,088 73 6
Spices
Chilli (Dry) Modern 897 264 443
Traditional/ 699 407 223
Non-irrigated
Onion All 8,078 321 192
Potato
MV Potato Modern 19,417 299 819
Traditional 18,372 314 562
All 18,502 295 695
Local Potato - 7,961 2317 3217
VYegetables
Brinjal Traditional 12,273 391 464
Modern 16,484 hiM 824
Radish Modern/ 10,722 267 133
Traditional
Cucumber - 8,449 164 317
{Table continued)
BEST AVAILABLE NOCUMENT
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Irrigation Yieldb Labour® Fert:lizer

Crop Technique (Kilogram) (Person-days) (Kilogram)

(veviiinn, veiaas .per Hectare....vvvivinnnnnn,,

Tomato ‘Modern/ 16,365 332 372
Traditional

Cabbage - 19,909 . - 275 e 502

Barbati (Long- Traditional/ 7,696 352 304

yard Bean) Non-irrigated

Arum ' 13,912 296 653

Corresponds to the estimates of economic and financial
profitability presented in Table in the text.

Does not include by-products.

Includes the use of labour in traditional irrigation and in
certain post-harvest operations.

d Chemical fertilizers other than Urea, TSP and MP are not

included.

Source:
The estimates are mainly based on the findings of thelfarm
survey underlying the present study; but some reconciliation
with other survey findings has been made, as discussed in the

text.
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Table A.5.3 Data on <crop produclion activities used [for
estimating expected profitability with
=Y technological innovations

(per hectare)

Crop variety Yield Fertilizer Labor (Person- Cost of
(Metric Ton) (Kilogram) days) Irrigation
(Taka)
Boro Paddy 4.70 174 203 5,000
(HYV Variety)
Wheat 3.50 335 154 1,667
(Balaka/Sonalika)
Jute (White) 2,25 104 252 0
(D-154, CVL-1, CVE-3, CC-415)
Cotton 1.8 107 235 1,000
(All varieties)
Lentil 1.25 166 95 1,000
(L-5)
Mustard 1.25 352 132 1,000
(55-175)
Potato 25.00 473 324 1,667
(Cardinal)
Sugarcane 95.00 653 335 1,000
(Isb-2/54, 1SD-16, 1SD-19)
Brinjal 32,50 684 664 1,000
(Rajshahi-J)
RAndigh 35.00 595 4148 1,667
(Tasakisan I, Mino Early,
Miyaghigl)
Tomato 22.50 Gl7 369 1,667

(Summarizona, Ox Heart)

Note: For the methodology of estimation and sources of data, sce
the discussion in the text.
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