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PREFACE

The North West Regional Study Draft Final Report describes proposals for the Regional Water
- Development Plan and the results of the project preparation studies for the Gaibandha Improvement
Project. It consists of the following V(_}Iumes:
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The Regional Plan

Regional Data and Planning Units

The Regional Plan - Engineering

The Regional Plan - Initial Environmenial Evaluation

Gaibandha Improvement Project - Main Report

Gaibandha Improvement Project - Engineering

Gaibandha Improvement Project - Topographic Survey and Geotechnical
Investigations

Gaibandha Improvement Project - Environmental Impact Assessment
Hydraulic Studies

Hydrology and Groundwater

Social Impacts

Agriculture and Fisheries

Economics

Ecology

Health, Navigation and Cultural Heritage

The first four volumes describe the Regional Plan and aspects specifically related to regional planning.
Volumes 5 to 9 are concerned with the Gaibandha Improvement Project. The remaining six volumes
describe supporting studies relevant both to regional planning and the project preparation studies.
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ANNEX 13
ECONOMICS

A. REGIONAL PLAN

1. Introduction -
1.1 Ohjectives aind Scope of the Economic Analysis

The economic analysis in the regional plan compnses an appratsal upto pre-feasibility level of the
scenarios and project options forming the regional plan. The anaiys:s provides economic criteria for
the ranking of project options, although these criteria should be placed in the broader framework of
the multi-criteria analysis. It also provides other indicators of socio-economic impact, for example -
increased employment opportunities associated with a project or scenario, and a financing plan for
the short-and medlum—term projects proposed in the plan as a whole,

1;._2 Context of _Regional Water Development

- The regional plan aims to provide a framework for water resource, and specifically flood control
development, over the next 20-30 y'e'ars taking account of existing and planned dévelopments. One

* of the features of the NW Region is the considerable degree of water resource development that has
already taken place or is underway. Such developments include public-sector projects of a variety of
scales and types, and the rapid development of minor irrigation based on groundwater and now
prtmarlly undertaken by the prtvate sector. '

Whtle the lattet development in partlcular has been 1mpresswe and has had a huge impact on

foodgrams productton .some of the other- projects undertaken in the water resources/flood control

. sector have been léss successful. ‘The FAP 12 evaluation of FCDI projects, for example which

included six pro;ects in the NW Region, conchudes that at least one of these projects (the Nagor River.

project) ¢an be regarded as an almost total failure, and others (for example, Chalan Beel Polder D)

have been significantly. less successful than planned for, and have in addition created
: 'externalldownStream problems.

 The reglonal planmng exercise has theretore taken account of these existing/planned developments
parily in the sense that a large element of the plan involves redesign of an existing set of generally
unsuccessiul FCD projects in the Lower Atrai basin, and partly in the sense of viewing developments
in a region-wide perspective, with an explicit policy objective to minimise negative external and
downstream tmpaets : '

The regtonal plan is expltcttly & plan for ﬂood alleviation: it is not a fuily mtegrated waler resources
development plan. Nonetheless the analysis does, to an extent, inclnde consideration of the muitiple
uses/impacts of the proposed developments, and such an ‘integrated analysis needs to be carried a stage
further in sub tegtonal plannlng and feasibility stages
, 1.3 The FAP Gmdelmes for Prolect Assessment

The Gutdelmes for Project Assessment (Fmal version May" 1992) have been produced by the FPCO

" with the aim of standardising the methodoiogy and assumptions applted in the economtc analyses

© ECONANNK _ 1 4 Nevember, 1592






under_takgn by the various FAP studies, They are based on widely accepted techniques for the
appraisal of water resource development projects and provide a good basis for achieving the necessary
degree of uniformity and comparability between FAP studies.

The guldehnes provide some specific values, criteria and principles to be apphed in the economic
analysis, including the followmg

L

2.

10.

11.

ECONANNX

Only primary benefits to be included.
Analysis period: 30 years from the start of project construction.
Exclude residual values of project facilities and equipment.

Pricé basis: costs and benefits to be expressed in’ mid- 199E Taka, for projects
evaluated in 1991/92,

Appropr:ate exchange rate: the early .19'92 official rate of approximately
Tk38.00/USS1. :

Costs of specific measures to mitigate a project’s adverse social and environmental:
impacts, including those associated with an enwronmenta! management plan, should
be included.

V“Sunk" costs should be excluded. -

Physwa} contmgencms on project costs: 25% for pre—feasxbllity studies, 15% for
feasibility studies. :

Discount rate of 12% to be used.

A standard conversion factor (SCF) of 0.87 to be. used, reﬂectmg the general

divergence between "border" prices and internal market (ﬁnancm!) prices caused by
taxes, subsuiles monopoly prices etc.

Conversion factors to convert financial prices of inputs to economic prices:

- unskilled tabour shadow wage rate (SWR) 0.66

- “urea fertiliser 1.45
- TSP | | 1.88
- MP 2.02
- . .animal draft power - 0.87
- -diesel fuel 0.63
- electricity for pumping .54
~ - 7 transport equipment - 0.68
- cement : I - 0.79
- steel o _ ' 0.75
- bricks o 0.87
2 : + November, 1992






12, Conversion factors to convert financial prices of outputs to economic prices:

paddy - 0.88

wheat - 129

: jute - 1.06
- sugar cane = - 095 .
-other crops - -0.87

13. . Economic decision criteria:

- EIRR (Economic Internal Rate of Return |
- NPV (Net Present Value)

- Swrtchmg values the percen{age change in a given variable necessary to reduce a
pr0]ect s NPV to zero or the EIRR to 12% should be calculated

- Othe: sensxtwrty analyses should be made to test the etfects of changes in poss1bly
critical variables such as capital and O & M costs, project benefits and delays in
pro;ect unplementatron and in the achievement oi‘ full benefits.

In gene'ral.,' these guidelines have been used in the analysis, but the following points need to e madé_:
@ ' Eco'no'mic De’cision—Making Criteria

The Guldelmes only mention two cnterla the EIRR and NPV However, the most valid crlterlon for
economic ranking in the Flood Action Plan is the NPVR(1), i.e. the present value of benefits minus

the present value of costs (at economic pnces) in the numerator, divided by the présent value of
~ public sector capital and O & M costs at financial prices, in the defominator. The rationale for
adopting this criterion is that the greatest constraint on water. resource development is considered to
be the avarlablhty of funds in the publlc sector rather than in the Bangladesh economy as a whole (the

therefore enabies returns to the searcest resource, public sector runds to be maximised, -

- The Water Resources Plarmmg Orgamsatlon (formerly MPO) used the NPVR(I) for the National
- Water Master Plan, and earlier versions of the guidelines recommended its use. The analysis and .
econoinic rankmg of projects in this study has therefore used the NPVR(1). (Nonetheless, overall
- selection of priority pro;ects should be based on the multi-criteria analysrs of which the NPYR(1)
is one componcnt) : ‘ :

. (l.)). Convers:on Factor tor FlSh Output

" "No conversnm factor was gwen in the gmdelmes tor the f‘mancral (market) price of fish. Evrdence

“of rising. real prices of capture fish species, and the adverse impact of FCD projects on fish migration

and recruitment onto the ﬂoodplams are indicators of a depletion of fish’ stocks that on current trends

is likely to continue. The study has therefore assumed an economic price for fish output 25% above
the market price (this is discussed further in section 5 of this annex)..
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€ Derlvanon of Economlc Pnee of Crops and Fertlhser

In deriving farm-gate economic prices for crops and fertilisers which are mternatlonally traded it is
- :standard practice in many countries to use projected prices based on the World Bank’s Commodity
Price forecasts. The reason is that, since the benefits of most projects will be received for many years
into the future, expected long-term future prices should be used rather than presently prevailing prices
or past. prices. Another advantage of this approach 15 that it means different projects analysed in
separate studres use a umform set of world market prices.

However, it _ls difficult to make-long-term forecasts of world market comnio'dity prices with ahy
accuracy, so these prices are not necessacily a better guide than present or past prices. Int regard to
~ the issue of uniformity between studies the guide[ines themselves are intended to fulfil that role.

:The gurdelmes base their estlmates of economic prices of mputs and outputs on present prlces and
estimates of future commodity prices, and on this basis the guidelines derive conversion factors to be -
used in FAP studies. However, there is a problem with the approach used to derive crop conversion
factors. The factors have been based on the ratios between recent (1989-91) financial prices and
projected: economlc prices, the latter being based on World Bank price forecasts for 1995. This is not

valid: the same penod should be used for both sets of prices for valid comparisons to be made. Thus
the economic prices to be applied should be those for 1989-91. If long-term prices are to be used,
1995 is not an appiopriate reference year since it is unlikely that the benefits from FAP projects will
have even started to be realised at that stage. A reference year of 2005 would be more appropriate
for prOJects which have an analysns period of 30 years.

' 'I'he analyses in this study have been based on recent. pnces rather than on prolected prlces and the
conversion factors given in the guidelines have been followed to ensure consrsteney with other studies.
However, it should be noted that an analys;s of the conversion factor for paddy usrng economic prices
for 1989 91 ylelds a conversmn factor of 0.94 rather than the factor of 0 33 glven in the puidelines.

In relation to the pnces of fertilisers, recent policy dee:snons by GoB involving reduction of subs:ches
have 1éd to an increase in the financial price of fertilisers and a narrowing of the difference between
local and world market prices. These changes have happened too recently for the guidelines to take
them into account,’ but for this smdy the economic price of fertilisers has been suitably adjusted.

z, . Reg:onnl and Natlonal Trends
21 _ Trends in Food Output and Avmlablllty

The major economic benet’ ts to be derlved from tlood atiewatron programmes are expected to acerue
in the crop’ produeuon sector, both through the expansion of area available for paddy productron
(since the impact of the projects is during the monsoon when paddy is almost the only major crop that
can'be grown) and through reduction of crop damage. It is therefore pertinent to ‘examine current
trends in the foodgrams production sector to understanct the context of the projects under
- consrderatlon - S .

The dommant foodgram is, of course, rice, followed by wheat. In terms of producuon of these
foodgrains, rice accounts for about 95% and wheat only 5% (total foodgrains production is about 19
million tons). In terms of consumption, rice accounts for about 85%. and wheat 15%. Until recently,
there was a national deficit in production of both types of foodgrams and both were imported, For

the Iast three years however imports of rice ‘have effectlvely ceased Bangladesh is at present more
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or less self-sufficient in rice production. There remains a deficit in wheat production and little
likelihood of this gap being breached since the limit to wheat production in the country has probably
" been _reached, at least in terms of area coverage.

The achievement of virtual self-sufficiency in rice productron is‘an impressive achievement, and is

the result of the "green revolution" which has taken place in Bangladesh as elsewhere in South and

South East Asia. The development has been based on the spread of HYV rice varieties, controlled

irrigation (particularly from groundwater) and more intensive use of fertilisers. The use of HYVs has

~ developed from virtually nothing in the late 1960s to about one-third of total cereal area in the mid

1980s: currently HY'Vs probdbiy occupy about 35% of the total cereal area, so that there is cleariy :
further scope for expansion.

The vrowth of rice output has been esnmated at 2. 5% per annum over the period 1974/75 to 1986/87
(based on figures in the BBS Statistical Yearbook), compared with population growth of about 2.3%
over that period. Foodgrains avallablllty in the aggregate,as. well as output, should therefore be.
increasing but figures are amb;guous on effects on poor households’ consumption. Data from the
Household Expenditure Surveys show the percentage of rural population with datly calorie intake per
person below a standard of 1805 calories declined from 44% in 1973/74 to 22% in 1985/86, but then
- rose again to nearly 29% in 1988/89.

The growth of minor 1rr1gat10n has been fundamental to the overall growth in foodgrains output The
area of total cultivated land irrigated grew from an gstimated 17% in - 1974!75 to 25.7% in 1984/85
(f'igures quoted in Mahabub Hossain, Green Revolution in Bangladesh, 1989), and it has accelerated
in the late 1980s. Estimates of numbers of irrigation equipment in operation suggest that irrigation
may have spread to another 9% of net cultivable area over the period 1986/87 to 1989/90 (David
Gisselquist, Development Potential of Minor Irrigation in Bangladesh, 1991). The same study suggests
a consequent acceleration in the growth rate of foodgrams production, possibly as much as 5. 9% per
year over the same three year period. .

The lmportance of irrigation to the growth in foodgrams productron is apparent when one looks at
the growth in paddy output durmg the different seasons, boro, aus and aman. In 1970/71 boro paddy

made up. almost 20% of total foodgrains production, aus 26% and aman 53% (wheat accounted for

the remaining 1%). Even in 1983/84 the respective percentages had not changed dramatically: boro:
- 21%, aus 21%; aman 50%. and wheat 8%. But by 1989/90 boro accounted for 39%, aus 14%, aman

42% and wheat 5%. The main contribution to growth of foodgrains output has therefore come from

the dry season boro crop, which for high yields more or less requires avallabtln‘.y of controlled

zmgatron

Other trends support the conclusron that growth in toodgralns output has come ‘primarily from the
boro crop. The annual growth rate of boro over the period 1974/75 to 1986/87 was 6.8% (based on

y ~ data in the BBS Statistical Yearbook) compared with 2% for aman and -0.2% for aus. The acreage

growth of boro over the same period was 4.2% per annum and yield growth 2.5%. The growth in
aman was more due 10 yield growth than to increased area, while the decline in aus growth was more
due to a reduction in aus area. The explanataon for these trends is again refated to irrigation. The
expansion of irrigation has not only allowed boro to displace non-irrigated aus, some broadeast aman,
and ‘some rabi crops, it has also allowed the’ conversion ot some previously fallow land to boro
productron :

The yleld increases in boro are also related to 1rr1g3tron since the latter is necessary in the dry seasott

to realise the yield potential of the HYV seeds. BBS statistics show that in 1987/88 83% of the total
boro area was planted with HYV seeds, compared with 21% of the aman area and 18% of the aus
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area. The respective figures in 1974/75 were 57 %, 9% and 9%. ‘Essentially what is happening is the
displacement. of local varieties by modern high yielding varieties, resulting in an overall yield
increase. Yields of HY Vs themselves are fairly static however: it has been this substitution of HYVs
for local varieties that has allowed growth, plus some area expansion. The fact that most boro area
- is already planted to HY Vs shows that one source of growth will soon be no longer available.

Nonetheless, the're is stil_l plenty‘ of scope for areal expansion since irrigation is eStimated t0 cover
only about 35% of net cultivable area. The recent trends in irrigation development suggest that this
will still be the main source of growth in the coming years. In addition, the main potential lies here.
The study by Gisselquist quoted earlier underlines that the main source of growth in foodgrains is the
spread of HYVs, and that the potentxal for addmonal use of HYVs exists in the dry season.

Usmg the concept of hectare-months to descnbe the development potentlai ot land (a facmer with one
hectare has 12 hectare-months for crops in one year), Gisselquist compares three development

~strategies in terms of their potential for expanding the number of hectare- months planted to HY Vs

{currentty estimated to be about 21%). The strategies are: spread of minor irrigation, spread of new
crops, varieties and cropping patterns, and expansion of flood control and drainage. Using a number
- of assumptions, Gisselquist estimates that the first two strategies could each expand the area of
hectare-months under HY Vs by 30%, while the FCD option has the potential, under current methods
of FCD development recommended in'the National Water Plan, for an expanswn of only S5%.

‘ ’I’he accompanymg graphs (Fig. 2.1-2 34) give a fairly clear plcture of the trends in area and
p_roductlon of major food ‘crops, both-for Bangladesh as a whole and for the NW Region. The
directions of the trends for particular crops are basically the same at national and regional level. Main
features of the graphs include:

' i Per capit'a production of foodgrains is generally on an upward trend, and the
- contribution of rice to total foodgrains producuon has increased again since the late
1980s.

(i)  Per capita production of some other important crops, pulses and oilseeds, has
declined, partly as a direct result of the expansion of boro production. The apparent
jump in production in 1983/84 is simply a. statistical adjustment to correct for
‘previous under-reporting. Nonetheless .the trend is downwards. The trend in
production closely resembles the trend in area (tor oﬂseecls) indicating practically no
yleld improvements in these Crops.

(iii) Graphs ot b. aman local aus and boro'together show an increase in horo and a
decline in b. aman and local aus. Boro has to a large extent replaced b. aman and
local aus. The faster the growth in boro the more precipitate the decline in the other
‘crops. This is clearly shown in the graphs for Bogra District which has experienced
the greatest growth of boro in the NW Reglon

. (iv) - Both lo;al aus and HYV aus areas are generally declmlng, and pl'OdULIlOﬂ even of -
- HYV aus is also declining (although with rising irrigation costs some farmers may
switch back to HYV aus instead of boro). Aus production over the years shows the

greatest varlablllty since it is dependent on pre-monsoon rains.

" (v)  Thereisa general trend for HYV t.aman to increase and local t. aman to decrease,
' although in terms of area local t. aman continues to be important.
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2.2 Price and Wage Trends

Table 2.1. shows trénds in real farm-gate prices of paddy and wheat in the NW Region. The trend
is downwards, and this has major implications for future profitability, as well as for the economic.
pricing of different commodities in the analysis.

Table 2.2 shows nommal and real wage rates for the region. They show a fluctuation over the period
but no clear trend. The fall in foodgram prices gives some benefit to agricultural labourers however.

2.3 Policy Context of Regional Water Planning

The trends in output and prices discussed in the previous sections provide the context within which
the FAP studies are taking place. It has been shown that foodgrains production is growing at a rate
faster than population growth, and the potential for continued growth in the dry season is substantial.

The downward trend in rice prices, and the expectatmn that this trend will intensify, appears to be
the main factor which might reduce growth in paddy output, but this is not necessarily a negative
trend if farmers start to diversify into more profitable crops (such a trend would require yield
' 1mprovements for n0n~foodgram crops)

The potent:al for growth from FCD projects appears to be less. This is recocnlsed in national

planning targets. The Fourth Five Year Plan (Dratt, 1990) sets the following targets in !he water
_Tesources sector: ,

' Benchmark (1989/90) FFYP Target (1994/95)

mn ha E _ % 0f NCA mn ha % of NCA
Ierigation ~ 3.1 32 481 50
FCD 3.24 34 3.64 © 38

' The National Water Plan (1986} proposed that an additional 2.14 mn ha (22% of NCA) could be

economically developed with FCD, but accepts that such an estimate may overstate the actual

potential. The analysis by Gisselquist quoted earlier suggests a smaller potential in terms of actual

- impact on production. Some other studies seem to support the latter view. For example, the UNDP

' Flood Policy Study conducted in the wake of the 1988 floods estimated all the agricultural benefits
to come from reduced crop damage not from increases in crop production as such. '

These views on the potentiaj of and justifications for flood control projects need to be kept in mind
“when analysing specific. options for flood control The following sections discuss the scope of and

'approach to the analysns

K T 'Opti(ms and Scenarios for Ecdnomic-Analysis
The main focus of' plannmg and analysrs upto the interim report stage was an assessment of the
- feasibility of alternative Interceptor and Diversion Drains, and an assessment of conditions and

poss:ble measures (including the drains) in the Lower Atrai basin, Other possible measures elsewhere
in the reglon were also analysed.
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Table 2.1 Current and Real Farm-Gate Prices of Paddy and Wheat
~ NW Region, 1985/86 - 1991/92

A. Current Price ' ' (Tk. per kg.)

1985-86 1986-87 1087-88 1988-89 1989-90 1990-91 1991-02

HYV Aman 4.26 5.03 5.91 5.51 5.51 . 0.06 6.54

HYV Boro 458 513 - 458 525 516 588 574
Whest . 459 508 527 574 628 615 658
Source: BBS

- Note: Directorate of Agricultural Marketing, based on average prices at 20 survey locations.

B. Real Price o S  (Tk. per kg.)

1985-86 1986-87 1987-88 1988-8% 1939-90 1990-91 1951-92

HYV Amwman 4.26 4.57 4.84 4.21 391 4.09 4.11.
HYV Boro 458 466 3.5 40  3.66 397 3.6l
Wheat 459 462 432 438 445 416 414

No!e: ‘GDP deflator app'lieﬂ to current prices, 1985-86=100.
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Table 2.2 Trends in Wages of Agricultural Labourers, NW Region

A. Nominal Wage o ' (Tk. per day) :
: 1985-86 1986-87 1987-88 1983-89 1989-90 - 1990-91 1991-92
NW Region 257 21 254 24.6 267 342 343
Source: BBS
Note: Annual average wﬁge rate based on a_vérage of monthly data.
Monthly data incomplete for 1989~90(7 months) and 1990-91 (6 months).
B. Real Wage G : -(Tk; per day) .
- 1985-86 1986-87 1987-38 1988-89 [989-90 1990—91 1991-92
NW Region 257 24 21 19.2 19.6 23 217

- Note: Nominal wage deflated by consumer price index for rural familieé,
Rajshahi Division, 1985-86=100
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The interim report analyms found that both the Interceptor Drain and the Diversion Dram were clearly

-uneconomic. It also found that the option of a regulator on the Hurasagar outfall would not be
effective, and that pump drainage as a general approach could not be economically justified. Analysis
“also showed that, in principle, full FCD in the Lower Atrai gave high returns, but in practice this was
viewed as an inappropriate strategy for that area, in view of the serious confinement effect resulting
from full FCD close to the rlvers, and the consequent puhhc cutting and breachmg that occurred
there.

The analys:s in:the subsequent stage has focussed particularly on three areas (although other areas
have also been analysed):: (i) the Lower Atrai/Lower Bangali basin, (ii) Gaibandha and the Teesta
Right Bank (Gaibandha being the area selected for feasibility level work), and (iii) the Upper Karatoya
and the associated proposal for the "Bangail Floodway", a form of shortened Interceptor Drain. Other
areas for which pre-feasibility plans have been prepared and analysed are the Teesta Left Bank, Little
:Jamuna nght Bank Hurasagar basm and Mohananda basm

With the exceptlon of the thtie Jamuna nght Bank proposal, ail these options cover quite large aréas
- (including impacted ‘areas, the three main areas of focus cover well over 100,000 ha. each). The
~in¢lusion of 1mpacted areas is important because it gives the study a genuine regional focus. However,

the study has not in' general examined small-scale water control projects although FAP 12 found that
~these tended to be the schemes with the highest rates of return. A number of projects already exist
which deveiop such smali-scale schemes’(for example, EIP, SSFCDI), including many already
completed in the NW Region, and the general approach of this study has been to develop a regional
and sub-reglonal piannmg ﬁ‘amework within which such smaller Sehemes can be developed

_ Economlc analysis has been used to select between alternatwes in the same locat:on to appraise ﬁnal
options and scenarios (combinations of options), and to test proposals for sensitivity. Three measures
of basic economic viability have ‘been calculated for each option analysed:

- NPV
- EIRR.
. NPVR(1).

'The' reason for inc'ludi'ng the NPVR(I) measure was explained earlier.

In contrast to the analysm at mtenm_ report stage when each optlon was analysed for two mdnrldual
~years (a "normal" flood year and a “high" flood year), analyses were conducted for a single year
- selected, from hydrologlcai analysis of the hydro-dynamic model outputs, to be representative of a
1:5 year water level. Analyses which were conducted to choose between alternatives at the same
location were generaily based on a 10 year model run, from which a 1:5 year was selected, while
final analyses of selected options and scenarios were based on a25 year model run.

The chmce of a l -5 year ‘water level as the representatlve level for analysu; is pnmarliy mtended o
reflect farmers’ ‘décision-making. behav1our in the flood season. It is a reasonable assumption that most
" farmers in Bangladesh plant crops in the monsoon season in the hope that, in most years, they will
" get a "normal” harvest, i.e. without serious flood damage. If the 1:5 year flood would damage crops,
- this still means that, on average, for 80% of the time farmers would get more or less normal yields.
it were assumed instead that farmiers planned for the ' ‘average” flood, there would be a chance of
serious damage every 2-3 years. It seems unlikely that most tarmers are prepared to gamble to that
exterit.. Equally, any water level greater than a 1:5 seems to be too conservative. Therefore it is -
assumed that farmers grow crops which can. withstand water levels upto a 1:5 year flood. Discussion
in the following sections will consider the 1mphcatlons of this assumption for the derivation of the
cropping patterns used in analyms as well as other components of the analysis (espemaliy floodplain

‘ ﬁsherles)
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‘4. Methodology and Data for the Economic Analysis
4.1 Conceptual Approach and Link with Mla!li~Criteria Analysis

The folléwing sections discuss the methodbl_ogy and daia sodrceé usé‘d in the economic analysis. First,
though- the conceptuai approach to analysis is briefly discussed.

In line thh the mtentlons expressed in the Guidelines, for Pro;ect Assessment, the study has a:med
to develop a broad assessment of pmJect impacts, as well as adopting an approach to project design
exphutly intended to pre-empt some of the’ problems that have arisen with conventional FCD
approaches. ‘These aims have been carried out to the extent possible within existing time and
budgetary allocations, but there have been constraints which have limited the assessment to some
extent. The scope of the study has been limited to flood alleviation rather than to a broader more
integrated water resource - management approach. In addition,” the time available to conduct
environmental and ecological assessments, while expanded considerably.at the interim report stage,
has still not been sufficient to allow detailed data collection of the type that might have allowed
greater valuauon of environmental lmpacts

For the reasons glven above, quantlf ication of a lérge number of impacts has been limited to rankmg
‘of impacts on a scale of -5 to +35. It has not been possible to include valuation of such impacts in the
economic analysis.

.Nonetheless the study has attempted to use a “modified" cost»beneﬁt approach where posstble For
example, fisheries output has been valued to take account of the depletion of the capture fisheries
resource. The "green river” scenario in the Lower Atrai is by design an attempt to solve the problems
of external and downstream impacts by a comprehensive approach which effectively mternallses these
problems. The reaultmg plan is then analysed as an interdependent system.

Also the study places considerable emphasis on the. 1mportance of the multi-criteria analysis as a
guide to policy-makers in the selection of projects. The results of the economic analysis are entered
into the multi-criteria analysis (MCA) and should be considered in conjunction with the other
indicators making up the MCA. Although the NPVR(!) has been used to rank p_r_ojects in economic
terms, other criteria in the MCA could be used to change the order of priorities in project selection.
In fact, the study’s own recommendations of priority projects do not follow the NPVR(l) ranking
ple(:lsely .

Sensitivnt’y analys_es‘ have also been cartied out to asée_ss impacts on soil fectility (as well as an analysis'.
of navigation and a hazard analysis for the Gaibandha priority project area), but where valuation has
not been possibie, quanufied impacts have been entered into the Environmental Impact Assessment
(EIA) and 1mportant indicators from there have been included in the mufti-criteria analysis. The MCA
is therefore an important focus for policy-makers’ since it integrates the impacts which have been
given monetary values and those which have not been.
42 . Components of Economic Analysis
The main components entering into the economic analysis are:
A, Project costs

© . construction and O & M costs -

- . economic cost of land acquisition.
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B. Project beneﬁts.ldisbeneﬁts

- crop intensification benefits

- benefits of reduced damage to crops, property and infrastructure
- (dis) benefits for fisheries

- ‘other ecological/environmental impacts.

- The main ecological 1mpact at least in the short-term, is l;kely to be on floodplam ﬁshenes and this
impact is analysed in some detail. The data on other ecological and- environmental lmpacts are
generally more approximate and attempts at valuation were not thought advisable at this stage. It
should also be noted that at the regional planning stage detailed mitigation measures have not been
proposed, since it is felt that these are more appropriately developed at the feasibility stage. Specific
mitigation measures are therefore generally not included in the economic analysis. However, the
Green River scenario in the Lower Atrai is itself in a sense a mitigation approach, since it aims to
compensate for the negative lmpacts of the ‘full FCD strategy hitherto attempted there. In another

sense the Green River scenario is more than mitigation, being an alternative strategy to full FCD with
a greater emphasis on sustainable development from a social and ecological viewpoint.

- The followmg sections describe data sources and methodology used ‘in developmo Lhe economic
analysis.

4.3  Estimation of Agricultural Benefits
4.3.1 General ;
Direct agricultural benefits from flood control fall into two main catego'ries:

. benefits due to agricultural intensification and shifts to higher value crops
- benefits due to reduced crop damage as a resuit of ﬂoods

If sagniﬁcant increases in output of high yleidmg crops can be attained, such increases make the
_greaiest contribution to project viability. However, experience from previous FCD: projects (as

documented, for example, in the FAP 12 study) shows that the increases that appear to be

_ theorencaily possible are in reality often unachievable, for a vanety of reasons (e.g. disbenefits caused

‘to outSlders which result in regular pubhc cuts). Reductions in crop damage may then take on greater

:mportance although they are rarely in themse!ves enough to justify a project.

' These remarks emphamse the need for careful assessment of particular proposed schemes so that a
realistic forecast of prOJect benefits can be made.
43, 2 Estimation of Inci‘ementa] Crop Production Benefits

_Estimanon of Croppmg ‘Pattern Changes

The estlmatlon of the extent of changes in cropping patterns as a result of flood control pmJects is
difficult and more open to doubt than the impact of, say, an 1rr_1gat10n project. This is primarily
because it is difficult to derive an accurate estimate of the change in flood depth-areas that will occur

- as a result df the project. Also, of course,.thét changé is not fixed, Since the degree of tlooding will
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Vﬁi}’ e\'ery year, “and ‘even full FCD projects are vulnerab!e to variations in ramfall as well as fo the
rtisk of breaches, publlc cuts ete.

Therefore, allhough the broad nature of the expected change may be clear, it is less obvious to what
_extent change will occur. This is particularly so where the main potential source of benefits is a

switch from focal t. aman to HYV t. aman. This switch might occur with an average reduction in

water depths of a few centimetres, but such small differences cannot be reliably esnmaled at present.

The study has therefore spent much time in trying to develop a suitable approach to cropping pattern
estimation in with- and without-project conditions. Since changes in cropped areas are fundamental
to the economlc viability of this type of project, the subject has justified the time spent on it.

Two main approaches have been consldered The first approach (descrlbed in detalf in the Agmulture
Annex; Volume 13) uses the hydro-dynamic model to predict water levels and flooded areas at 10-day
mtervals during the flood season, and then applies a set of rules to the output of flood depth-areas
over time, in order to derive cropping patterns. The same system is used to derive without- pl‘OjECt
and with- prolect croppmg patterns

The second approach uses a modnﬁed MPO" method, makmg use of the MPO (WARPO) system of
land classification according to "normal” flood depth, denvmg cropping patterns on the different land
categories according to published data and a set of allocation rules, and then deriving with-project’
‘cropping patterns by applying the same set of rules to a predlction of the new land claSSIﬁcatlon
resultmg from the project.

In principle the first approach is an advance on the: second, since it incorporates the timing and
duration of flooding into the selection of cropping patterns. However, a number of problems remain
with the approach, including the following:

(i) - the hydro—dynamlc model developed for reglonal planmng purposes is not developed

to the level of accuracy that would allow distinctions between HYV t. aman and local

" t. aman, for example, to be made with any degree of confidence. Although the

predicnon of water levels along the river channel is quite accurate, these water levels

then have to be transformed into flooded area-depth relationships on the basis of

topographic data. These data however are at a rather coarse level in the regional
planning stage; ' :

(i)  the rules which are used to predict cropping patterns based on the model outpuit tend
to take on a precision which may be quite spurious. -Again tliis appears to affect
mostly the selecuon between HYV t. aman and local t. aman, where the selection
criteria hinge on relatively minor differences in water levels towards the end of the
flood season. In addition, the model- generated cropping patterns are the optimum
cropping patterns on the basis of the criterion of water levels. Other factors which
might influence crop selection are not included. These might include soil type and
_mmsture temperalure pﬂces availabxllty of m'lgatlon other input constramts etc

- These hmltatlons can be overcoine to some extent in more det.uled analyms (hence the use of this
approach, with adjustments, in the Gaibandha' analysxs), but they restrict the use of the approach in
regional planning. There are, then two main dl[eCtIOHS in which the regional planmng analyms can
proceed
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(a) the model approach can be used to generate broader categories of crops (i.e. t. aman

-as a composite category), starting with 4 forecast of present condition cropping. If

“this output can be satisfactorily calibrated with existing data on cropped areas, then

the mode! can be used with some confidence to predict with-project cropped areas,

again using broader categories. The selection within categories (i.e. between HYV

and local t..aman) would then be made on the grounds of judgement, previous
~experience of similar projects, etc.

() - The modified MPO approach can be used.
This study has used the latter approach, which is described in more detail below.
The method used can be termed a modified MPO approach, ‘since it follows to a_' large extent the
approach developed by MPO (now WARPO) for the National Water Plan Phase I. MPO developed
a classification of land according to depth of ﬂoodmg (based on data originally collected by the
SRDI). The MPO cia.ssnﬁcation is:

Flood depth - Lahd elevation

F0 0-03m - Highland (flood free) .

- Fi 03-09m - Medium-highland (shallow flood)
F2 _ 09-18m - Medium-lowland (medium flood)
E3 18-36m - Low land (deep flooded)

F4 o >3.6m. - Very low land (deep flooded)

'I'his'c!assnﬁcatlon was applied on a Catchment Area and Planning Area basis to all land. Typical
cropping patterns for a particular flood phase ("F") category were developed. The impact of a water
control project was then analysed by assuming a shift in the flood phase distribution within the project
area, e.g. some land previously classified as F2 would be changed to F1 and would as a result take
on the cropping pattern associated with the new land classification. In this way overall changes in
croppmg pattems would be worked out

This approauh is appropnate for pre-feas:b;lny level plannmg and has generally been followed in this
- study for regional planning analyses,but the approach has been modified in a way that should more
“accurately describe the expected transitions wtth -project.

Modifications have been made in at least two major respects:

(i) Cropping patterns on’ parm.ular fiood phases have been determmed by altox.atmg
individual cropped areas to specific flood phases according to some basic rules
discussed below. In this exercise the present-condition flood phasing for a particular
project area was derived from MPO (WARPO) data, while the present-condition areas

- of individual crops were derived from BBS 1989 statistics, the most recent available.

G 'The Shlft in flood phasmg resulting under Wlth-prOJeCt conditions was derlved partly
.- by using the FAP 2 model analysis and drainage analysis, and partly by applying
judgement based on knowledge of the project areas and other sources such as FAP
12 studies: This approach allows for variations in the degree of transition between
project area, whereas the MPO approach (described in MPO Technical Report No 26,

March [987), assumes a standard pattern of change for FCD projects, as follows:
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(b)

@)  Irrigated land :

100% F1 to FO
15%F2 to FO
25%F2 to Fl
20%F3 to Fl
45%F3 to F2
35%F3 remains F3.

Non-irrigated land:

100% to FO.

In some project areas, these assumed transitions are likely to overestimate the changes that are

feasrbie

In thls analysrs the MPO ﬂood phase data and BBS data were both at lhana Ievel in pro;ects where
only a portion of the thana fell within the pro;ect boundary, it was not ajways appropriate to assume
that the thana-level flood phase distribution would apply within the project area. This is the case, for
- _example in the Bogra Polders, where thanas such as. Adamdighi and Nandigram have a high
proportion of FO-F1 land, but where the parts of these thanas falling- inside the project areas were
mostly F2-F4 1and It was generaily not difficult to work out where such adjustments were needed.

 The lmtlal stage in derwmg croppmg patterns, then, was to match MPO flood phase data with BBS
crop statistics. The followmg mles were used:

)

(i)

i)

ECONANNX

The total: 1rr1gated area was assumed equal to the area of HYV boro + HYV aus (a
cross-check was made with irrigated areas derived from the 1989 AST survey, and

generally there was a good correspondence). The irrigated area was then ‘altocated to

different flood phases using the general principle that the propomon of irrigated land
in.a partlcular flood phase is generally higher on more. low-lying areas (i.e. the
highest densities were on F3 land, foliowed by 2 land etc) This assumption is
based on the historical experience of irrigation development using STWs, pamcuiarly
in the Lower Atrai, where irrigation developed in the low-lying areas first in the
substitution of HYV boro for broadcast aman (a form of flood response).

Cr0pp1ng mtens:ties were generally assumed to increase movmg up the landscape i.e.
lowest cropplng intensities are on F3 land. On F3 land in general the number of crops
that can be grown apart from boro is limited, prtmarlly to deepwater aman, some
oilseeds and some puises. In general the deepwater aman area was altocated, first to

"~ F3 land, then to F2 land, assuming that all non- lrrwated land on those flood pha;es

plus 25% of the land growing boro, would gtow-deepwater aman. The latter

_assumption retlects the tendency for farmers to ‘try to grow deepwater aman

(especially transplanted) after growing boro, particularly in parts of the Lower Atrai

basin where'boro' is harvested early

' -Most of the reimaining crops were allocated to FO + Flland. Transp!anted aman was

always allocated to that land, whilé non-lrrigated crops such as b. aus, jute and rabi

‘crops were allocated, first to FO + Fl:land, then, if the area of the crop was greater

than the available land (or if cropping intensities appedred to be too high), the

‘remainder of the Crop was allocated to F2 tand (wuh some oilseeds and pulses on F3

land)
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It was encouraging to note that this method of altocation gave consistent and’ plalis1ble results, even
though it involved matching two different data sources. This consistency lends credibility to the
assumed with-project changes

The same allocation rules were retained when moving from present condition to future-without and
future-with conditions. The main change between present and future-without is an increase in-the
irrig'atien_perc_entage; without any changes in flood phasing. Since it was assumed that, under present
conditions, irrigation occurred initially on Tower land, the assumed increases in irrigation under
without-project conditions occur to a greater extent on higher land, generally replacing b. aus.
Therefore the main ‘change in cropping “patterns assumed between present and future-without
condmons was the substitution of b. aus (and somellmes rabi crops) by HYV boro.,

The shnft between future-without and futur_e—wnth_ involves a change m'ﬂood phasing without any
further change in irrigated area (at least in the NW Region, where protection of the boro from floods
is generally not needed). The assumed shifts in flood phasing were determined on the basis of FAP
2 hydraulic and dramage analyses and Judgement :

It is worth notmg that there is ani overlap here with the first approach to developmg croppmg patterns
Comparison of MPO flood phase data with model-generated flood phase data indicates that, in many
areas, the model predicted the FO + F1 area reasonably well but tended to over-predict the F0 land.
In addition, the model tended to show. considerable reductions in F2-F4 land in deeply-flooded areas
(especially the Lower Atrai) which experience has shown are not hkely to be attainable to such a great -
extent. This gives confidence that the model can be used to give a broad prediction of the flood phase
transition, but judgement should be used to make’ the finer’ dlstmctlons between crops.

The ﬂood phasmg used in analys:s was, then derived on the basis of comparing MPO flood phasmg
and the model- predicted flood phasing, and making adjustiments based on judgement. The results of
this approach can only be regarded as approximations of likely outcomes, but no better approach
could be developed at this stage. Furthermore, the results in terms of cropping pattern shifts and
economic V|ab1llty seem infuitively reasonable '

The comparison between MPO and model- predlcted flood phase data is given in Table 4.1 for selected
“areas and the ad}usted ﬂood phase distributlon USed in analysis is gwen in Table 4.2.

The changes in cropped areas resultmg from the assumed shift in ﬂood phas;ng were determined as
follows:

@ In general, it was assumed that cropping intensities would change little.

(i) - In most. prmect aréas with a significant amount of F3 lancl this land generally
' declines, although not always by much (under the Green River scenario a major
decline in F3 land is by definition ruled out). Where a decllne does occur, it implies
" adecline'in the area of deepwater aman, and sometimes in oilseeds where they were
grown after. deepwater aman. In "flow" areas of the Lower Atrai a small increase in
deepwater’ aman was assumed to take place, reflecting the partial protectlon provided

by the project.

(i) Where F2 land is also assumed to declme thIS also results in a decline in deepwater
‘aman and sometimes in pulses and b; aus. Total jute areas- were assumed generally
" fo remain the same or decline slightly, but more of {hIS jute would now be grown on
“FO + Ft land.
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Table 4.1 Comparison of MPO & Model predicted flood phase data: Selected Project

% .
FO Fl F2 F3

A. TEESTA LEFT BANK - |
MPO PRESENT 35 62 3 0

'MODEL PRESENT/ 76 6 7 i
FUTURE-WITHOUT
' ASSUMED PRESENT/ 49 46 4 2
FUTURE-WITHOUT-

ASSUMED FUTURE , -
WITH-PROJECT 56 41 2 1
B. CHALAN BEEL POLDER C

CFD AREA
MPO PRESENT 29 2 29 18
'MODEL PRESENT/ 58 14 16 12
FUTURE-WITHOUT
ASSUMED PRESENT/ 58 14 16 12

- FUTURE-WITHOUT |
ASSUMED FUTURE 66 11 14 9

" WITH-PROJECT
C. CHALAN BEEL POLDER D-

CFD AREA .

MPO PRESENT = 4620 2410
MODEL PRESENT/ 3318 24 25
FUTURE-WITHOUT -
ASSUMED PRESENT/ 4419 23 14
FUTURE-WITHOUT -
ASSUMED FUTURE' s8 o2 128

WITH-PROJECT

afpd_sp






Table 4.2 Fleod Phase Distribution for Project Analysis

F, F F, F

A. Teesta Left Bank

Future W/O | 49 46 4 2
Future With . 56 41 2 i
B. Mohananda .
' Future W/O 15 49 29 7
Future With 43 10 10 2
c. Upper Ka’rétoy'a_ : .
‘Future W/O 44 39 13 4
Future With : 58 34 6 2
D. Bogra Polder 2 I(II'FD Area : -
"Future W/O _ _ 32 13 16 38
Future With ' 42 13 10 35
Bogra Polder 2 Flow Area
Future W/O 0 0 51 49
Future With 0 0 41 59
E.  Bogra Polder 3 CFD Area .
' - Future W/O o 69 10 it 10
Future With . 67 10 11 12
Bog.ra Polder 3 Flow Area
Future W/O 0 0 71 29
Future With 0 0 42 58
F. Chalan Beel Polder A CFD Area L
. Future W/O 32. 3 23 14
Future With . 37 3 17 14
Chalan Beel Polder A Flow Area N
Future W/O 0 0 40 60
Future With 60 0 33 67
G. Chalan Beel 'Pol'de_r_ B CFD Area o
: - Future W/O 54 25 14 7
Future With ~. : ' . 71 19 6 4
Chalan Beel Polder B Flow Area
‘Future W/O 0. 0 45 55
.0 0 39 61

Future With

- RPTS_1-4
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H.©  Chalan Beel Polder C CFD Area
Future W/O
Future With

Chalan Beel Polder C Flow Area
Future W/OQ
Future With

L. Chalan Beel Polder D CFD Area
Future W/O
Future With

Chalan Beel Polder D Flow Area
Future W/O .
Future With

I SIRDP CFD Area
Future W/O .
- Future With

'SIRDP Flow Area
Future W/O
Future With

K. -Hurasagar North B
Future W/O
Future With

L. .Hurasaga'r South CFD
Future W/O
Future Wit_h 1

Hurasagar South Flow
Future W/O
Future With

RPTS 14

. 58

66

2

22

44

54

10
20

21
30

<o

50

o W

53

14
1l

12

i3

19

20

27

30

39

42

38
36

31

29

31

32

16
14

i9
23

23
16

33
28

2
5

29
40

30
17

30
29

a7
42

14
10

30
22

18

13

71
60

[ #*

36
14

36 -

33
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(ivy  The main changes in flood phasing generally involve an increase in FO land, and
sometimes in F1 land. Although the overall area of HYV borc stays unchanged
compared to without-project conditions, more of this boro is now grown on FQ + F1
land. In terms of actual changes in areas of individual crops, the main changes
involve increases in HYV t. aman, shifts in either direction in the area of local t.
aman, and sometimes further deciines in the area of b, aus.

" The cropping patterns used in analysns comprise 16 composite cIops, as listed in Table 4. 3 This dgam
follows MPO practice. The main shifts in cropped areas as a result of flood control relate to paddy
Crops, but there are also some adjustments in areas of rabi crops. The principal shifts are:

A. Between present and future-without
Increased HYVY boro and declining B. aus (and sometimes rabi crops)
B. : Between future-without and future-with

Increased t. aman and declining b. aman (and sometimes rabi)
Increased t. aman and declining b. aus

Increased HYV t. aman and declining local t. aman

_ Increased b. aman ("Green Rlver 3reas)

) An example of the approach used is gwen in Tables 4.4.t04.6., which show present, future-without
and future—wrth croppmg patterns by flood phase for Bogra Polder 2.

The main source of incremental . agricultural heneﬁts is undoubtedly mcreased HYV t. aman
production. However, a number of points need to be made with regard to the potential for increased
‘HYV 1. aman productron as a result of flood control schemes:

) In the NW region HYV t. aman is already about as 1mportant as local t. aman in

' terms of cultivated area, and more important in terms of output, and this trend will

continue even without flood control. Some farmers continue to grow local t. aman

even on land where they could grow HYV t. aman; possibly because of lower input

costs, or taste preferences etc. There is little doubt that most of rhese farmers will
-ultimately switch to HYV cultivation, : :

(ii) Possﬂ)[y a greater constrarnt at present is the indirect impact of lack of irrigation. On
" “some non-irrigated land farmers grow b. aus (perhaps preceded by rabi crops) and
~ then find it difficult to follow b. aus by HYV t. aman, opting for local t. aman or
~fallow.

o (iii)" Farmers in parts of the Lower Atrar are emphanc in claiming . that the HYV t. aman -
. 'variety most commonly used in that area (BR21) is toferant of qurte high depths of
;.ﬂoodmg for a few days. Tt is therefore possible that the general view that local t.
aman can withstand floods where HYV t. aman cannot is becoming, or will become,
- less important in future thereby reducmg one of the economic justifications for flood
control.

~In summary, not aJl the mcrease m HYV't. aman in future can be attrrbuted to flood eontml What
<can be said is that, where some tand is converted to FO from another flood phase, the potential for
-growing HYV t. aman has been increased. This is on¢ of the principles adopted in this study in
deriving future cropping patterns, where a proportion (usually 75-80%, depending on the starting
_ condltron) of the mcremental FO fand is assumed to be cropped with HYV t. aman, The anaiysrs has
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Table 4.3 Composite Cropping Patterns

Broadcast(B) ans

Tr’ans;plantcd('l‘) aus, Hi'gh.Yie'ldiﬁg Varieties'(HYV) including Local transplanted(L.T)} aus
B aman

HYV aman

LT aman

L boro

HYV boro

Wheat

Potato

Jute

Sugarcane

'Pul%ses’.(ér‘e& weigﬁted avaragc;,s for masur, mung and mashkalai)
Oilseéds(mustard) -

Spices '(sir,ca weighted averages for éhillies, onion and garlic)

Vegetables (area weighted averages for radis (mulla.h), tomatoes and brinja'l)

" Orchards (area weighted avérages for pineapple, coconut, jackfruit, betel nut and banana)

.Sdurece: MPO

com_cpat






Table 4.4 Derived Present Condition cropping patterns by flood phase: Bogra Polder-2

LAND TYPE
FO

FI
TOTAL

F2

3

TOTAL

F4
GTOYAL

14679
5990
20669
7436
17214
24650
0
45319

AMOUNT(HA)

IRRIGATION BALANCE

HYV.BO
WHEAT
HYV AU

TOTAL

18252
0
0

18252

_ DISTRIBUTION OF LAND BY IRRIGATION STATUS BY FLOOD PHASE

LAND TYPE

FO
Fl

TOTAL
F2

F3

TOTAL

F4 .

TOTAL -

CROPS ON FO+F1
 RABI SEASON

HYV BORO
WHEAT

POTATO

TOBACCO

'PULSES
OILSEED

'SPICES.
VEGETABLES
Sub-Total -

TOTAL
CROPPING INTENSIT
CROPS ON F2 LANDS
HYV BORO

DW AMAN

OILSEED

PULSES

JUTE

1..BORO
- Sub-Total

‘CROPPING INTENSITY

CROPS ON F3 LAND
HYV BORO - |
LOCAL BORQ'
D.W.AMAN
OILSEED

~ Sub-Total

- CROPPING INTENSITY

nldoat2 .

1198
4206
3718

10328

18252

4206
1552
139
170
1000
0
0

156

AREA AREA
11671 14679
4792 5990
16463 20669
3718 1436
6886 17214

24650

. _ 0
27067 45319

. AUS SEASON

B. AUS 1795

HYV AU 0

JUTE 596

OILSEEE 0

SPICES ]

VEGETA 78

Sub-Total 2469

723
25492

123

3718

4420

0
615
0

0
8753
113

10328

g

9468
491

20287
118

IRRIGAT NONIRR TOTAL % IRRIG
AREA
3008

20
20
20
50
60

- 40

AMAN SEASGON

HYV TA
L.T. AM
VEGETA
SPICES

Sub-Total

11383 SUGARC
4119 ORCHAR
78
0

15580 Sub-Total

ANNUAL CROPS

206
14

220






Table 4.5 Derived futnre-without cropping patterns by ﬂm& _phése: Bogra Polder-2

LAND TYPE

AMOUNT(HA)
FO 14679
F1 5990
TOTAL 20669
F2 7436
F3 17214
TOTAL 24650
F4 0
GTOYAL 45319

IRRIGATION BALANCE

HYVBO 3349
WHEAT 0
HYV AU 0
TOTAL 33491

DISTRIBUTION OF LAND BY IRRIGATION STATUS BY FLOOD PHASE

CROPPING INTENS 151

CROPS ON F2 LANDS

 pidfw02

"HYV BORO - 6321
DW AMAN 2696
OILSEED . 0
PULSES. - - 0 -
JUTE _— 0.
L.BORO. ~ = - 0.
Sub-Total 9017
CROPPING PATTE 121
CROPSONF3 LAND =

HYV BORO 15493
LOCAL BORO 0

D.W.AMAN 5595

. OILSEED 0
Sub-Total . 21088
CROPPING INTENS 123

LAND TYPE IRRIGAT NONIRR TOTAL
' _ AREA  AREA  AREA
. FO 8084 6595 14679
Ft- : 3594 2396 5990
TOTAL 11678 8991 20669
F2 6321 . 1115 7436
F3 15493 1721 17214
TOTAL 24650
T4 . ; 0
" TOTAL 33491 11828 45319
CROPS ON KO+F1 S -
RABI SEASON AUS SEASON
. HYV'BGRO 11677° B. AUS 0
WHEAT 1552 HYV AU 0
POTATO 139 JUTE 596
- TOBACCO: 170 OILSEEE 0
PULSES. 1000 SPICES
OILSEED o 0 VEGETA . 78
SPICES 0
VEGETABLES 156 . .
" Sub-Total 14694 Sub-Total 674
TOTAL 31168 o

% IRRIG

55
60
56
85
90

'74_

AMAN SEASON  ANNUAL CROPS

HYVTA 11383 SUGARC:
L.T. AM 4119 ORCHAR |
VEGETA 18 -
SPICES 0.

Subﬂ'zl'oéal " 15580 Sub“Tét_al

206
id

220






Table 4.6 Derived futuro-with cropping patterns by flood phase: Bogra Polder 2

LLAND TYPE AMOUNT(HA)

FO 19034 4355
Ft - 5891

TOTAL 24925

2 4532

F3 15862

TOTAL 20394

Fd 0.
GTOYAL ' . 45319

" IRRIGATION BALANCE -

HYV BO
WHEAT
HYV AU

TOTAL

33491

0
0

33491

DISTRIBUTION OF LAND BY IRRIGATION STATUS BY FLOOD PHASE

CROPPING INTENS 121

' CROPS ON F3 LAND -

HYV BORO L4216
LOCAL BORO- SR ¢ 5

. D.W.AMAN . 5155
_QILSEED - T |
TOTAL. . 19431

CROPPING INTENS .~ 123

Cpld2tw

LAND TYPE IRRIGAT NONIRR' TOTAL
AREA  AREA AREA
FO : C 11534 7500 19034
Fl-~ : 3829 2062 53891
TOTAL 15363 9562 24925
F2 3852 680 4532
F3 _ N 14276 1586 15862
TOTAL 18128 2266 20394
- F4 g ' 0
TOTAL 33491 - 11828 45319
CROPS ON F0+F1
RABI SEASON ' . AUS SEASON _
HYV BORO 15363 B. AUS . 0
~ WHEAT 1552 HYV AU 0
POTATO 139 JUTE 596
TOBACCO 170 OIL.SEEE 0
PULSES: - . 100 SPICES 0
OILSEED . . 871 VEGETA 78
SPICES .0
VEGETABLES 156 :
. Sub-Total C 18351 Sub-Total 674
TOTAL - © 738309 : '
" CROPPING INTENS' 154
CROPS ON F2 LANDS
" HYV'BORO - . 3852
DW AMAN ' 1643
OILSEED : 0
PULSES ' 0
JUTE 0
LBORO. = .0
“TOTAL .. .. ° 5495

% IRRIG

" AMAN SEASON
"HYV TA

L.T: AM
VEGETA
SPICES

Sub-Total

14867 SUGARC
4119 ORCHAR
18
-0

19064 Sub-Total

"ANNUAL CROPS

206
14

220






also been able to distinguish between increases in HYV t. aman that could be due to flood control and -
those due to irrigation-induced shifts in cropping patterns, by holding irrigation constant in future-
- without and future-with conditions,

Other points to note in regard to cropping pattern analysis are:

(a) HYV boro areas are taken to be the same in future-without and future-with
conditions. Flood waters generally rise relatively late in the region and in most years
will not affect HYV boro, certamly not preventing it from being planted. Any
occasional effect of floods on boro is accounted for in the crop damage analysis.

() - Cropping intensities barely.increase and may even decrease with project.. Incremental _

: HYV t.-aman cultivation, for example, generally replaces another paddy crop (local
t. aman, b. aus or b. aman) and, if the cropping pattern HYV boro - HYV t. aman'
.replaces rabi - b. aus - !oca] {. aman, cropping intensities decline.

¢y, In the Lower Atrai, some benefits can be gained from regulatmg the rise of water to
~allow deepwater aman to become ‘established. Some farmers try to transplant
deepwater aman after harvesting boro,  but rising tloods may wash away the plant
before it has developed. Madest benéfits have been assumed to accrue in "flow" areas

- of the Lower Atrai as a resuit of partial protection provided there.

- It is felt that the approach-outlined above allows a generally realistic forecast to be made of shifts

- which are genuinely the result of flood control and not of other simultaneous changes such as
~irrigation development. If the resuiting forecasts are more conservative than some pred;enons made
_in the past, it 1s felt that such an Outcome is nonetheiess realistic.

This approach as descnbed above could be usefully’ developed in future. One of the strengths of the
MPO approach is that it provides a logical framework for land classification which is practical for -
agncultural development planning. However the assumption of a standard transition is limiting, and
_ in'that sense the hydro-dynamic model provndes great potential for making more accurate and project-

specific assessments of likely shifts, as well as allowing more detalled analysis of the timing and
durauon of ﬂoodmg for ﬂoods of different magnitudes.

Crop Input Use

'Crop mput-output data were compiled for the crops listed above Data were der;ved from the
tfollowing secondary sources:

- MPO Techmcal Report No. 14: Acmultural Produet:on Systems

. Agro Economlcs Research Costs and Returns Reports for selected years, 1982 83 to
1988 89 :

. : _ 'IFDC Farm-Level Femllser Use Surveys for 1989—90 and 1990 91
- World Bank Selected Issues in Rural Employment (1983)
The agrlcultural survey conduated by the study in 1991 gave further. mtormatxon on input use and

ylelds
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Most data sources on mput use tend to show broad agreement on lhe quantities used. “Therefore at the
reglondl pianmng level the estimates derived can be regarded as reasonably accurate.

These data sources were combined to get a composite data set for input use and yields. These data
are shown in Tables 4.7. and 4.8. for present and future conditions.

. Crop Yields

Comparing different data sources, there tends to be greater variability in y181d estimates compared
to estimates of input requirements. This is important since assumptlons on yields have a significant
[impact on potential project viability. MPO "future" yields, for example, tend to be significantly higher
-than those given by other sources, : -

~“There also appears to be some intra- reglonal vanablllty in yields, wﬂh parts of the Lower Atrai
 having particularly high HYV boro yields. In this study, however, no such variability has been
consuiered ot the assumption that other areas would tend to close the gap over time.

~ There is no consistent evidence that ﬂood control pro;ects in themselves result in yleId increases,
although in prmeiple the increased secumy that such projects should provide could be expected ‘(o
- encourage farmers to intensify production and increase yields. In this study no such increase has been
considered.. The difference between without- and \Vlth—prOJect conditions i in terms of reduced crop
damage is accounted for separately in crop damage estimates.

However, 1t ‘has been assumed that yields will increase in future, (1 e. in both w:thout- and wath—
project eondltlons), particularly of HYVs. Available data tend to show rather flat yields, even of
HYVs, in recent years, with overall yield increases bemg achieved by substitution of HY'Vs for local
varleties . o

Nonetheless it is hkely that during the life of FAP pro;ects yield i increases will oceur due to further
- varietat improvement. Such yield increases’ will affect project viability; even though the higher yields
will also- apply to future-without conditions, as long as with-project cropping patterns show increased
-areas planted to the higher yleldmg crops.. The assumed yield increases are 1% per annum over 15
years for HYVs (until the year 2007, which has been taken as the reference year for analysm), and
03 % per anium for other crops.

Yields. under present and future conditions are shown in Tables 4.7. and 4.8.

Cr op Reszdues and Lwesrock Beneﬁts

The FAP 12 studles showed that some ﬂood conirol prOJects resulted in slgmﬁcant loss of grazing
. land as: cropped areas increased. Any loss of grazing land would further weaken the already under-
nourished- livestock used for land preparation and thereby could adversely affect production.
. Conversely, increased crop production results in increased crop residues which can be used as fodder
(despite the lower nutrlent vafue of HYV straw compaI ed with an equivalent weight of local paddy
s straw) : .
Asa SImpllfymg assumption it has been assumed that the' gams and losses (o lwestock batance oul
and that the overall impact of flood control pro;ects ot livestock is neutral. In the economic analysis
this is accounted for by removing the value of crop residues from the value of both future-w;th and
future-without crop production.
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Table 4.8 Future condition input use and yields.

Present Labour Dfaft Seed Fertiliser - Production(mt/ha)

Crop (man [Animal Urea TSP MP | ‘anure | Pesticide | =~ Main By-
days) | (pair | (kg) | (kg)| (ke)} (kg)| (kg) (kg) Crop | Product
_ : : dayS)_ ] : . -
HYV Boro 2151 sol 30| 210 139 46 0 05| 5715|5175
Local Boro . | 160{ 40 30 63] 42 14 0 0| 2.625| 2625
HYV Aus 205 S0| 30| 9] 103} 34 0 0.5 4.3125] 43125
Local B.Aus 60| 45| - 8o 55 o 01 1300 0 1.68 1.68
HYV T.Aman] 190 50| 30| 149| 103 34 0 0.5 43125| 43125
|Local T.Ama| 140 44| 30 49 33 11| 1300 0 2.3625] 23625
"IDW Aman 115 45{. 30 5| o 0] 660 0 1.68 12,52
Wheat 120 40| 140 80 26 0. 0 0.25 1785 | - 1.785
Tute b 2ol 48], 7| 64 21 w6 0 0 1.785 3.57
Sugarcane 1. | 260| 65 5000 | 187 75 112 100| - 075 44.1 '
Sugarcane 1 | = 230 65{ 5000 50| 20| 300 1400 0 - 20
Potato - 190 45 1000| - 79 53 79| 1500 0.5 10.5
Pulse 50 30 30 311 -0 o] o 0 0.84| - 1.05
Oilseeds 750 36 10 79 79 321 700 0.5 0735 1.05
Onion 1500 40] 6.2 58 39 58 0 0 8.4
Vegetable 270 | 50| 0.3 66 44 66 0 ol 1575
(Brinjal) ' ' .
‘Tobacco _ 260 60 0.1 0 26| 26| 2800 0.5 1.05
Banana . '
SOURCES:

(l)MPO Tec‘mlcai chort No.14.

(Z)World Bank: Bangladesh Selected Issues in Rural Emplcymcnt (1983).
_ " (3)Agro-Economics Research,MoA.C0$ts and Returns for years
1982-83 to 1983-89. '

g '(4)iFDC Farm-Level Fertiliser Use Surveys for 1989/90

'Rabi/Boro and Aman Seasons.

(S)Consult.ants' field survey data.
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This assumption does not appiy to_jute since the jute residues have no value for livestock. They do,
however, have a considerable and perhaps growing value for fuel and housing, reflected in the fact
that (in economic terms) the vatue of jute crop residues is almost 50% of the gross value of the crop
itself,

‘Minor Irrigation .

The dramatic increase in minor irrigation throughout much of the region has been the main source
‘of growth in agricultural output in the last decade. Most of this increase has been due to the spread
of shallow tubewells (STWs) which from a water management vtewpomt are well suited to
~“Bangladesh’ agrarian structure. Most of the additional irrigation capacity is used for HYV boro
_cultivation, and to a much smaller extent for supplementary irrigation of HY'V't. aman post monsoon.

The growth of minor ;rrlgatron in the region has been mdependent of flood control and will basrcally
continue to be s0. Nonetheless availability or non-availability of irrigation is a major’ determinant of
without-project cropping patterns and therefore has an indirect influence on the types of cropping
pattern changes that mtght occur with flood control.

' The approach used here has been, for each area, to pI'OjBCt forward the ltkely coverage ot 1rr1gatton
. by the year 2007, and to use the projected 1rrtgat10n rate as an estimate of the HYV boro area in

. future-without and future-with conditions. The change in projected boro area is the main cause of shift

between present and assumed future-without cropping patterns: for example it affects areas of aus,
deepwater aman and in some cases rab1 crops, all of whtch are hkely to declme between present and
fumre-wrthout condlttons :

In the croppmg pattern analyses the HYV horo area has been allocated to flood . phases on the
- assumption that a higher percentage of area irrigated is normally found on the lower-lying areas. The
assumption has been made on the basis of historical experience in the Lower Atrai, where STWs were
used on land normatly planted to b. aman, to replace b. aman with HYV boro. In future, this pattern
is likely to change as the low land becomes. fully used up and irrigation will have to take place on
higher land. The shift may also require use of a different technology.

Costs of minior irrigation enter into the analysis as an annualised cost included in crop production
costs. The derivation of these costs by type of irrigation equipment is shown in Table 4.9, For the
analysis, the annualised cost of STW irrigation was used throughout,

 Financial Prices of 'Crops aﬂd Inpuis

' Financial prlces for crops were der;ved from the farmgate price data collected at twenty survey
locations in the region by the Directorate of -Agricultural Marketmg There -‘was a high degree of
umformrty in prices between locations so a simple average of prices at the twenty locations was used
. as 4 basis for calculating financial prices. Prlce data were collected for the last seven years (1985-86
e fto 1991 92) for the months for which they were available (generally the three months immediately
; post-harvest) The average prices for the last three years were then converted to 1991-92 prices using
the GDP deﬂator and the average of those three years was taken as the relevant financial price.

;' : Input prlce data were collected from dtfferent sources Labour wage rates and draught power rents
- were collected during field surveys. The wage rate data were also checked against BBS data. In
. comparlson with other regions, the wages and draught power rents appear to be rather-low in the NW

regron
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Table 4.9 Cost of minor irrigation

A. ESTIMATE CAPITAL COSTS FOR 0.5 CUSEC SHALLbW TUBEWELL

. ] : Counversion

Item : Pinancial Prices (Tk) Pactor
Local Poreign Duty/  Total
. Surcharges

Pump{centrifugal) 3000 1000 420 4420 0.62
Fngine{diescl 12hp) - 1000 8000 0000 0.62
Atecasorics _ 500 we | a2 &2 062
Pipes elc . 3000 1000 420 4420 0.62
Drilling/installation _ :
Skilted labour 1000 o 1000 0.87
Unskilled labour 1000 0 1000 0.65
Canal aysiem : o :
Unskilled labour 782 0 1782 0.65

TOTAL 11282 10100 382 22264

B.ESTIMATED CAPITAL COSTS FOR 2.0 CUSEC DEEP TUBEWELL
’ (1991 prices)

ftem o Pinancial Prices(Tk) Conversion
’ Logal Foreign: Dutyfl Total = PFactor
) : ) Surcharges -
Pump, shalt 6063 28200 32430 66693 0.62
Gear box 1226 5700 6555 13481 G.62
Engine(3t hp dicsel) 154800 72000 82800 170230 0.62
Pump house and base 10000 0 10000 0.87
Pipcs - 48m UWC -~ 33000 10000 11500 59500 0.61
Screen - 36m 58 14405 67000 77050 158455 0.61
Reducers, bail plug 1500 1000 11507 3650 0.61
Instailation '
Skitled Labour 28746 o | 28746 0.87
Unskitted Labour 6844 0 6344 0.65
Materials - - ) 5475 4] 5475 0.57
Test boring 4103 0 4103 0.87
Weli shrouding 20590 0 20550 0.87
" Transpost elc 34241 0 34241 6.68

Canal System

Eanth work | : ‘ :
-Skilled Labour 1149 0 1148 0.87
Unskillcd Labour 10341 0 . 10341 0.65
Structure ’

Materials 5030 t105 6135 - 0.37
" Skilled Labour - 1840 0 . 1340 0.87
Unskilled Labour - 4294 ) 4204 0.65
TOTAL 200327 185005 211485 605817

. ESTIMATED CAPITAL COSTS OF | CUSEC LOW LIFT PUMP
E {1991 prices) . :

Item : . ' Financial Prices(Tk) Conversion

’ Local - Foreign Tax Total Factor
Pump(centrifigal) . 3000 1000 - 420 4420 . 0.62
Enginc(dicscl) - 1000 8000 9000 " 0.62
Accessorics ‘ 500 100 47 642 0.62
:Pipes ete. o ' 500 100 42 642 0.61.
‘Canal System S ‘ e :
Earth work o .
Skilled Labotr 693 . 0 - 693 0.97
Unskilled Labour 6237 o 6237 0.65
TOTAL 1930 9200 S04 21634

TWCOST

Locl_l

1860
620
3o

1360

220

710
1265

7445

Local

3759.06
760,12
9597.6

2200
23180
§787.05
915

25009.0
 4448.6

Economic pri‘::cs(Tk)
Poreign Total  Life
S ym)
1000 2860
3000 2620
100 410
1000 2860
820
710
1265
10100 17545

Economic prices(Tk)

 Fareign

28200
5700
72000

10600
40870
1000

4763.25 -

3569.61
17913.3

23283.8

999.63
6721.65

4376.1
16008
2791.1

150675

Local

1860
620
.30
305

602,51

1105

158875 312088,

Total

31959.0
6460.12
81597.6
2200
33130
49657.0
1915

23572
4859
4490
3364

16884

28078

942
7342

5031
1509
3045

Life
()_'t:}

Economic Priccs(Tk)

Foreign

1000
8000
)
160

" 4054.05

7751.96

9200

Tuotal

2360
3620
110
403

368
4428

17291

Life
(yrs)

[ AT BT RV ]

w

288

BEEESR BBY

Interest Rate 12%
Annual Cost
Financial Economic

1226.152  793.3926

2496,69 2301,2742
1780972 1137381
1226152 793.3926

TTRAL 2ATAT62
27141 196.9611

494,346 350.92365

6176.256 4867.1584

Intercst Rate 12%
Annual Cost
Financial. Economic

9791.866 4692.2291
1979.280 948.47481
3013615 14441.143
| 1333.8° 1097.816
196586 4442.1384
21213.95 6648.0858
488.662 2563802

3848.514 ' 3135.8193
9162747 650.52292
732993 6011212
549,3096  450.37232
2756.589 2260.4299
4584.185 3759.0826

153.8281 126.11496
1384453 982.94696
821.3538 673.55028
246.3392 . 202.024%2

574.3807 408.20012

3043329  45796.453

Interost Rate 12%

Finapcial Economic

oo e

1226:152 . .793.3926
2496.69  2391.2742
178.0972  113.7381
178.0972 112.3510%

192.2451 157.56388
1730.206 1228.3714

6001.437 4796.6963






D. ESTIMATED CAPITAL COSTS OF 0.5 CUSEC DEFEPSET SHALLOW TUBEWELL

(1991 prices)

Fipantial Prices(Tk)

Economic Prices{TX)

TWCOST

i Conversion

Ttem Local Porcign Tex  Total Factor
Pump(centrifugal} 3000 1000 420 4420 0.62
Engine(diesz! 12hp) 1000 8000 9000 0.62
Accestories 500 100 42 642 .62
Pipes ctc. 3000 1000 420 4420 0.61
Drillingfinstallaticn '
S_kiilcd_]abour 1000 0 1000 0.87
Unskilled labour 1000 o 1600 0.65
© Pit:unlined 2m:

Unskilled labour 750 0 750 0.65
Canal System ’ '

Unskilled Labour 1782 "} 1782 0.65
TOTAL 12032 10100 332 23014

Local  Foreign Total  Life

o {ytx)
1860 1000 2860
620 3000 8620
316 100 410
1830 1000 283D
370 0 870
650 . 0 650
487.5 ‘b 4815
11583 0 11583
7785.8 10100 17885.3

Av. Command Arcacha)

a8 e

Interest Rato 12%

" Annual Cost

W Ln n

(]

Pinagcial Ecosomic

1226.152 7933926
2496.69  2391.2742
178.0972  113.7381
1226.152 7350703

241.3467
180.3165

277.41

277.41
208.0575  135.23737
494.3446 1321.32400

6384.313  4961.6997 -

A.ANNUAL CAPITAL COSTS(T

5TW
DTW
LLP
DSSTW

Financial _Ea:duomic '

6176 4867
89483 45797
6002 4797
4562

6384

B.ANNUAL O&M COSTS(Tk)

STW 20269 14077
DTW 95557 6319
LLP 13119 9679
DSSTW 22910 - 15764
C.TOTAL ANNUAL COST(TK)
5TW 26445 18544
DTW 217695 133052
LLe 19121 14476
DSSTW 29734 20726

D.ANNUAL COST/HECTARE(T

STW

DTW
LLP

DSSTW

6611.25 - 4736

10884.75 66526

2731571 2068
35

5§81.5






Fertlhser pnces were collected from 1991 92 regional data provnded by IFDC. These data showed
~a considerable reduction in the extent of subsidy on TSP and MP during 1991-92, which brought the
- financial prices of these inputs more in line wnth world prices.

Seed prices were collected from the Directorate of Agncuitural Marketing where avaiiable ‘and
~ otherwise, in the case of grain crops, by dpplymg a ratio of 1.5 to the tespective crop output price.

in the case of other crops seed prices. quoted in the FAP Guidelines for Project Assessment were
used. .

: Other input costs (orgamc manure, pestlcuies) were collected in field surveys.

The conversion of ﬁnancial prices to economic prlces generally followed the recommendattons in the '
FAP Guidelines for Prq;ect Assessment. In this respect the decision to recommend a conversion factor
for paddy based on the average of import and export. parity pnces is supported: by this study.
However, if production increases fall off such that i import parity pricing is clearly relevant, calculation
of the conversion factor suggests it should be 1.19, not-1.02 as proposed in the Guidelines. With a
conversion factor for paddy of 1.19, the analysis of outcomes could differ significantly. Sensmvlty
: analyses testmg the 1mpact of such prwe shifts are descrlbed later,

1

. The conversion factors for fertlhser gwen in the Gu;delmes were superceded by the reduutlons in
subsidies during 1992. The border price based on the world market price was therefore recmlculated
- and used as the economtc price in analysns

The: resultmg financial and economic prices for inputs are gwen in Table 4, 10 and for crops in
Table 4 11,

Crop Budgets '

' Crop budgets were derlved in economic pnces from the physical mput—output data and the economic
price data. A number of adjustments were made to the crop- budgets before they could be used in
- analysis:

- exél_usiob of crop residues (éxcept jute) to account for li_vestbck impacts
- ihclusibn of itrigatibn costs (mostly for HYV boro produclion)

o mclusmn of the cost of credit, equwaient to 80% of cash productlon costs for six.
' months, at a rate of mterest of 12%. reﬂectmg the opportunity cost of C'\plial

- g mclus:on ofan ad(htaonai 10% of total production costs to reﬂ_ect mtscelianeous costs.
“The last iwo adjustments are based on recommendations of an carlier veision of the FAP Guidelines.
The basic crop budgets are shown in Table 4.12., and the adjusted budgets in Table 4.13.
 Timing of Crop Production Benefits
.'I’he_ﬁas_ic assumptions with regard to timing of the flow of benefits are that no benefits dccrue until-

| a project is completed, and that there is a five-year build-up to full development. The year 2007 has
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Table 4.10

Financial and Economic Prices for Inputs, NW Region,mid 1991-92

Financial Conversion " Economic
Price Factor Price
Input (TK) (TK)
Labour(m-~d) - 31.67 | 0.75 23.75
Draft power 25.00 0.87 21.75
{pair-days) |
Urea(kg) 5.12 1.17 5.99
TSP(kg) 6.60 1,34 8.84
MP(kg) 5.55 1.45 8.05
Manure(kg) 5.00 0.87 '4.35.
Pesticide - 504.00 0.87 438.48
(kg) : -
LLP(ha) 2732.00 2068.00
|STW(ha) 6611.00 4736.00
|DSSTW(ha) 7324.00 5182.00
DTW(ha) 10883.00 6653.00
SEEDS:. 1 _ _
HYV Boro 9.92( 0.88 8.73
Local Boro 9.92 | 0.88 8.73
HYV: Aus . 8.76 10.88 1M
Local B.Aus 8.76 0.88 17
HYV T.Aman 9.60 0.88 8.45
. {Local T.Aman - 9.48 0.88 3.34
B.Aman - 9.48 088 8.3
L.I. Amian 9.48 0.88 8.34
(Paijam) . B o
Wheat 10.11 1.29- 13.04
Vate 25.71 1.06 27.25
Sugarcane - 0.95 |
Potato 0.87
pulse 24.50 0.87 21.32
Mustard/ - 19.89 0.88 17.50
Rape o :
Onion ~ .87
Vegetable - 0.87
(Brinjal)
" [Tobacco 0.87

inprice







Financial and Fconomic Prices for Crops,NW Region, 1991-92

Table 4.11 .

Financiai

Economic

e Conversion

Crop Price Factor Price
‘ (Ti/kg) (Tk/kg)

HYV Boro 6.61 0.88 5.82
Local Boro 6.61 0.88 5.82
HYV Aus 5.84 0.88 5.14
Local B.Aus 5.84 0.88 5.14
HYV T.Aman 6.40 0.88 5.63
Local T.Aman 6.32 0.88 5.56
B.Aman 6.32 0.88 5.56
L.L Aman 6.32 0.88 5.56
(Paijam)
Wheat 6.74 1.29 8.69
Tute - 8.57 1.06 9.08
Sugarcane 0.95

. Potato 0.87
Pulse 16.33 - 0.87 14.21
Mustard/ 13.26 | 0.38 11.67
Rape:
Cuion 0.87
Vegetable 0.87
(Brinjal) :
Tobacco 0.87

) Rice Straw s
HYV. 0.70 0.87 0.61
Local ' 0.93 087 0.81
Jute Sticks 273 0.87 | 2.38
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TABLE 4.13° ADJUSTED

(Tk., 1991-92 prices)

Per ha, RETURNS

CROP BUDGETS (ECONOMIC PRICES)

COST OF |

MISCELL.

GROSS | COST OF RRIGATION TOTAL|  NET
JCROPS . RETURN INPUTS COST _CREDIT COSTS PRODUCT[ON RETURN
(excl.crop (12%) (10%) COST
. residues) : _ .

HYV Boro 30119.00 | 9532.00 | 4262.00 | 662.11 1445.61 | 1590172 | 14217.28
HYV T.Aman 24282.00 8149.00 |  474.00|  413.90 903.69 9940.59 | 14341.41
|DW Aman 9526.00 |  4362.00] - 0.00] 209.38 457.14 5028.51 | 4497.49
L.T.Aman 13138.00 | 5349.00 0.00 | 256.75 560.58 | 616633 | 6971.67
|B.Aus 3635.00 5868.00 0.00| 281.66 614.97 |  6764.63 | 1870.37
HYV Aus 24282.00 8149.00 | 1705.00] 472.99 1032.70 | 11359.69 | 12922.31
Jute 24704.00 | 7395.00 0.00 |  355.00 775.00 | 8525.00 | 16179.00
Pulse 11936.00 2665.00 |  0.00| 127.92 279.29 3072.21 | 8863.79
Oilseed 8577.00 4465.00 0.00] 21432 467.93 |  5147.25 | 3420.75
[Wheat 15512.00 636400 [ 0.00 | 305.47 666.95 7336.42 | 8175.58'
Potato 41790.00 |  14853.00 0.00| 712.94|  1556.59 | 17122.54 |24667.46
Veg/Spices . 66108.00 | 8828.00 0.00| 423.74 925.17 |  10176.92 |55931.08 |.
Tobacco 22639.00 | 8448.00 |  0.00|  405.50 885.35 | - 9738.85 [12900.15
‘|sugarcane 42380.00 | 15506.00 |  0.00| 744.29 1625.03 |  17875.32 | 24504.68

" N.B. Crop residues'not é;;cluded from jute since not used for fedder.

adjbudg







' been taken as the reference year for the analysis, assuming on averag_e'that full development could
be reached by that year (some projects will reach. full development earlier): the choice of reference
- year mostly affects projections of the irrigated area and of future yields. '

The analysie is conducted using 1991-92 constant prices.

4, 3 2 Reduced Crop Damage

_ The second agncultural beneﬁt from flood contro! is reduction in crop damage caused by ﬂoods the
value of crop damage averted is then added to the benéfit side of the analysis. In some parts of the
region the major flood “problem” appears to be crop damage, rather than inability to intensify
production because of water constraints. This is the casé for example in the Thakurgaon and _Dinajpur
areas where monsoon cultivation of t. aman predominates but where flash floods, particularly in
recent years, have caused localised damage. It is probably also the case in the Lower Atrai, where
farmers are especially concerned about losing existing crops as a result of public cuts, and in the
Upper Karatoya :

The'refore aithough the h'igh'est returns come in theory from g.h'anges in cropping p'atterns, in practice
: _reduced crop damage is also of great concern to farmers hvmg within project areas.

The methodology used to assess crop da.mage mvolved dermng the expected annual crop damage by
developing a crop flood damage - frequency curve. The data to enable the crop damage - frequency
curve to be derived only exist at Old District level. These data comprise figures for area damaged (in
fully damaged area equivalents) and production lost. Table 4.14. shows crop flood damage for major
crops in the Old Districts of the region in terms of the % of area under a specific crop wh;ch was
fu]ly damaged, on average over the period 1971-88.

The value of productlon lost was caiculated by Old District for each’ year for .the’ penod 1971-88,
using constant 1988 prices. These data were then used to derive damage frequency curves. The first
- output of the analysis.was therefore a frequency curve for éach of the five Old Districts, from which
the expectecl annual crop damage was calculated for each Old District. The calculations are shown
in Table 4.15. It should be emphasised that there are very wide confidence limits attached to these

- ‘-caiculatlons but the resulting per hectare damage figures appear to be reasonable.

The next step in the analysns mvolved dlstnbutmg the Old D:stnct—level tagure for .expected annual
" crop damage according to the severity of damage. within each Old Distri ict, The only disaggregated
data that allowed such a distribution to be made were the thana- fevel damage figures for 1987 and
1991 (collected by the DAE). These years were both years of high flooding. The crop damage data
for these years were used to give a weight to each thana by which the Old District data could be
distributed. The weight used was.as follows: (1987 t. aman fully damaged area + 0.5 1987 b, aman
iully damaged area + 1991 t. aman fully damaged area + 0.5 1991 b. aman fully damaged area)/2.

- Basically this means the average ‘of damage in the two years, taking into account the higher value of

_t.-aman -compared to b. aman. A sample output from this “analysis is given in Table 4.16. for the

© Middle Bangali area which is oné of the parts of the region most seriously prone to flood damage,

B partlcularly through breaches in the BRE .

: Clear!y the above method provndes only an approx1mauon but it appears to be the best that can be-

o made with the available data, and it clearly picks out the thanas where it is known that crop damage -
s 31gmf’ icant and persistent. : o
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Table 4.14 Crop Flood Damage in NW Region, 1971-88

(Area of Total damage as % of total area under major crops)

Crop : Pabna | Rangpur | Rajshahi Bogra Dinajpur |
i Ams 6.0 2.9 18 21 0.6
»n - @ G 3) 5)

HYV Aus 2.4 1.6 2.7 50| 41
4) (5) 3 1 @

B. Aman 13.7 7.0 8.3 3.3 0.9

' (1) 3) - @) 4) &)
|L- T-Aman 47| 2.4 2.7 3.0 | 1.6
: (n @ 3) (2) &)
[HYV T.Aman 75| 57 2.6 2.9 2.4
m (2) 4) (£} &)

Note: Figures in parentheses show rank order of % damage
~ in each District for each crop.

Source: Yearbook of Agricultural Statistics

cfpdam






Table 4.15 Estimated average annual crop damage by old district

A. BOGRA DISTRICT

Frequency Return

(non- Period
exceed— {yr)
ence)
0 0
0.09 [.it
0.2 1.25
0.5
0.8 | 5
0.9 | 10 |
0.95 20
0.98 50
0.99 100

g

Estimated Cost & Cumulated

damage
{Tk mn,
1988
prices)

<

frequency
differ-
ential

{Tk mn)

costs
(Tk mn)

0

0

23.25

66.45

75.95

- 80.5

84.04

84.925

Average annual damage avoided by protection
~ upto specified return period

15
- Total 66.45
Tk per

ha NCA

192.6

{:10

75.95

220.2

d(Tk mn, 1988 prices)

1:20

80.5

2333

1:50

84.04 .

243.6

~ Convert to "1991792 prices uéing GDP deflator:

B S Y

Total 30.4045
- Tk per
233.046

ha NCA

1310

1:20

1:50

91.8995  97.405 101.6884

266.442  282.293  294.756

1:100.

84.925
246.2
1: 100
102.7592

297.902






B, DINAJPUR DISTRICT

Frequency Return  Estimated Cost & Cumulated

(non- Period damage - frequency costs
exceed- (yr) (Tkwmn, differ-  (Tk wn)
ence). 1988 ential

prices) {Tk mn)

0 0 0
- 0 0
0.09 .11 0 '
. 0 0
0.2 1.25 0 |
9.15 0.15
0.5 2 61 _ .
16.95 - 26.1
0.8 5 174 -
_ 3.7 20.8
0.9 10 248 -
) 1.8 31.6
0.95 20 320
138 32.98
0.98 S0 412 _
0.345  33.325

0.99 100 481

Average annual damage avoided by protection

upto specified return period d (Tk mn)
55 110 120 150
Tofal 26.1 29.8 31.6 | 32.98
ok pe;r

ha NCA 43.1 492 522 545
Conv‘ert.tc:. 1991-92 prices using GDP deflator:

5 110 1:20 1:50
'.Tt.Jt.ail_ | 31.581  36.058  38.236 3_9.9058..
T L
haNCA 52151 59.532  63.162  65.945

1:100

33.33

55.1

1:100

-40.3293

66.671






C. PABNA DISTRICT

Frequency Return - Estimated Cost &  Cumulated
(non- Period damage  frequency costs

exceed— (yr) {Tk min, differ- (Tk mn} .

ence) 1988 ential
prices) (Tk mn)

0 0 0
6.12 6.12
0.09 111 136
: 13.575 9.695
0.2 1.25 . 201 -
22.95  32.645
0.5 2 354 :
309  63.545
0.8 5 560
6.8  70.345
0.9 0 696 _ | _
S 3.275  13.62
0.95 20 827 .
o _ 2,535 76.155
0.98 S0 996 .
- 0.635 76.79
0.99 100 1123

Average annual damage avoided by protection

upto specified return period d (Tk mn)

s G0 120 S0
Total - 63.55 7035 .62 - 76.16
'.Tkg};e._r _
ha NCA 167.9 185.9 194.5  201.2

Convert to 199[_9ﬁ prices using GDP deflator:
L5 1:10 1:20 1:50
Total - ~ 76.8955 851235 - $9.0802  92.1536

Tk pér.

ha NCA  203.150 224.939  235.345 243.452

1:100

76.79
202.9
1:100
92.9159 -

245,509






D. RAISHAHI DISTRICT

Frequency Return  Estimated Cost &  Cumulated

{non- Period damage  frequency costs
exceed- {yr) {Tk mn, differ~ {Tk mn)
ence) : 1988 ential

prices)  (Tk mn)

0 0 0
0.00 0.09
0.09 1.1t 2 _ ,
5.225 5.315
02 125 97 _ '
_ 33.45  38.765
0.5 2 320 _
. 45 83.765
0.8 5 620 _
9.9 93,665
0.9 10 818 -
4.775 98.44
. 0.95 20 1009
. o 3.705 102,145
0.98 50 1256
0.92  103.065
0.99 100 - 1440

Average annual damage avoided by protection

upto specified return period d (Tk mn)

L5110 1:20 150 1:100
Total 83.77 .93.'67 9844 102.15  103.07
Tk per |

ha NCA 95 106.3 1.7 115.9 i16.9
' CpﬁQert to l99l"§2 prices usﬁné' GDP deflator:

5 110 1:20 1:50 | 1:100
Totél 101.3617 l 1l3.34b7 119.1124 123.6015 124.7147

Tk per . _
“ha NCA 114,95 128.623 © 135.157 140.239  141.449






" E. RANGPUR DISTRICT

Frequency Return  Estimated Cost& Cumulated

(non- . Period damage 'frequency costs
exceed- (yr) (Tk mn, differ~ (Tk mn) -

ence) 1988 ential
: prices) {Tk mn)

0 0 0

: 4.0923 - 4.09
0.09 . 1.1l 90.93 ‘
: 65197 10.6097
0.2 1.25  209.47 :
_ : 41.79  52.3997
0.5 2 488
. : 56.25 108.6497
0.8 5 363
: ' 12.45 121.0997
0.9 10 1112 o ' '
5,95 127.0497
0.95 .20 1350 _
: . 4.62 131.6697
0.98 50 1658 .
. 1.155 132.8247
0.99 100 - 1889

Average annual damage avoided by protection

'upFo_ specified return period d (Tk mn)
5 L0 a0 150 1100
Total 108.65 1211  127.05  131.67  132.82
._Tk'ﬁef | | o -
ha NCA 1325 1477 - 155 160.6 162

" Convert fo. 1991-92 prices using GDP deflator:
“1:5 10 1:20 1:50 1:100
Total  131.4665 146.531 153.7305 159.3207 160.7122

. TKper. S
“ha NCA 160.325 178.717 187.55  194.326 196.02






Ta_hle 4.16: Avnual Average Crop Damage MiddlePBangali Planning Unit

Thana ; NCA (ha) GCA (ha) ' Damage of Taman Percentage on Value of
C . _ and Baman (ha) Old District Damage (Tk.m)

Bogra | 12873 . |° 15140 1845 3.83 373
‘Dhunat 20925 24609 7219 | 14.98 14.58
Gibtali 20506 | 24116 | . 595 12.38 12.05
Swikandi | 17357 | 20413 1335 o 2.70
Sonstala (Bogra) | 8127 | 9558 3120 6.47 631 -
Sherpur | 5056 | 5946 856 178 173
Shibganj (Bogis) | 4236 4982 787 1.63 1.59
Kamsckanda -~ | 1101 1295 ' 63 | 0.34 : 030
Kazipur 24476 | 28785 2449 13.15 172
Raigenj =~ 8581 10092 ) 12.15 10.83
Sirajganj 16135 18976 1457 7.83 . 698
Gobindhaganj | - 721 848 s 0.14 021
Seghatta 12399 14582 4067 3.75 5.76
Total: 152493 © 179342 31577 81.20 | 78.49

RPEE1S . . - p : - ' 4 November, 1992
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