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PART I

PROJECT AMENDMENT SUMMARY AND RECOMMENDATIONS

Recommendations

1. Additional AID grant financing of $85 million over two years,
for a new project total of $235 million.

Original Authorization (FY 1978, 1979, 1980) $ 150,000,000

Project Amendment (FY 1981, 1982) $ 85,000,000

Total Project Funding $ 235,000,000
2. Extension of the Project activity Completion Date from

July 28, 1982 to July 28, 1985,
3. Fertilizer purchases from Code 941 countries.

Summary Project Background and Progress to Date

The project began in 1978 as an integration of three separate
USAID projects for fertilizer storage, bulk handling, and agricultural
input supply. Its purpose, then as now, was to increase fertilizer use
on an equitable basis. To achieve this purpose, the project has
addressed constraints to both supply of and demand for fertilizer.

Since this project was originally approved, fertilizer use has grown
from 715,000 MT in Bangladesh fiscal year 1977-78 to a projected offtake
of over 900,000 tons in FY 1980-8l. Over half of Bangladesh'’s farmers
use some fertilizer, and fertilizer use is most invensive on smaller
landholdings. A start has been made on restructuring the marketing
system, improving the efficlency of fertilizer handling and distribution,
eliminating the storage problem, and gaining acceptance of more fertilizer
products, A sampling of specific project achievement to date includes
the following:

1. Marketing

A New Marketing System (IIMS) for fertilizer has transferred
much of the distribution and marketing function from the Bangladesh
Agricultural Development Corporation (BADC) to nrivate dealers. Instead
of maintaining its vast system of 423 retail outlets at the thana level,
BADC has begun to retrench to a more manageable network of about 90
regional sales points and has increased allowable dealer markups. As
a result, a class of wholesalers has emerged, a network of private dealers
has taken over the local distribution function, and competition among
dealers has actually lowered prices to farmers in some areas.



Handling and Distribution

In the course of this project, BADC has become convinced of the
value of bulk handling and has become commit:ted to bulk importation
with local bagging. USAID, the World Bank, the Dutch, the FRG,
ADB, IFAD, and CIDA have either already begun or plan to import
fertilizer in bulk in the upconing ycar.

USAID has gained the agreement of government, port management,
stevedoring contractors, and labor to eliminate the use of
hand-held hooks in fertilizer unloading and novement operations.
This innovation may save an estimated 30,060 MT 1in unnecessary
fertilizer spillage annually,

Several improvements in the public fertilizer distribution
system have been developed and introduced as a result of this
project., Improved movement contracting, lifting agreements
with all the fertilizer factories, and improved import
programning, for example, all increase the operating efficiency
of the BADC,

Storq&g

In the course of this project, 27,000 MT of fertilizer storage
capacity (previously funded under the Fertjlizer Storage
Construction Project 388-0030) was completed.

This project has produced the National Fartilizer Storage Plan,
which was rationalized the location of needed warchouses to
maximize the use of the existiunjy transportation system and
dealer access to fertilizer, USAID and several other donors
(World Bank, IFAD, ADB, Dutch, and West Germany) are now using
the NFSP to locate warehouse construction sites.

Bids have been opened and evaluated for 162,000 MT of additional
storage capacity to be constructed with AID financing.

A standard for quality - durability, minimal maintenance. and
operatjonal efficiency - has been set for the BDG and other
donors to follow.

Fertilizer Imports

Since the project began, USAID has imported 280,900 MT of
fertilizers to help meet tho need for fertilizer supplies
beyond local production capability.

USAID has introduced diammonium phosphate (DAP) - a concentrated,
compound fertilizer with significant economic advantages over
Bangladesh's traditional simple macronutricat fertilizers. Because
early sales results indicate encouraging rates of farmer
acceptance, the World Bank has also bejun to import DAP and the
Ministry of Agriculture has recently requested the Dutch, West
Germans, and IFAD to do so.



- In response to research findings that indicate micronutrient
deficiencies in the soils of several regions of Bangladesh, USAID
has begun to finance the importation of micronutrient fertilizers
for experimental and demonstration purposes,

- The project has financed promotional campaigns fcr newly
introduced fertilizer products.

The USAID Mission had intended to seck approval of a two year
extension to the Fertilizer Distribution Improvement Project at the
end of FY 1980, But in July, 1930 Senator Frank Church, Chairman of
the U.S, Senate Committee on Foreign Relations, requested the General
Accounting Oifice to examine the planning and implementaticn activities
of the project so that the Committee could better assess whcther more
AID resources should pe commitced to the project. ot the request of the
Asia Bureau, USaID delayed submission of this project paper amendment
until after findings of the audit team were known. The audit report
was published on March 31, 1981,

Although USAID believes that the GAO audit report contains a few
unsupportable conclusions, tne Mission finds it to be, for the most
part, constructive and notes that the audit recommendations are
supportive of continued and expanded project activity in each of the
major areas of project concern, The audit calls for:

- a systematic approach to the planning of imports,

1
the effective marketing of DAP,

- development of a reliable agronomic datn base on fert.lizer use,

- collection of information on the performance or Jealers under
the NMS so that the system may be fine tuned to ensure
equitable farmer access to fertilizer,

- refinement of BADC's dealer discount policy to encourage more
dealers to enter the field,

- gradual removal of officially administered retail prices
for fertilizer,

- collaboration among USAID, BADC, and the project's consultiny
engineer for storage construction to speed implementation of che
Phase IT fertilizer warehouse congtructjion p-ogram, and

- coordination between AID and IFAD in tae establishment of
bagging facilities for bulk fertilizer imports.

I'hese recommendations implicitly call! for tae continuation of each
major area of project endeaver., USATE sup,orts them 21l and will continue
to work with the BIDG to accomplish them du- lng the period of the project
extension, The full text of the audit rep--t's conclusions and recom-
mendations, along with the Mission's resposes, appcears in Annex K,



C.

Summary amendment Description

Under this smendment the project will continue to address many
of the same constraints to increased fertilizer use on which ¢ has
focused for the last three ycars, but with added enphasis on the
demand side.

To fncrease fertilizer supplies at the local lecvel the project
will provide a portion of the country's phosphate import requirements,
construction of warehouses for transit and district stocks of fertilizer,
technical assistance to improve the efficiency of prublic distribution,
and incentives to encourage cxpanded private sector parcicipation in
fertilizer zmarketing.

To increase farm demand, the project will provide BDG credit for
fertilizer purchases and increased information as to nroper use of
fertilizers - both chrough the private dealer network. It will also
atteopt to increase the effectiveness of (and thereby the demand for)
the major fertilizers throupgh the introduction of gecondary and
micronutrient fertilizers,

AID funding for this amendment is proposaed as follows, in
oillions of dollars;

FY 1981 FY 1982

Fertilizer Purchase 8.0 24.6

Storage Construction 18.6 26.8

Marketing and Distribution 2.0 1.0
Systenm Inprovenents

Contingency 1.4 2.6

Total 30.0 55.0

Statutory Criteria and Mission Director's Certificaticn

The amended project meets all applicable statutory criteria;
the statutory checklist is attached hercto as Annex E. The Mission
Director has certified that Bangladesh has the capability to maintain
and utilize the project effectively: his certificate is contained
in Annex F.

Project Issues

From the start of this project, a major issue has been the extent
to which private dealers can play an active role in increasing the use of
fertilizer in Bangladesh, For the past three years this »roject has
broadened tuat role by transfering a significant portion of the markcting
function from public to private hands. This imenduent will expand that
role further through a Decler Develeopment Program, to include a dealer
credit component (banks cxtend credlt for fertilizer purchases to dealers,
who, in turn, pass somc c¢f it on to farmers), dvaler training in simple
fertilizer use technology, and the fustering of dealer associations.
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Another important issue is the ability of the Bangladesh /Agricultural
Development Corporation to increase its efficiency and effectiveness in
distributing fertilizer and promoting sales. In spite of the recent
curtailment of public sector involvement in arketing, BADC still plays
an active role at the national and regional levels, and any increase in
the efficiency of its opurations will mean more timely supply of fertilizer
and a lower effective public subsidy on fertilizer products. This project
amendment addresses the operational efficiency of BADC through conditions
precedent to disbursement of funds, through technical assistance,
to BADC, and through a management training proyram.

A third issuc is the incidence of the benefits of this project.
Are the small farmers who form the project's target population incrcasing
their use of fertilizar, and are the benefits of increasec fertilizer use
accruing to these small farmers? Preliminary results of the project funded
study "Banglad~sh - Equity Etfects of Fertilizer Use” (discussed in the
body of this paper) indicate that the use of fertilizer is slightly
higher on smaller land holdings than on large farms. A final report on
the first phase of the study, which covers four crop seasons, will be
published in September, 1981,

The programming of AID funding for this project Is also an 1scue.
The Mission has determined that $85 million is required to implement
the procject amendment. Yet most recent budget planning figures indicate
that the full $55 awillion obligation requested for FY 1982 may not become
available. The 1983 annual Budget Submission, for example, allocates
only $36 million to the Fertilizer Distributior Improvement Project in
1982, The Mission hopes that further funds will become availabl= to
fully fund the amended project in 1982, But to the extent that rull
project funding cannot be achieved by 1982, the Mission will seek to
obligate the diffcrence early in FY 1983,

F. USAID Project Comaittee

Jonathan Conly, F&AGR, Chairman
Charles Antholt, F&AGR

Phillip Church, F&AGR

Larry Crandall, PRO

H,S. Plunkett, PRO

Richmond dllen, PRO

Paul Caouette, RDE

William Miller, CONT

James Rogan, RLA



PART TI1

PROJECT BACKGROUND AND DETAILED DESCRIPTION

A, Project Backyround Update

1. Development of Fertilizer Use in Bangladesh

Growth in the use of chemical fert!lizers, from the early
popularization of ammonium sulphate in the 1950's thrcugh the establish-
ment of a state distribution system in 1662-A3 to sales of half a
million tonc in 1976-77, were outlined in the original Project Paper.
Since 1976-77, sales have increased at an average annual rate of
18.47 to 542,000 tons in 3ancladesh fiscal year 1979-80.

The most profound development in the subsector in the past
three years has bean in the systen of fertilizer distribution and
marketing. The Bangladesh .Agricultural Development Corporaticn's
tightly controlled system of distribution (described on pages 4-6 of
the original version of this document) has been strcarmlined and opened
up to the private sector. The complex system of 423 inefficiently placed
Thana Sales Centers (ISC's), each supplying a regulatec market, is being
replaced by fewer than 100 "rimary Distribution Points (PDP's) located
at the confluence of major transportation systems throughout the country.
Licensing of limited fertilizer dealerships has given way to unrestricted
competition among wholesalers and dealers who are free to transport and
sell fertili er wherever farmer demand leads them. Tie resulting
increased efficiency of resource allocation should lead to lower real
costs of fertilizer distribution. BADC's New Marketing System (NMS)
is described in more detail in section II.B.2(d) below.

Z. Constraints to Increascd Fertilizer Use

A great number . factors have congtrained the increase cf
fertilizer use in Bangladesh. Some of theac conretraints lie outside the
scope of this project but are addressed by other USAID and foreign donor
activities, some are already being addressed in the first three years of
this project, and others will be newly addressed under this project
extension. These constraints (on increasing both supply of and demand
for fertilizer) are listed here to established the context into which
Bangladeshi, USAID and other donor efforts have been and/or must be
directed in order to incrcase fertilizer uvse and, ultimately, food
production,

(a) Supply Side Constraints

(1) Erratic and inadequate production has long constrained
the supply of fertilizers in bangladesh. Considering its abundant supplies
of natural gas, 1t makes sound economic sense for Bangladesh to produce
urea locally, Yet outmolded physical plants, production bottlenecks,
and an undertrained workforce have kept production at well below rated
capacity at the threc existing fertilizer plants. Many trained techni-
cians have emigrated to the Middle East. The TSP complex in Chittagong
is totally dependent on imported raw materials and, at the time of this




wricing, is closed down for lack of sulphur (normally imported from
Iraq). Bangladesh has neither the raw materials nor the manufacturing
facilities to produce potassic fertilizers. (Actual production

figures for the Ferchuganj and Ghorasal urea factories and the Chittagong
TSP complex are presented in Annex B.4),)

(11) Inadequate import capaobility. A lack of foreign
exchange earnings and reserves severely limits Bangladesh’s ability to
import the fertilizers it cannot produce domestically., The current account
chronically runs in deficit (about $1.5 billion in FY 1979-80), and only
large capital inflows from the major irternational donor and lending
institutions enable the country to import the basic commodities and
capital gnods necesgsary for its development program.

(1ii) Poorly programmed imports have also constrained the
orderly supply of fertilizer. Poor timing of imports has resulted in
glutted transportation and transic facilities or, at the other extreme,
in regional shortages of one or more major fertilizer products.

(iv) Limited transportation and handliny capabilities=
A lack of rail wagons and poor gcheduling have linited Bangladesh Rail
Corporation’s ability to move large amounts of fertilicer quickly and
have made BADC dependeut on more expensive truck transport. Inadequate
port facilicies have increased the time and costs required to uuload
imports. .And the absence of fertilizer bagging facilities has forced
BADC to import bagged fertilizer rather than the cheaper bulk product.

(v) Limited Storage Capacity. A shorcage of good quality,
efficiently 'ocated warchouses has forced BADC to transport fertilizer
further than necessary and to store it in substandard coaditions. It
has also meant periodic shortages of fertilizer in areas where warehousing
capacity is completely lacking.

(vi) Until recently, an inefficient, state controlled market-
ing mechanism repressed the inclination of the private cormercial sector
to efficiently distribute fertilizer and to promote increased sales.
Restrictions on markups, a lack of dealer training and credit, and
restrictions on movement, prices, and choice of product constrained the
ability of the private wholesalers and dealers to effectively market
the product.

(vii) Hanagement incfficiency on the part of BADC increases
the operating costs of the public distribution system and with it the
real costs to Bargladesh of increased fertilizer usec.

(h) Constraints cn Demand

(1) Lack of Credit. Increased use of inputs is constrained
by the availability of credit for their purchase. In spite of recent
efforts to expand some limited institutional credit mechanigms, most
Bangladeshi farmers cannot get credit from non-traditional sources for
fertilizer purchases,




(i1) Land Tenure. Overpopulation and the distribution of
land in Bangladesh have forc:d many farmers into sharecropping
arrangements., In such circumstances where a sharecropper bears the
entire cost of his groduction inputs but only realics 21 portion of
the incremental production derived from these iaputs, the incentive for
investment in inputs like fertilizer is reduced.

(111) Micronutrient De“icienciees. Deficienciezs in some
soil micronutrients, such as zinc und sulphur, limit the effectiveneus
of the traditional macronutrient fertilizers. Until these micro-
nutrient-deficient soils are id:ntified and correcctive maicronutrient
fertilizers made available, the najor fertjlizers will not be as
beneficial as they could te in those areas where the deficiencies
exist. (To date, Bangladeshi soil scientists have tentatively
identified micronutrient aeficieut areas in eleven districts
comprising about six million acres.)

(iv) Lack of Complerentary inputs. Farmer demand for
fertilizer will, to a certain cxtent, be linked to the spread of the
technological packages that make effective use of fertilizews.

A slow growth in the use of irrigation and ot high yielding grain varie-
ties will retard the growth of fertilizer use.

(v) Farmer knowledge. Lack of information concerning the
optimal use of fertilizer in various soil conditions and on various
crops limits both farmer demand for fertilizer and the effectiveness
of its use.

3. The AID Role

Most of AID's past support to the fertilizer subsector has
addressed supply constraints, primarily in the forz of fertilizer
imports and more recently in the construction of storape facilities.
During the 1960's, AID played a leading rol~ in encouragping fercilizer
use in East Pakistan by financing a large proportivn of fertilizer
imports. (See annex B.15). In the period from the War of Liberation
to the commencement of this project, AID imported a total of 260,000
metric tons of urea, 300,000 MT of TSP, 40,000 MT of rock phosphate
(for local manufacture of TSP), and 10,000 MT of MP, Financing for
these commodities was provided under the Relief and Rehabilitation
Grant of 1973-76 and under the Agricultural iInputs I, II, and III
Projects of 1974, 1975, and 1977.

The Fertilizer “torae “onstruction Proiect (3:.5-0030)
financed desisn and construction of 27 srall and intermediate sized
godowns and ancillary buildings with a combined storage capacity ¢€
27,000 metric tons. These warehcuses were built between 1977 and 1980,


http:constructj.on

ALZ is also contributing to development of domestic fertilizer
production capability by participating in the financine of the .shuganj
Urea factory. The factory is due to begin test production in July, 1981
and has a rated annual ;roduction capacity of 525,300 tons. AID has
contributed $53 million toward the 3432 million overall cost of the
facility through the ashuganj Fertilizer Project (383-G016).

Other AID projects are contributing to legsening the constraints
on demand for fertilizer. Rural Electrification (1828-0023) will
promote HYV technology by bringiny irri-ation to small farmers.
Agricultural Researcn (338-0003) has heipad to develop the agronomic
recommendations brought to the farmers by the extension service.
and the Rural Finance Experiment Project (383-0025) has attempted to
inprove the credit system servicing both owner-cultivators and share-
croppers.

4, Other Donors

Development assistance to the fertilizer subsector from the
international lending and donor communities has been regular and
increasingly comprehensive. A complete listine of all externally
asgisted activities affecting fertilizer supply and demand is not
possible. But mention of those recent projects most directly
affecting the subsector establighes a userul context in which to set
this USaID project. Most of these activities address supply-side
congtraints,

fa) Production. The World Bank, ADH, ODA, USAID, IFAD, OPEC,
the EEC and the Governuwents of Iran, Switzerland, and West Germany
have combined resources to provide $258 million in loan financing to
construct and cquip the Ashuganj urea factory, due tu berin production
in 1981. The remaining; $174 nillion in capital costs is beinn funded
by the BDG. The World Eank has also undertaken to increasc the
efficiency of operationg at Zanyladesh's three existiny fertilizer
plants at Fenchugan}, Ghorasal, and Chittagong throush the Bangladesgh
Fertilizer Industry Rchabilitation Projcect which is desivned to
elininate technical production bottlenecks, train personncl, and
provide foreipn exchance for the irportation of spare parts, catalysts,
and chemicals. The uetherlands has apreed to provide a granulator
for the TSP complex in Chittagony in 1982 so that locally produced
TSP (now considered by farmers to be inferior because {t {s in powdered
form) can compete with f{nported :ranular TSP. The aAsian Development
Bank leads an internaticnal consortium which plansg to finance a
524,000 MT capacity urca factory, to be constructed in Chittapong
from 1982 to '98S5. ‘nd lasntly the Pennle's Remublic of China is
preparin: for congtruction of a new 100 000 ton/yecar urea plant at
Ghorasal. This last facility may come on stream in 1985,

(b) Fertilicer Ilmports. Twenty international ayencies and
foreisn governments aave financed the fmportation of 2.8 million tons
of fertilizer saince Liberation .  These Importa are listed by product.,
funding source, and year in appendix B.15,
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B, Detailed Project Description Update

1, Goal anu Purpose

The origiral goal and purpose of this project stand unamended.
The progranm goal to which thie project contributes is increased food
production, especially by small farmers. The Furpose 1s to increase
fertilizer use on an equitable basis.

(a) Progress towards poal

Measured from 1977-78, the agri:ultural year preceeding this
project, foodgrain production has increased by 13 jpercent over a three-
year period. The project's goal of a four percent annual growth in
foodgrain production has, therefore, been met thus far. Progress,
however, has been very irregular, as shown in Table 1, and the time
frame 1s too short for any meaningful estimate of change, Due to the
nation-wide drought of 1979, total grain production 'ield almost constant
from 1977-78 to 1979-80. Almost the entire gain resulted from the
1930-81 harvests.

TABLE 1

Foodgrain Production 1977-78 to 1980-81
(nillions of long tons)

1977-78 1978-79 1979-80 1980-81

Aus 3.10 3.29 2.80 3.60
Apan 7.42 7.43 7.30 8.00*
Boro 2,24 1.93 2.43 2,20°
Wheat 0.34 0.49 0,81 1.00
Total : 13.11 13.13 13.34 14.80%

* ggtimates

Progress toward the other goal indicator, a 67 annual increase
in production on land holdings of 2 acres or less, cannot be assessed
yet. The International Fertilizer Development Center is coordinating
the measurement of crop yivlds on various sized land holdings, as part
of the project-funded study “Banyladesh-Equity Effects of Fertilizer
Uso", When these data have been collected for two or more years, we
will bue able to estimate annual increases in production by farm size.

(b) achievement of Purvosc

Increaned fertilizer use on an cquitable basic 1s measured
in turms of both annual incruases {n overall fertilizer sales and
studiva of fertilizer ype by farm size and tenure status,
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(1) . Fertilizer Use Since FY 1977-78

In 1977-78, the year before the start of this project,
fertilizer sales in Bangladesh increased by 42%. Fertilizer use
increased by 2.7% during 1978-79 and by 14.7% in 1979~-80. This progress
1s weasur.:d against an objective of a 15% annual increase. The drought
of 1979 i3 seen as largely responsible for holding down sales in spite
of 4n iImp-oved supply and stock situation. It also appears that in a
numbzr of areas sales have been sluggish due to a lower than normal
vi2ld response to the basic macronutrient fertilizers. This is
suspectad to pe the result of aicronutrient deficiencies in the soils,

(11) Equity of Fertiiizer Use

The project funded study, Bangladesh: The Equity

Effects of Fertiiizer Use (discussed more fully in the Social Soundness
dnalysis) has generated some results concerning the equity of
fert:iizer use in Bangladesh, A preliminary draft report on the
1979 aman season indicates that use of fertilizer is slightly more
comzon on small farms than or larger land holdings (Table 2). Some
advonee acta on the 1980 boro season indicate the reverse. Data from
borh seasons, however, show that applicaticn rates are higher on the
small“' holdings in all tenure groups except for the boro cash

enters (Table 3). But measurement of progress toward the purpose
indicator of a 22% annual increase in fertilizer use on farms of two
or fewer acres will not be possible until the equity study has analysed
data over at least two years. A report on the 1980 boro, wheat, aus,
and ar 2n seasons will be completed in September 1981, and data
coilaection is nearing completicn for the 1981 boro and wheat seasons.

TABLE 2

Incidence of Fertilizer Use

fam Size Percentage of Fertilizer Users
Aman Boro

Lanrless Tenants 68 50

Q- FS§<1 acre 71 67

1<F _\_ .5 acres 61 66

2,52 F 'S5 acres 63 67

5~ fFS;i] 5 acres 60 79

7.5¢ 7S 61 74
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TaBLE 3

Average Levels of Fertilizer Use
(Maunds per acre)

1979 Aman Season 1980 Boro Season
Owner operated Rented Owner Oper- Share Cash Rented

Land Land - ated Land Cropped Land
Landless Tenants - .80 - 2.20 -
O¢FS £ 1 acre 1.00 .49 1.24 1.41 2.74
1<FS < 2.5 acres .91 .31 1.20 1.09 2.24
2.5<FS« 35 acres .94 .10 .92 1.06 3.33
5&FS<7.5 acres .79 13 1.1 .92 -
7.5¢FS .68 ,06 1.13 1.42% 3.33

* one farmer only

(c) Link Between Project Purpose and Goal

The link between purpose and goal is only partial; fertilizer
use 1s just one of many factors affecting the level of foodgrain
production in Bangladesh. To maximize domestic food production over
the long run, Bangladesh's human, natural, and financial resources
must be optimally allocated in the development of those factors
contributing to agricultural productivity. The USAID Mission has
scheduled for 1981-82 an Agriculture Sector Assessment, designed to
develop a comprehensive sector development stratesy, which will
define the roles and relative importance of all of the determinants
of food production, including fertilizer.

At this time, however, the Bangladesh Government and USAID
remain convinced that increased fertilizer use is one of the most
practicable means of affecting yields. Under averaye Bancladesh farm
conditions, one ton of fertilizer can be expected to increase food
production by about 3.5 tons, as discussed in annex B.6, (This yield
response 1is still an unproven rule of thumb; in September, 1581
results of the Equity Study will ;ive us a more reliable figure).

By this standard, a 15% annual increase in fertilizer use over the
period 1979~-80 to 1984-85 (an increase from 846,000 to 1,700,000
tons) could be responsible for as much as three miliion tons of
additional foodyrain production in the year 1984-85 alone.
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2. Outputs and Inputs

The specific activities comprising this project are directed at
the constraints on fertilizer supply and demand outlined above. All
outputs are designed to contribute to the project purpose of increased
fertilizer use.

(a) For the Caonstraints on Imports

BADC is committed to keep domestic fertilizer supplies at
such,a level that local shortages do not occur and local stocks are
sufficient to push sales. The strategy of the government is to manu-
facture as much of these supplies as possible in Bangladesh. But
needs for phosphates and potassium will always have to be met through
imports, and for the foreseeable future 3angladesh will need outside
assistance to supply the foreign exchange for these import raquire-
ments. Projections of sa.es, local production, stock levels and
import requirements through 1984-85 are presented in the Technical
Analysis, table 7.

Thus far, USAiD has financed the importation of 30,000 metric
tons of TSP and 156,000 tons of DAP under this project. These imports
have constituted 28 percent of Bangladesh's phosphate imports and 7
percent of its ovevall fertilizer supply in BDG fiscal years 1978-79
through 1980-81. (The project has also imported a small quantity of
micronutrient fartilizers. See Section II.B.2(g) below.) Under thic
amendment, the project will supply 75,000 MT of DAP in fiscal years
1982-82 and 1982-83. This quantity will constitute 26 percent of DAP
imports, 14 percent of total phosphate imports and 8 percent of all
macronutrient fertilizer imports over the two year period., Figure 1
indicates the role that USAID financing has played and is expected to
play in meeting import requirements and overall supply needs for
fertilizer, since the War of Liberation.
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While assisting the BDG to meet its import requirements, the
project has also undertaken to introduce diammonium phosphate (DAP).
in place of some of the country's supply of TSP and urea, on an
experimental basis. Since one ton of DAP has the nutrient equiva-
lent of a ton of TSP plus 0.39 tons of urea, it offers economic
advantages in terms of product cost, ocean freight costs, domestic
transport costs, and storage requirements. These savings and other
advantages are enumerated in Section III.A.2. The import savings
alone amouat to $99 ton in 1981.

With USAID financing, BADC began to import DAP in 1978-79 on
an experimental basis. Since them, the new fertilizer has sold well
enough that the BDG has made a major commitment to its promotion.
In FY 1981-82, BADC will concentrate supplies of DAP, as the major
source of phosphorous, in Rajshahi Division, an area accounting for
30 percent of national phosphate consumption in recent years. After
a one year trial, farmer preferences will become apparent when DAP
and TSP are supplied in equal quantities and compete bag-for-bag.
BADC and USAID believe that, once they have tried it, Bangladeshi
farmers will understand the advantages of the higher nutrient
content in DAP. The first supplies of DAP for this 1981-82 experi-
ment are being provided by the World Bank and USAID. Other donors
will finance the rest of the necessary DAP imports t. -oughout the
year. Beginning in July, 1981, BADC will establish separate sales
and stock targets for DAP and wili program DAP imports, just as it
does now for TSP, urea, and MP.

The mechanism for programming adequate imports has been improved
in the course of this project. With guidance from the International
Fertilizer Development Center (IFDC), BADC publishes a Monthly
Fertilizer Newsletter which estalishes monthly sales targets for
each district a year at a time and projects stock positions based
on expected production and sales and on planned arrivals of imports,
The scheduling of imports has improved somewhat as a result,
although occasional situations of oversupply or undersupply do occur.

(b) For the Constraints on Handling and Transportation

(1) Handling: An estimated five percent of the cost of
all fertilizer imports in Bangladesh result fvom the fact that fertil—
izer is imported In bags rather than imported in bulk and then bagged
mechanically in Bangladesh. Bulk importation and mechanical bagging
of all imported fertilizer would save Bangladesh about $15 per ton or
over $6 million in 1981/82. These savings, which derive principally
from reduced hLandling and freight charges and from the fact that
bagging operations are cheaper in Bangladesh than in most fertilizer
exporting countries, are enumerated in Annex B.16.
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In April, 1979, Soros Assoclates, Inc. completed thelr feasibility
study of bulk handling at Chittagong and Chalna Ports, funded by this
project. Three addenda to the study were produced in December, 1979.
Soros' principal recommendation was construction of a high speed mechan-
ical offshore unloading system at Chittagong and construction of large
bulk storage facilities along with bagging operations at both Chitta-
gong and Chalna. Although the capital cost of this alternative was
high, it appeared also to offer the greatest potentjal cost savings in
terms of quick unloading of ships and a maximum draft, allowing a
larger, more economical vessel size.

The principal feasibility issue remaining unresolved in the Scoros
Study was the human and organizational element involved in such large
handling facilities. Also, the World Bank financed test dredging of
the Karnaphuli River had not yet begun at Chittagong. Considering
these unknowns and the risk of committing so much capital to an endeavor
of such a scale, BADC decided first to test only a smaller portable
bagging operation in the ports.

In response to this decision, a request for technical proposals was
prepared by USAID, at the request of BADC, and was issued by BADC in
July, 1980. (Technical details of the proposed 360,000 ton per year
bagging operation are presented in Annex B.16) Detailed technical and
cost proposals for provision of bagging machines and handling services
were solicited in December 1980. Although the deadline for submission
of these proposals was thrice extended (the latest to May 11, 1981) it
is now apparent that there will be no bidder response. If this project
is to proceed with the establishment of bagging operations, the RFTP
will have to be revised and reissued.

Subsequent to the issuance of the RFTP, a local subsidiary of an
international fertilizer supplier was formed with the stated purpose
of bagging bulk fertilizer imports, first in Chittagong, then in
Chittagong and Chalna. Bulk Management (Bangladesh), Ltd. ordered
bagging equipment and has been awarded a contract to bag 15,000 MT
of DAP to be imported by BADC in May, 1981 with World Bank financing.
USAID and BADC will closely watch this handling operation. If it
appears that (1) Bulk Management (Bangladesh) Ltd. :an efficiently
handle bulk imports in sufficient quantities and at rates that allow
BADC to realize significant savings over bagged imports, (2) the
company offers its bagging services to all suppliers of bulk fertil-
izer, and (3) competition is free to enter the fertilizer bagging
business, then the USAID-revised RFTP need not be issued. If, however,
the new company nraves incompetent or too costly or if an enforced
monopoly situation should emerge, the revised RETP will be issued and
bagging equipment will be purchased by BADC with the project funds
reserved for that purpose under the original project authorizationm.
In the latter case, BADC officials would tour bagging facilities in
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other Asian countries prior to revision and reissuance of the RFTP.
pids would be evaluated in August 1981 and a contract awarded in
September. Mobilization of the equ. -ment and services would require
an additional six months, allowing upera:cion of the portable bagging
machine scheme early in 1982. Foreign exahange costs of the equip-
ment would be funded by USAID and all taka costs of the operation
would be borne by BADC.

The bagging component of this project has been designed in
conjunction with the bulk handling component of the IFAD Fertilizer
Sector Program, which wlll include minor improvements to a dedicated
fertilizer jetty, bulk unloading and conveyor equipment, and more
bagging machines (of the same type as those financed by AID), all
at Chittagong Port.

(11) Transportation: AID will finance construction of
rail sidings at 14 of the fertilizer warehouses constructed under the
Phase II construction program and at others built under the Phase III
program funded by this amendment. More extensive use of the Bangla-~
desh rail system will z “ow for quicker and cheaper movement of
fertilizer from transit godown to PDPR,

The project will also fund construction of wharfs for barges
and country boats at USAID-finaaced godowns located on the Bangladesh
inland wacerway system. This will allow increased use of the country's
cheapest transport mode both by BADC, in its distribution role, and
by private wholesalers and dealers who offtake fertilizer by boat.

(c) For the Storage Constraint

To generate the project output of increased fertilizer
storage capacity, the project has employed engineering comsultancy
services and plans construction of warehouses for 282,000 tons of
bagged fertilizer.

The International Engineering Company (IECO) was contracted in
September 1979 to select sires, design facilities, and supervise
construction of a USAID Phase II fertilizer warehouse program, (Phase
I was financed by the Fertilizer Storage Construction Project 388~
0030). When it became apparent that BADC did not have an adequate
medium-term and long range masterplan to govern site selection,
determine storage requirements, and make most efficient use of
Bangladesh's rail and inland waterway transport systems, IECO was
requested to assist BADC in the formulation of a National Fertilizer
Storage Plan. A draft document was completed in June 1980, and a
reviged final plan is expected in May, 1981. The plan identifies a
need for 657,500 tons of transit and 1ocal storage capacity to meet
BDG fertilizer sales targets for 1985/86® (The criteria for deter-

XUSAID estimates that the BDG sules target of 2,030,000 tons will not
be achieved until 1986-87. Therefore, the NFSP, as presently conceived,
will be sufficient for 1986-87 storage needs. In fact, as Bangladesh's
transport system 1s improved, stock turnover rates may be increased,
and the 657,500 MT NFSP may suffice beyond :.987.
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mining size and location of the warehouses are outlined in the
Technical Analysis.) 127,800 MT of this requirement is already in
place. USAID will finance construction of up to 282,000 tons under
this project. The remaining 233,700 tons of capacity will be financed
by the BDG and other donors. (The Dutch, Germans, World Bank, IFAD,
ADB, and others).

11 December, 1980 BADC issued an invitation for bids for construc-
tion of 162,000 MT of storage constituting USAID's Phase II program.
Bids were opened on March 25, 1981, and a contract should be awarded
late in May. It is expected that the last of the 26 sites constructed
under this program will be completed by September, 1983,

A Phase III storage construction program, to be funded under this
amendment, will consist of approximately 120,000 MT capacity. BADC
hopes to contiract for engineering design and supervision services in
July, 1981 and to engage the first construction contractor early in
1982. 1In the course of evaluating the bids for the Phase II construc-
tion program, the Mission noted that bids by American construction
firms were about 20 percent higher than the costs (after allowing for
inflation) of the Phase I program, which was built by Bangladeshi
contractors., It is therefore anticipated that BADC will contract
several local firms to build the Phase III program. The final sites
should be completed in the first half of 1985.

(d) For the liarketing Constraint

Perhaps the project's most significant contribution to
development of the fertilizer subsector has been the introduction
of the New MMarketing System (NMS) for fertilizers. The thrust of
the NMS is to transfer local distribution and marketing o :rations
€rom public to private hands in the belief that private wholesalers
and retailers will be more responsive to demand signals and will
transport fertilizer more efficiently than BADC.

Project inputs directed at reforming the marketing system (the
old fertilizer marketing system is described in section II.A.l1 and
Annex B.5 of the original project paper) have consisted primarily
of BADC's revision of its regulations and procedures and AID-
financed technical assistance in fertilizer distribution and market-
ing to analyze marketing problems and to recommend and evaluate
BADC reforms. BADC adopted the NMS first in Chittagong, on a
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trial basis, in December 1978, then in Dacca and Khulna Divisions,
beginning January 1980, and finally in Rajshahi Division, beginning
July 1980. The major reforms embodied thus far in the NMS include:

consolidation of BADC sales points to a smaller and more
efficient number of primary distribution points (PDPs)
and retention of Thana Sales Centers only in inaccessible
areas not adequately served by PDP dealevs,

open registration of dealers in place of the former restrictive
licensing requireuents,

increased dealer profit margins at PDP's to encourage entry
into the business and wider distribution,

reduced prices on large purchases at PDP's to encourage whole-
saling,

unrestricted private movement of fertilizer anywhere in the
country, except in the border areas, and

elimination of fertilizer "rationing", whereby dealers were
sometimes required to huy various feriilizer products in fixed
proportions.

An IFDC evaluation of the NMS after a full year of operatior in
Chittagong Divisions found that:

A

farmers' access to fertilizer increased by 130 percent since
the introduction of the NMS (measured in terms of retail sales
points),

prices farmers pald for fertilizers under the NMS were lower
than those paid under the old system,

44 of the 114 thana sales centers had been closed because
their sales had fallen by over 50 percent (replaced by sales
from PDPs), and

a new class of fertilizer wholesalers had developed. (44
percent of the active PDP dealers sold over 50 percent of their
fertilizer stocks to sub-dealers.)

new evaluation of the 1980 performance of the NMS is being

conducted in April-June, 1981. A preliminary glimpse at sales figures
indicates that 56 more TSC's may be closed because their sales have

fallen
PDPs.

by at least half as a result of increased dealer offtake from
(A 50 percent decline in sales under che NMS is BADC's

criterion for phasing out the old TSC's),
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Undar this amendment to the project, BADC will further strengthen
the eificlency of the New Marketing System by eliminating controlled
prices at the retail level and by setting dealer prices for various
imported fertilizer products in proportion to their costs to BADC. The
firsc measure will allow farmers situated near PDPs to enjoy retail
prices lower than the current administered prices. It will also make
it worthwhile for dealers to transport fertilizer to remote areas where
tronspor: costs are toc great for dealers to make a profit under the
carrant, conicollsd pricing system. The latter measure will more
equitabiy discribute the BDG's subsidy among the various fertilizer
products. Av present, for example, the subsidy on DAP is smaller than
that on the zquiralent nutrient purchases of TSP plus urea.

Anotiicr nev marketing system initiative to be funded under this
amencuernt will be a Dealer Development Program, consisting of dealer
training, uearer creust, and che fostering of fertilizer dealer asso-
ciations. USAID wili provide technical assistance and training
materials for this program in order to address the demand constraints
(lack of farm credic and limited farmer knowledge) discussed in sub-
gections {f) and (h) below.

(2) Foxr the Management Constraint

In the course of this project, the IFDC marketing consul-
tants to BADC have identified numerous deficiencies in the m~nagement
practiczs of tne organization which result in day to day opearcotional
inefficiency and increased costs of fertilizer distribution in
Bangladesh. Specifically, the consultants have recommended adoption
of a financial accounting system, restructuring of the BADC warehouse
management system, adoptlon of a fertilizer stock accounting and
reporting system, decentralization of decision making auciaority (both
to the aistrlct level and within the headquarters staff), reform of
the system of contracting for movement by truck, transfer of local
distribution co the private sector (NMS), improvement of handling
practices, and refinement of the import programming mechanism.
Current activities include participation in the development of a
Naticnar Tertilizer Use Policy Study (to establish long term goals
for procuction, disiribution, and introductior of new products) and
developazert of a least-cost movement plan. Training of mid-level
management in fertilizer marketing continues with IFDC assistance.
All of “nese cctivities, and others, are aimed at increasing the
opurazing efficiency of the organization and thereby minimizing the

coscs f jetting fertilizer to the dealer and, ultimately, to the
farumer.

Some of the recommended operational and administrative reforms
Yave heeu adopted already. For example, movement contracting
procedures have been revised, physical handling practices have been
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improved, more efficient lifting agreements have been reached with all
the fertilizer factories, buffer stock targets have been reduced to
more cost efiective levels, stock loss allowances for storekeepers have
been discontinued, and controls have been established to reduce short
landing losses in the ports. Other reforms will be conditions prece-
dent to the disbursement of funds approved under this project amendment
(see Section V.C, Ltelow). Furthermore, to assist BADC in instituting
management reforms during the period of the project extension, USAID
will fund a resident consultant to work with the planners in BADC's
Inplementation Division in drafting the project pro formas which govern
the operations of all BALC activities and in incorporating reforms
within the corporation's management information system. Once the
recommended efficiency mcasures are instituted in the regulations of
the organization, they cin be expected to bear results.

Yet, while BADC is reccptive to most specific suggestions for
cost cutting, the predominant management attitude within the institu-
tion is a belief that, in order to multiply fertilizer sales, BADC
must multiply its operating personnel and administrative structures
proportionately. Less attention is given to increasing the producti-
vity of the present 35,000 employees of the organization. Most mean~
ingful decisions are still ruzferred to the top management levels, and
as BADC grows it becomes more and more unwieldy. Subordinates are
not adequately used, trained, or encouraged. Superior performance is
rarely rewvarded.

Therefore, under this amendment, a management study and intemsive
training program will identify and promote a system of management that
will tap the potential of thnse levels of management now denied suffi-
cient responsibility or authority. By training top and middle-level
managers to delegate authority, to train subordinates, and to encourage
suggestions from the rank and file, it is hoped that the productivity
of the current personnel will be able to keep pace with or outstrip a
rapidly growing volume of sales of agricultural inputs.

Project funds will be prowided for:

a pre-traiaing study to identify the fundamental management
problems of BADC and suggest improvements,

the design of a training curriculum for improved management,

a training program,

follow-up and evaluation services,

institutionalization of the new management training program
within che BADC Staff Training Institute, and
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- design of a performance incentive system aimed at rewarding
operating divisions for superior performance in the achieve-
meant of established goals.

(f) For the Credit Constraint

Inadequate availability of credit constrains both the supply
of and demand for fertilizer in Bangladesh. Most dealers are rela-
tively small operators with limited capital to finance the fertilizer
stocks necessary to fully meet farmer demand. At the same time most
small and tenant farmers have difficulty in obtairing institutional
loans to finance their fertilizer purchases. This project will seek
to increase both supply and demand by making credit available directly
to th2 dealers and indirectly to farmers through the dealers. The BDG
will establish dealer credit through local branches of the Bangladesh
Krishi Bank in one Division of Bangladesh on a trial basis in 1981-82.
BDG has requested the central bank for an allocation of 150 million
taka for ihils purpose, and will request up to 600 million taka in 1982-
83, should the program warrant expansion to the rest of the country.
Credit will enable dealers both to increase their own inventoriees and to
increase sales by being better able to finance their customers. An
underlying assumption is that the dealer is more likely than a bank
to extend credit to farmers because of his interest in increasing his
sales volume and because of hls personal knowledga of his cuatomesn

Although the details of the program have yet to be worked out,
BADC and BKB have agreed in principle on several major points. BADC
will select eligible dealers from a list of active dealers - those
who 1ift fertilizer at or above certain minimum rates. Participation
in dealer associations and/or dealer training programs may also be
criteria for participation in the dealer credit program. » qualified
dealer will be eligible for a revolving line of credit in the form of
bank drafts in favor of BADC for given quantities of fertilizer.
This credit may be replenished upon repayment of cash receipts from
fertilizer salies or presentation of credit vouchers issued to farmers
to whom he has, in turn, sold the fertilizer on credit. Credit will
be extended on a seasonal basis at a 15.5 percent annual rate.

USAID will provide consultancy services to design, monitor, and
evaluate the credit program with funding provided under this amend-
ment for the Dealer Development program.

(g) For the Micronutrient Deficiency Constraint

Luhis the 17zt two vears, interest in problems of secondary
nutrient and micronutrient soil deficiencies has geown rapidly within
the Ministry of Agriculture and Forests. In particular, zinc and

sulphur deficiencies have been observed to reduce the effectiveness
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of macronutrient fertilizers in various parts of the country. While
soil mapping is carried out to identify more accorately the micro-
nutrient deficient areas, agronomic sxperimentation has begun te
determine optimal applications of ney fertilizera to redress chemigal
imbalances in the soila, To aid in this research and to provide for
demonstrations and for farmer purchases in soil defipient areas, BADC
imported 1,500 tons of sinc sulphate and zinc oxy-sulphata ‘. December,
1980, with project funding; USAID has also rzcently of'ered to procure
4 small quantity of granular soil sulphur for experimentation. Purds
provided by this amendment are budgeted for the importation of another
4,000 MT of micronutrient fertilizers during the next three years,

(h) For the Constraint on Farmer Knowledge

The project output of increased knowledge of correct fercili-
zer use will he approached, like the credit component, through the
fertilizer dealers. To supplement the Miniscry of Agriculture and
Forests' agricultural extension program, the project will train ferti-
lizer dealers in the correct use of all fercilizer products available
in Bangladesh. The dealer is in a unique position to disseminate
technical informarion and to encourage increased application of ferti-
lizer, because he has a degree of farmer contact unrivaled by any
extension service and because he i3 the last informed peraon the
farmer sees before applying his fertilizer. This projcct will supply
technical assistance to train Bangladeshi inntructores, who will form
several mobile dealer training tcams to visit all the district sub-
divigions of Bangladesh giving short courses (two days) to dealern.

It is believed that incrcased farmer knowledge of fertiliz - use,
imparted through an informed cadre of dealers, will {ncre. the
effectiveness of fertilizer on crops and thereby increase jemand for
fertilizer products.

~—
-

(1) For the Ccnstraint on Complementary Farm Inputs

Rapidly increasing fertilizer use {s llnked, in nart, ta
the spread of the HYV technologies which are more fertilizer Tegpon=-
sive. So to promote the project purpose and to diveraify crop
production, 21,312 tons of high ylclding wheat geed were {mported
with project funds in 1979 and 1980. As a result of the {ncreased
availobility of pood quality secd, wheat planting han Increased
from 654,000 acres in 1978-79 to 1,07 million acrens in 1979-80 and
1.5 million acres in 1980-81, BADC has developed o sued nultiplica-
tion system using both BADC farms and contract seed provers, Thia
local production cap.ucity, together with BADC-held nced stocks and
some importation financed by the BDG and Went Germany, i projected
to be adequate to mect wheat planting requircments for 1981-82,
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To develop the National Fertilizer Storage Plan, BADC and USAID
jointly conducted a point-by-point and thana-by-thana review of tie
agronomic fertilizer requirement, likely fertilizer demand, and trans-
portation facilities of the entire country. The major considerations
for selection of the Primary Distribution Points were: (1) to locate
them at the intersections cf major transport modes and (2) to minimize
their numbers, while (3) selecting a sufficient number of points so that
the private sector could feasibly. supply fertilizer tc all areas of the
country from cne or ancther of the PDPs. Transit warehouses are located
where required tc facilitate transfers from one major mode of transporta-
tion to ancther (i.e. ship~tu-barpe, ship-to-train, ship-to-truck,
barge-to-train, barge-to-truck, train-to-truck). The temporary storage
capacity provided at transit facilities reduces the need to intimately
schedule and coordinate transhipments and provides the necessary
flexibility to the movement system. To consolidate operations where
rossible, transit facilities serving some PDP's are located at other
PDP's which lie along major water and rail routes.

The warehouses included in the National Fertilizer Storage Plan
will be built according to the standard for construction of permanent
buildings in Bangladesh. The buildings will consist of reinforced concrete
columns, brick and mortar walls, slab concrete floors with reinforcing
mesh, and beam and slab reinforced concrete roofs. The modular designs
used in USAID's Phase I and Phase II construction programs (12 x 24 ft.
and 20 x 20 ft. column grid configurations, respectively) will be
available for use in the Phase IIT program.

At rated storage capacity, fertilizer will be stocked at an average
dengity of seven square feet of floor sgpace per stored ton. All ware-
houses will have truck loading rlatforms. Those located along rail lines
will feature rail sidings and rail loading platforms, and riverside
sites will include barge wharfs. Perimeter fences and ancillary buildings
will be constructed at all sites,

Until this system is completed, BADC will continue to rely on a
hodgepodge of owned and rented storage facilities, some located at NFSP
designated sites and others poorly located for supply and for sales to
dealers. At this moment, BADC-owned fertilizer storage amounts to
198,900 tons capacity, 127,300 of which will be incorporated into the NFSP.
This rest, mostly small 500 and 1,000 ton godowns, will be turned over to
other BADC operating divisions (storage of seed or irrigation oumps),
operated as Thana Sales Centers in remote thanas, or sold or rented to
the private sector,.

In addicion to its own storage facilities, BaDC rents 232,352 tons
of warehouse space in the ports, at transit and intermediate warehouses,
and at the PDP and thana levels, Since Liberation., USAID has monitored
fertilizer movement through all these levels in the course of several
projects and has visited almost all the warchouses. The rented facilities
in use have censistently been found to be unsuitable for fertilizer storage
and acceptable only as a short term expecdient, The reasons for this
situation are not hard tu discern, There is a scarcity of pgocd quality
storage throughout Bangladesh, especially in the rural areas. Where
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suitable warehouses do exist, however, the owners prefer to rent them to
other clients for stcrage of items such as jute or focdgrains, thus
avoiding the corrosive cffects of fertilizer (especially TSP and Urea).
Therefore, fertilizer is almost invariably stored in the only available
facilities, “ypically those with mud floors, cracked walls, anc leaky
roofs. Some is even storel in mud anli thatch huts. The fertilizer gets
dripped on from above and absorbs moisture from the ground below,
turning the fertilizer first mushy, then solid as a rock, and reducing
its chemical potency and marketability. As warehouses are built under
the National Fertilizer Storage Plan, BADC will release these
substandard rented godowns,

2. Fertilizer Imports

The major fertiiizers in use in Bangladesh during the last decade
have been the following simple macronutrient fertilizers:

Urea : 46 percent nitrogen, N
promotes vigorous plant growth; increases protein content

TSP : 46 percent chosphate, P50g
promotes cell division, root growth

MP i 60 percent potassium, Ko0
promotes fruit formation, Jdisease resistance;
orevents wilting and lodging.

Before the introlduction of DAP in 1979, these three fertilizers
constituted 99% of BADC's fertilizer sales in Banpgladesh. (Annex B.l
presents sales of all fertilizers since 1962).

In tue course of this project, the Bangladesh Government and USAID
have agreed to intro:duce DAP as a substitute for TSP ancd as a source for
some of the local nitropen requirements. A compound macronutrient ferti-
lizer, DAP contains 18 percent nitrogen plus 46 percent phosphate. The
major and compelling reasons for the plamned shift from TSP to DAP are
as follows:

(1) The higher nutrient concentration (a ton of NAP is the
nutrient equivalent of a ton of TSP plus 0.39 ton of urea)
affcrds consilerable foreipgn exchanze savings in terms of
product cost, ccean freight, and bags. The savings are esti-
mated at about $99 per ton of fertilizer purchased under
this granc”.

(2) DAP is compatible in stora;e with urea anl, unlike urea and
TSP, has litcle or no lamaging effecc on bags, warchouses,
and transportation equipment.

* Current import prices (C.I.F.) are $315/ton for TSP, $345 fur DAP,
and $330 for urea (all bageed)., A ton of imported DAP is therefore
calculated to be $99 cheaper than its imported nutrient equivalent
of a ton of TSP ;lus .39 tons of ur:a.
$315 + (.39) $330 - $345 = §$99,
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(3) The higher nutrient content will mean a 287 reduction in
storage requirements and domestic transportation and handling
costs, thus facilitating a more rapid expansion of nutrient use,

(4) DAP is an excellent basal (before planting) fertilizer.

To touch, sight, and smell, there is little difference between
granular TSP and DAP. Both are commonly applied prior to planting.
Once farmers appreciate the higher nutrient content in DAP, there should
be little difficulty in introducing DAP in place of TSP. 1In fact, most
countries in the region, including Afghanistan, Pakistan, and India,
have made the switch. Some districts of Bangladesh (l.e. those in
the Northwest Division) are already using considerable amounts of DAP
when they can get it,

In the two years that DAP has been available to the Bangladesh
farmer, no clear picture has yet emerged as to the farmer’s reclative
preference for DAP or TSP. The volume of DAP available in any given
area of Bangladesh has not yet been adequate to carve out a large share of
the phosphate market. So to test farmer acceptance cf and demand for the
new product, BADC and USAID have agreed to make DAP the sole source of
phosphates (an advanta;e that TSP has enjoyed for the last 17 years)
available for sale in Rajshahi Division during the 1981-82 fiscal year.

At the end of a year, enouzh farmers will have used it that DAP and TSP
will be able to compete bag-for-bag, as lenz as supplies are adequate, in
future years. To aid in this experiment, BADC has embarked on a DAP
publicity campaign in the five districts of Rajshahi Division to inform
dealers and farmers of the advantages of the double-ingredient fertilizer,
World Bank and USAID-supplied fertilizer will provide the initial stocks
of DAP for the program.

The other recent development to affect future fertilizer use is a
growing awareness of the potential roles of micro-nutrients in increasing
crop yields in Bangladesh. 1In 1979 zinc deficiencies and sulphur deficien-
cies were observed in the fileld and confirmed in laboratories in many
parts of the country. These nutrient Jeficiencies are especially prevalent
in soils that are intensively cropped and remain wet all year. Zinc defi-
ciencies arc observei to be resulting in irregular anc patchy rice seedlings,
poor tillering, stunted jrowth, and uneven maturity of the rice crop.
Sulfur Jeficiencies, the extent of which are not yet known, are reducing
both plant yields and protein quality. In response to the zinc problem,
USAID financed the importation of 1500 tons of zinc sulphate and zinc
oxysulfate in December 1980 an! recently offered to supply a very small
quantity of experimental zranular soil sulphur (to complement ongoing
experiments with sulfate fertilizers and aypsum). The zinc fertilizers
were distributed tc the various organizations engaged in agronomic research
in Bangladesh and to the known zinc Jeficient areas for supervised
demonstrations and for sales to farmers. If results are favorable and
sales go well, B.DC will ask USAID and other donors to supply more zinc
in 1981. The volumes of these micronutrient sales, however, will be
modest during the life of this project.
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Although fertilizer sales have increased dramatically since the
War of Liberation (see appendix B.l), the level of fertilizer use in
Bangladesh is still one of the lowest among the rice growing countries
of Asia, due to many of the constraints discussed in the Project Background
(Section II. A.2). But because the Ministry of Agriculture and Forests
has planned a concerted attack on these constraints during the current
(1979-80 to 1984-85) Five-Year Plan Period, BADC and the Planning
Commission are confident that fertilizer sales continue to rise at
15%/annum, The storage and trangportation cconstraints, for example,
should be greatly reduced in the plan period. And the rapid expansion
of irrigated land should increase demand for accompanying inputs like
HYV seed and fertilizers. The Government plans to expand irrigated
acreage from 3.66 to 7.2 million acres during the plan period.

& 15% anmual frcrcase in fertilizer offtake is consistent with
USAID projections in the original version of this document, and USAID
still believes it to be an appropriate target. Leaving aside for a
moment the importation of DAP, the following fertilizer equivalent
tonnages reflect an overall sales growth rate of 15% per annum.

TaBLE 4

Fertilizer Sales Projections to 1984-85
(thousands of long tons)

N(46%) P205(46Z) K,0(60%) TOTAL
1979-80 552 248 46 846
1980-81 630 288 55 973
1981-82 718 334 66 1118
1982-83 819 387 79 1285
1582 -84 931 449 95 1478
1984-85 1065 521 114 1700

If one then takes into account the fact that 37%k of phosphates
will likely be DiiP, beginning in 1981-82, and that each ton of DAP
provides the nutrient equivalent of one ton of TSP plus 0.39 ton of
urea, the following mix of fertilizers will provicde the same nutrients
as presented in table 4 above.

TABLE 5

Fertilizer Sales Projections to 1984-85
(thousands of long tons)

Urea TSP DAP MP TOTAL
1979-80 536 206 42 46 830
1960-81 611 239 49 55 954
1981-82 670 210 124 66 1070
1982-83 763 244 143 79 1229
1983-84 869 283 166 95 1413
1984-85 990 328 193 114 1625

* This estimate is based on BADC's commitment to the Rajshahi experiment
(Rajshahi normally uses 30% of Bangladesh's phosphates) and the likeli-
hood that DAP will constitute about 10% of the puwosphates sold in the
other three Division of the country,
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Bangladesh will meet as much of this demand as possible through
local production. The rest must be met through importation. The most
significant unknown in the local production equation is the date on
which the Ashuganj Urea Factory will come on stream. A series of construc-
tion setbacks has postponed the start of production for three years.
USAID's latest estimate is that test production at Ashuganj will begin
in September, 198l. The factory should operate at 60% of rated production
capacity by November, 1981 and reach targeted levels within 2 years.

Table 6 presents USAID's estimate of production at Bangladesh's four
fertilizer factories through 1984, Past production is presented in
Annex B.4,

TABLE 6

Estimated Local Fertilizer Prcduction
(Thousands of Metric Tons)

Urea TSP
Ashuganj Ghorasal Fenchuganj Suhtotal Chittagons Total
1980-81 - 342 80 322 60 382
1981-82 250 270 75 595 80 675
1982-383 375 270 75 720 90 810
1983-84 475 270 75 820 90 910
1984-85 475 270 75 820 90 910

Based on these sales projections and prcduction estimates, and
given an in-country stock requirement /including factory stocks) of a
three-month supply of urea and a five-month supply of phosphates and
MP, one can calculate projected import needs as presented in table 7.

USAID funds appropriated under this project extension will help
meet import requirements during Bangladesh fiscal years 1981-82 and
1982-83.

The greatest nced will be for phosphates, and USAID will continue
its leading role in encouraginy the adoption of DAP by importing
75,000 tons of DAP. This quantity amounts to 267% of DAP requirenents
but only 8 percent of total import needs over the two-year period.
This level of support will be lower than past AID practice, reflecting
current AID budget constraints, (Since Liberation, USAID has provided
28% of Bangladesh's imported fertilizer.) USAID will also import small
quantities of zinc, sulphur, and other secondary and micro-nutrients
as needed.
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TABLE 7

Fertilizer Import Requirements
(Thousands of Tons)

Urca TSP DAP MP Total
1981-82
Expected Opening Stock™ 150 140 45 55 390
Local Production 595 80 0 0 675
Sales 670 210 124 66 1070
. Import Requirements 116 92 139 44 391
1982-63
Required Opening Stock 191 102 60 33 386
Local Production 720 90 0 0 810
Sales 763 244 143 79 1229
Import Requirements 69 170 152 86 477
1983-84
Required Opening Stock 217 118 69 40 444
Local Production 820 90 0 0 910
Sales 869 283 166 95 1413
Inport Requirements 80 212 177 103 572
1984-85
Required Opening Stock 248 137 80 48 513
Local Production 820 90 0 0 910
Sales 990 328 193 114 1625
Import Requirements 195 252 201 118 766
*

These July 1981 .;ening stock fijures arc not required stock levels,
They are USAID estimates of the unbalanced stock situation which is
likely to exist at the end of this fiscal year. The opening steck

c” urea is particularly uncertain. The 150,000 ton figure assumes

a BDG sclf-financed import of 40,000 tons, which USAID is encouraging
and without which FY 81-82 {mports would have to be increascd.



B. Economic Analysis

1, Farm Level Financial Analysis Update

Farm level cost of production surveys conducted during the
last three-year period of project implementation validate the original
project paper's calculations of the profitability of chemical ferti-
lizer use to owner and tenant cultivators of foodgrains.l. Even at
actual -- lower than recommended -- average fertilizer use levels,
these surveys show that farmers have an incentive to adopt fertilizer
~ad that further income gains would be realized from increasing
fertilizer applications to recommended levels under proper management
conditions. These findings are supported by annually increasing
fertilizer sales; farmers 1in increasing numbers, are finding fertili-
zer a profitable investment.

Conditions under which farmers used fertilizer at the outset of
the project in 1977-78 are not the same as the conditions prevailing
today, nearly three years later. The most notable change has been
in the relative official prices of fertilizers and foodgrains. Table
8 shows that between July 1976 and Ngqvember 1980, official fertilizer
price increases totaled 80 percent,g.while official procurement prices
increased only 49 percent for paddy and 53 percent for wheat. More-
over, the wage bill- which accounts for over half of production costs
has risen at least as much as the procurement price. Irrigation and
pesticide costs, while of lesser importance in the production equation,
have also increased at least in step with fertilizer price changes.

Assuming no change in the structure of production (the proportions
in which inputs are used) and no increases in yields or arreage cropped,
these input price increases would have resulted in a deterioration in
farmers' incomes during the period covered. In fact, fertilizer sales
have continued to grow despite the increases in fertilizer prices, the
deterioration in relative fertilizer/grain prices, and adverse climatic
conditions during parts of the period. Thus the benefits of fertilizer
use appear to exceed its increasing cost.

1/ USAID and MOA Farm Level Cost and Returns Surveys for 1978/79 and
1979/80.

2/ For ease in calculations a composite fertilizer price is employed,
based on prices of the main fertilizers weighted by their relative
use 1in cultivation,



Relative Fertilizer and Foodgrain Prices

TABLE 8

and Price Changes

Fertilizer Sales Prices

Foodgrain Procurement Prices

D

Effective Price in
Dates Taka/maund*
July ;, 1976 ;6
July ;, 1978 ;5
Aug. ;7, 1979 ;3
Hlov. ;, 1980 1;1

Total change -
WJuly 1, 76 to
present)

Percent Effective

Change

162

282

222

80%

Dates
April 1, 1976

Nov, 15, 1977

April 5, 1979
Nov. 15, 1979
Nov. 15, 1980
Total change

(April 1, 76 to
present)

Price in
Taka/maund
Paddy Wheat
17 715
84 84
84 20
110 110
115 115

Sources: Fertilizer: BADC. Foodgrains:
*weighted average price

World Bank report.

Percent Change

Paddy

Wheat

12%

1%
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While we do not yet know the extent to which crop yields on
individual farmers' fields have improved over the project period and
the degree to which increased fertilizer use can be credited with any
yield increases, it is possible, using available figures, to assess
the extent to which higher yields might ameliorate the deterioriation
in fertilizer/foodgrain price relationships.

Consider, for example, the case of a wheat farmer (original
Project Paper Annex B.13, Table 2) who in 1977 applied two maunds of
fertilizer and obtained yields of 20 maunts of grain per acre. (At
56 taka per maund, he paid 112 taka for fertilizer.) Assume that in
late 1980 he applies 3 maunds of fertilizer at 101 taka per maund,
for a total cost of Tk. 303. The added cost of fertilizer would be
191 taka. With grain selling at 115 taka per maund in 1980, the
farmer requires only a 1.7 maund increase in yield (191 + 115) to off-
set higher fertilizer costs.

As findings become available from the project-funded "Equity
Study" survey and analysis, it will be possible to assess the extent
to which chemical fertilizer use and the efficiency of that use are
changing among cultivators of various farm sizes and tenancy groups.
Early "Equity Study" findings from the 1979/80 T. Aman and Boro crops
indicate that farmers of all sizes and tenancy groups were using
fertilizers at about the same levels and with about the same effi-
ciency, though as mentioned above, the 1979/80 T. Amar season was
not a typical Aman season.

It is expected that as farmers become more familiar with ferti-
lizer use and complementary measures (e.g. timely weeding, water
application, pest control) to maximize returns from its use, their
crop yields will improve. Measures under the project to improve
the timely distribution of fertilizer to farmers can be expected to
have a similar positive effect.

Under such conditions, farmers could easily absorb increases in
fertilizer prices out of the revenues generated from only modest
improvements in ylelds, even in the absence of grain price increases.
For example, a 25 percent increase in fertilizer prices would result
in only a 5 percent increase in total production costs, given no
change in cultivation inputs and practices. In the case of the wheat
farmer in the above example, only a further 5 percent increase in
yleld, or one more maund of wheat per acre (5 percent of 21.7 = 1.08),
would be required to pay for the added fertilizer cost in the absence
of any increase 1n output prices. The added yield of 2.78 maunds to
cover the increased costs of both greater fertilizer use (from 2 to 3
maunds per acre) and higher fertilizer prices, represents a ''reasonable"
output/fertilizer response ratio by the most basic agronomic standards.
Further analysis, however, will be required to determine the extent to
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which, under current and proposed agronomic practices, farmers can

increase yilelds in response to greater fertilizer use and still

absorb higher fertilizer costs. It should not be overlooked, of

course, that grain prices along with fertilizer prices are expected

to rise in the future. The need for maintaining income levels by
extracting greater efficiency (higher output response ratios) frem increased
chemical fertilizer use, will be reduced to the extent farmers can

count on rising grain as well as fertilizer prices.

In summary, there appears to be ample scope for continuing to
improve the level and efficiency of fertilizer use, as well as to
increase fertilizer sales prices to levels more in line with production
costs, without jeopardizing the income and equity goals of the project
for farmer beneficiaries. Continued monitoring of farmers' use of
fertiiizers wili pe required, however, for which the equity study
activities under the project will be continued and institutionalized.

2, Macroeconomic Assessment (Summary)

Although many of the economic benefits expected to result from
this project are difficult, if not impossible, to quantify, the benefit/cost
analysis in Annex J does attempt to measure the economic returns to the two
costliest AID-financed project elements - fertilizer imports and storage
construction -~ and to assess them in terms of their costs.

(a) Fertilizer Imports

The proposed project amendment includes provision of 75,000
metric tons of diammonium phosphate and 4,000 metric tons of micronutrient
fertilizers over a two year period. Full economic costs of the fertilizer
include import costs (C.I.F.), distribution/marketing costs, and the
farmers' labor costs for fertilizer application and for extra weeding,
harvesting, and threshing. These total costs were calculated at $480/ton
in 1980/81 prices.

The benefits attributable to these fertilizer imports were measured
in terms of increased agricultural production resulting from the use of
that fertilizer. This production was valued at $377 per ton - the cost
of imported grain delivered up-country, adjusted downward for the difference
in quality between imported grain and locally produced HYV grain. On the
basis that application of a ton of fertilizer results in 3.5 tons of
additional foodgrain (as developed in Annex B.6), gross benefits of a
ton of imported fertilizer amnunt to $1,320,

Using a real (net of inflation) discount rate of 10 percent, the
present values of the streams of benefits and costs of the fertilizer
import program were compared, yielding a benefit-cost ratio of 2.5 to 1.
As a sensitivity analysis, we also calculated the benefits uader the
alternative acsumptionsthat 2.5 and 1.5 tons of extra grain will result
from application of a ton of fertilizer. These assumptious resulted in
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benefit cost ratios of 1.78 to 1 and 1.07 to 1, respectively, indicating
that even in the harshest of circumstances the fertilizer import program
is economically sound for Bangladesh,

(b) Storage Construction

The benefits of increased and improved storage capacity were
assessed in Annex J in terms of (i) increased production through increased
fertilizer use due to improved availability, (ii) reduced distribution
costs through efficient site location, and (i1ii) reduced losses of nutrient
value in storage.

(1) Improved Availability. A portion of the warehouse capacity
built under this project will expand local storage capability and thereby
allow fertilizer sales to increase to levels beyond those that would be
attained if storage facilities were inadequate. The ben~fits accruing to
this portion of the storage construction are measured in terms of the value
of the extra foodgrain resulting from these increased sales net of all
costs of the extra fertilizer used (importaticn plus distribution plus
farm labor). Using a fertilizer yield response rate of 3.5 to 1, these
net benefits amount to $89C/ton of extra fertilizer sold. Using alternative
response rates of 2.5 to 1 and 1.5 to 1, each extra ton of fertilizer sold
produces $512 and $135 in net benefits, respectively. These benefits were
calculated over an assumed thirty year life of the warehouses in Annex J.

(11) Reduced Distribution Costs. Another portion of the new
warehouse capacity will replace inefficiently located godowns which are
currently rented by BADC. Efficient location of PDP's and transit godowns
along rail and waterways will save BADC about $3 per ton over current
movement costs. In Annex J these savings were estimated at $396,000 per
year (at constant 153l prices) over the life of the warehouses.

(111) uJutrient Loss Avoided. The nutrient value of urea 1is
diminished by up to 5 percent if urea is stored in conditions exposing it
to excessive moisture, This loss will be avoided in that portion of the
project-constructed storage (78,000 i{T) which replaces substandard, rented
godowns. Assuming that 50 percent of the urea stored in these substandard
warehouses is exposed to moisture and 5 percent of the nutrient value of
that exposed urea is lost due to moisture akasorption, we can then calculate
the tonnage of urea loss avoided through improved storage. The value of
the extra foodgrain produced as a result of this nutrient saving is calculated
based (as above) on a fertilizer yield respouse rutio of 3.5 to 1. This
value was calculated in Annex J at $5,146,050 per year. For a sensitivity
analysis we varied the urea exposure rate (from 50 percent to 25 percent),
the nutrient loss rate (from . percent to 3 percent), and the yield response
ratio (from 3.5:1 to 2.5:1 and 1.5:1). Various combinations of these
three factors resulted in the twelve possihble values of the annual benefits
of an avoided nutrient loss presented in table J.5.

Costs of the construction program and benefits under the various
assumptions discussed above were discounted at a real (net of inflation)
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discount rate of 10 percent over a thirty-three year period (three years

of investment costs plus a 30 year life of the warehouses). Uhen the
present values of the combined streams of benefits of improved availability,
reduced distribution costs, and avoided nutrient loss were compared with

the present value of the warehouse costs, tuwelve benefit-cost ratios were
generated, randing from 44.8:1 to 7:1. Since benefits exceeded costs in
every case, the storage construction program was judged cconomically sound.

3. Balance of Payments Update

Barring an unforseen adjustment of the prevailing relationship
between world fertilizer and grain prices, the importation of fertilizer
will always make sencz2 from a balance of payments viewpoint up to the
point at which the a;ronomic demand for fertilizer or foodgrain self-
sufficiency has been reached.

To illustrate this point:

~ a ton of importecd DAP costs Bangladesh $345 (C.I.F,) in foreign
exchange.

- a ton of imporred rice costs Bangladesh 3375 (C.I.F.) in foreign
exchange.

-~ one ton of fertilizer produces an average of 3.5 tons of additional
rice.

Under these circumstances, the importation of a ton of fertilizer
will produce a net foreign exchange savings of $967 in place of the
importation of 3.5 tons of rice.

While the roregoing 1is simple enough, it remains necessary to weigh
the cost of the proposed project from an overall balance of payments
perspective. Although the importation of fertilizer will lead to a net
improvement in the balance of payments, it nevertheless requires an
iaitial foreign exchange commitment in competition with alternative
import needs. This commiement, therefore, must be considered in the
context of the overall balance of payments siti:ation.

Bangladeshis balance of payments has been characterized by a heavy
and growinn dependence on foreign aid. Lxport prowth has been largely
stymied by the sluggish world market for jute, which in both raw and
finished form accounts for some 70 percent of export carnings. Thus,
notwithstanding encouraging progress in most recent years with respect
to minor exports - aotably fish.  leather and tea - overall export
growth since Liberation (1972/73 to 1979/30) has amounted to only 11
percent per amum (in nominal terms). Imports. neanwhile, have grown
at a rate of 15.6 percent, pushiuy the trada deficit to approximately
$1.6 billion in 1979/.0. LRemittances from dangladeshi working abroad
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have risen rapidly in recent years, reaching an estimated $163 million

in 1979/30, but the current account deficit nevertheless rose to a

record 31.5 billion that same year. With foreisn aid inflows of only

$1.3 billion in 1979/6C, the BDG had to drawv hzavily on its foreign exchange
reserves. The reserve drain continued into 1920/01, with reserves falling
to around $200 million - barely one month's imports - by the end of

CY 1980,

Ia wovember, 1¢00,3angladesh completed necotiations for a 3-year
$800 million L.¥ credit. This assistance will provide much needed
relief over the near-term. However. the effect of the LI!F credit has
been offset by the poor outlook for forelgn aid oiven the recessionary
environment in the industrial countries., I‘eanuhile, petroleum import
costs will reach an estimated 3500 million in 1960/81 (up from $166
million in 1974/79), and are certain to rise sharply over at least the
next year or two.

In short, Bangladesh's balance of payments situation will he under
severe strain for the foreseeable future. 7Table 9 Lelow, which summarizes
the situation through 1979/80, provides a brcaklovm of {mports by major
category., As can be seen, fertilizer {mports amounted to $124 million
in 1979/30. They are projected to rise at a rate of 4.5 perceat per
annum (in volume) during the Second Five Year Plan Period (FY 80-85),

By financing some ei,ht percent of the country's fertilizer Import
requirements in 1941-32 and 1982-u3, tie project will provide sorely
needed balance of payments relief.
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TABLE 9
Bangladesh: Balance of Payments, 1978/79-/980/81
' (Millions of U.S.S)

1978/79 1979/80 1980/81 (proj.)

Exports, £.0.b. 603 719 744
Imports, c.i.f. =1,603 2,352 2,450
(Foodgrains) (197) (630) "(220)
(POL) (166) (390) (500)
(Fertilizer) (72) (124) (147)
Trade Balance -1,000 -1,633 ~1.706
Private Transfers 2/ 140 163 219
Services (net) 60 -7 -39
Current Account Balance -800 -1,477 -1,526
External Assistance 1,016 1,286 1,212

(Food) (187) (377) (157)

(Commodity) (472) (422) (450)

(Project) (357) (487) (605)
Debt Repayment o ~120 -109 -109
IMF (net) 60 118 250
Other, crrors & omissions - 32 42 120
Change in Reserves (-inc.) =124 140 53
Reserves, end-period 393 253 200

wote: a/ Mainly worker remittances; no precise breakdown available

E/ Includes interesat,
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C. Social Soundness icsessment

i, Introduction

Bangladesh comtines a large, densely clustered population with
an agrarian economy and extremes of social and economric inequality and
extreme poverty. In che 3 years since the Fertilizer listribution
Improvement Project Paper was written, Bangladesh’s population has grown
from 83.5 million to over 9C million, making it the 8th largest country
in the world. Over 90% of her people live in rural areas, with average
population densities of over 1600 per square mile. ilearly half the
population is under age 15: approximately threz-quarters are women
and caildren; only one person in five is literate. ZLand coatrol is
unequally distributed: over half’ the households in rural Bangladash
are functionally landless with less than one acre of land, while less
than 3% of the population coatrols over 25% of the land. (Land
Occupancy Study, 1978),

. Social Organization and Agriculture

Society in rural Bangladesh rests on a subsistence base of wet-
rice agriculture in a highly uncertain monsoon eaviroument., The basic
units for production and consumption are households formed around a man,
his wif2 and sons, or a set of brothers, Women joi:: their husbands'
households at marriage and usually relinquish thzir inheritance rights
to their fathers’ lands to their trothers. With rapid population growth
and Islamic inheritance pr..ctices specifying equal shares to sons and
nhalf shares to daughters, land fragmentation nas accelarated in the
past few decades.

Family labor cn the land is supplemented at peak pa2riods by outside
help arrangea either on mutual aid or wage labor bases. pRecause of land
fragmentation, small plot sizes, and o famaing strategy emphasizing
risk spreading, patterus for access to land are complex. A farmer nay
self-cultivate part of his own land. lease out other parts too distant
or undesirable for self-cultivation, lease in other plots which are
convenient or desirable, and manage still other plots throuzh hirved
labor. Tae conventional categories of owil=r, owner-tenant, and tenant
are virtualiy meaningless in such circumstances. Geiaerally, as the
auount of land over which control 15 exercised increasec, the amount
of direct involvemeat srith cultivation -- and nanual labor ~- decreases.

The ongulis study of Lyulty Effcecte of Fertilizer Use, spoasored
by USAID and exccuted by the Bangladesh Agricultural Rescarch Council
and the International Fertilizer Developrent Center, offers useful
ingights into the pattern of forming in Bangladesh. early three-
quarters of the farmers studied owvm less than 2.5 acres of laad,
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However, holdings of 2.5 acres or less, while accounting for only 44Z%
of the total land cultivated, include 82% of land rentoed-in on a share-
croppiny basis. Twenty-seven percent of the farmers, with more than
2.5 acres, cencrol 36% of the owned land and. presumably, benefit from
additional land which they rent out to others.

Under the usual terns for sharecropping, the tenant supplies all
farming inputs and receives hzlf the crop. Siuce access te the share-
cropped land is part of a sccial relationship, not =z strictly econcaic
one, the sharecropper often is liable for a varicty of other “contributions'
of goods and services, tu his patron az well. Often tenants are not
maintained on a plot of land for more taan a few szasoas, in order to
avoid the possibility <i their laying clain to ownershin of the land.
In cousequence, the sharecropper’s interest in improviag the land or in
adding inputs tc increasr. vield is limited, Turiag the 1979-80 boro
season, 654 of all farmers usea fertilizer om ownad land, but only
6l; used fertilizer on land rented in oun shares.

3. Socio-culturzl Tompatibility

The Fertilizer 2istribution Improveucnt Project was begun in 1978,
Its purpose was to 2stablish the means by which fertilizer use could be
increased on a ucre equitable basis, through iacreased fertilizer stocks,
expanded storage facilities, improved handling, and the institutionaliza-
tion of a new niarketing system making greater use of private fartilizer
dealers., Since its inception, project reports and surveys have accunulated
evidence concerniny the impact of the projezt in the social and econonic
context of rural Bangladesh and its compatibility with its social/
cultural setting,

An important clement in the project has been the institution of a
new marketing systew, replacing sovernmunt controls over movement and
sales of fertilizer with significant private sector involvement. 1In
the last two years, this new system has bezen extended naticnwidz. It
includes unrestricted private transport of fertilizer, except in border
areas, freedom for individuals, companizs, aad cocperatives to register
and fertilizer from B.DC sales peints. eosteblishnent of distribution
peuints in every district for whulesale fertilizer purchase; closing
goveranmeat warehous:s in areas where private suppliers have become
active; anc increasing disccunt rnates for purchases fron district
wholesale centurs, The 2ffect of these chanzcs has been to improve the
transpcrt, distribution, a2nd accessibility of fertilizers to farmers even
in remote districts, while encouraging small eatrepreacurs and shop-
keepers to stock and sell fertilizer, Over the aczt £2u years, it is
expected that privace dealers will aove iacreasing amounts of fertilizers
to farmers.

Consslidation of sturage facilities at prinery distribution points
(PDP) by the Governuent will ailcw for safe storage, inmproved stock
control, anc timely distribution during the apricultural year. Thus,
significant chanses are beiag nade in che manavement of fertilizer
distribucion, helpiag to aeet the clear and crowing demand for fertilizer
as farmers shift iacreasinely to hith fertilizer respoase varieties of
rice and other creyps.
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The Fertilizer Equity Study's preliminary findings indicate that
fertilizer is familiar to most farmers, even those with tiny holdings.
In the 1980 Boro Seascn, over half the owner farmers in the under-2 acres
category were using chemical fertilizer; levels of use are lower thar
optimal for most tenure and size classes, but smaller farmers use relatively
higher levels per acre than larger farmers. With increasing availability
both of fertilizer and knowledpe concerning its use, 1t may be expected
that use levels will increase, with beneficial effects upon crop production
in the country,

In the FES survey of fertilizer use during the Aman season of 1979,
it was found that a large percentage of farmers in smaller size classes
were using fertilizer than those with larger farms (69% to 61%). These
smaller farmers amount to 72% of the total sample. However, on rented-in
land (24% of the total land cultivated) significantly less fertilizer is
used than on owned land -~ reflecting the fact that sharecropped or
rented-in land yields are divided half for the owner, half for the tenant,
with the tenant bearing all input costs. Therefore, there is less
incentive for the sharecropping cultivator to invest cash in inputs,

The FES estinates that net benefits from use of fertilizer are
greater on smaller farms. Farms from 1 to 2.5 acres using fertilizer show
adjusted net benefits per acre of Tk.20.35, while farms between 2.5 and
5 acres show only Tk.5.63 net adjusted benefits. From these early findings,
it 1s possible to generalize on a preliminary basis that, where fertilizer
is available, it will be used especially on owned land, and the resuits
will disproportionately benefit smaller farmers in all tenure categories.

As study results become available on more crop seasons, it will be possible
to draw more definite conclusions.

The FES also provides further evidence verifying what has come to
be commonly accepted: that Bangladeshi farmers are shrewd gtrategists,
making good use of limited resources in a complex agricultural systen.
As the advantages of the new agricultural technology become clear to them,
they will adopt it.

4. Equity Issues: the social impacr of the project

The purpose of this project is to increase fertilizer use on an
equitable basis,

Although the Furtilizer Equity Study 1s not yet complete, preliminary
data analysis from the 1979 Aman and 1380 Boro seasons provides information
on fertilizer use by small as well as large farmers, and for tenants as
well as owner-cultivators. Laad ownershin and access to productive
resources are highly skewed in Zangladesh. According to the FES 73% of
the sample own 2.5 acres or less, covering cnly 447 of the total land
cultivated and 827 of the total of land rented-in. The 27% who own more
than 2.5 acres contr'l 67% of the owner 'operated" holdings -- using hired
as well us family labor. No data are yiven ccncerning those self-cultivating
versus those who are simply managers or absentee owners.
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The consulting engineer for USAID's Phase II Storage Construction
program has assisted the Manager (Storage) ia developing the National
Fertilizer Stcraye Plan, which includes identification of sites, required
capacities, and site drawings for all GDG planned fertilizer warehouses.
Phage II sites (funded under the original authorization for this project)
have been chosen from the NFSP, and Phase III sites (funded under this
amendment) will alsc be selected from the plan,

Just ag it was dcne for the Phase II program, Phase III construc-
tion design, site engineering plans, ccnstructicn IF3's and bills of
quantities will be completed by the consulting engineer and submitted
for approval to BADC's Chief Engineer (Cunstructicn) and the USAID
Project Officer, who will rely for technical expertise on the USAID
Office of Engineering and Rural Developzment. The consultinc engineer
will alsu evaluate bids and reccmmend that ZADC negotiate a contract
with the lowest responsive tidder among ccnstruction contractors
bidding on the ccnstruction prcgrams.

BADC will sign agreements with the langladesh Inland Water
Transport Authority for the right to construct and use pontoon barge
loading wharfs on riversiis warehouse gites and with 3angladesh Rail
Corporation fcr construction of rail sidings at railway warchouse sites.
In the latter case, the construction contractor will perform the earth-
work preparatory to construction of rail sidings. DBangladesh Rail will
install the track.

5, Marketing System Improvements

ZADC's Member Director (Supply) 1s raspcnsible for development
and inplementaticn cf the New Marketing System for fertilizer. To assist
him and to reccmmend improvements in the systems of fertilizer sales and
distribution, the yroject has funded a marketing and distribution
consultant with cffices in the Movement, Storage, and Sales Divisicn.
During the pericd of the prcject extension, new technical 2ssigtance
contracts will be awarded for a cocasultant to assist the Member Director
(Supply) in designing and implementing the Dealer Development Progran
(dealer trainins, dealer credit, fostering of dealer associations) and
for a planning consultant to assist the MSS Divisicn in instituting
reforms intc the pro fourmas which govern BADC operaticns. The
Bangladesh Krishi Bank will be respcnsible for administering loans
under the Fertilizer Jcaler Crodit Prosram to dealers prequalified
under criteria established by LADC's Manager (Sales).

6. Manapement Training

The IZADC uanagenent training consultants will be respensible to
the Chairman, BADC and will be located in the Implerentaticn Secticn
of the Planning Divieion while stuldying management problems and
reccmmending manacewent refcerms, Desipgn of the training curiculum and
implementaticn of the training proaram will be the responsitility of the
Princigal, 04AbDC Staff Training Institute with the assistance of the
consultant,
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PART IV
FINANCIAL PLAN

A. Summary Cost Estimate” and Financial Plan (Millions of U.S. $)

USAID BDG Others Total
FX LC FX iC FX LC

l. Original Project Funding

Fertilizer purchase 78.5 0 3.5 150.0 362.6 O 604.6
Storage Construction 56.3 0 0 3.5 0 0 59.8
Bulk Handling 2.0 0 0 0 1.2 0 3.2
Marketing Systen 2.1 0.1 0 0 0 0 2.2
Seed Purchase 10.6 0 9.0 3.6 4.0 0 27.2
Contingency 0.4 0 0 0.0 O 0 __0.4
Subtotal (1978-30) 1499 0.1 12,5 167.1 367.8 0 697.4
2. Amendment Funding
Fertilizer Purchase 32.6 0 0 310.0 268.6 O 611.2
Storage Construction 45.4 0 0 2.0 80.C O 127.4
Bulk Har.iling 0 0 0 25,0 O 0 25.0
Marketing Systen and 1.5 0.5 0 40.5 O 0 42.5
Dealer Development
Management Training 1 0 0 0.5 O 0 1.5
Contingency (5%) 4.0 0 0 0 0 0 4.0
Subtotal (1981-82) 845 0.5 0 378.0 348.6 0 811.6
3. Total Project Funding
Fertilizer Purchase 111.1 0 3.5 470.0 631.2 0 1,215.8
Storage Construction  101.7 0 0 5.5 80.0 0 187.2
Bulk Handling 2.0 0 0 25,0 12 O 28 2
Harketing System and 3.6 0.6 0 40,5 O 0 44,7
Dealer Development
Seed Purchase 10.6 0 9.0 3.6 4,0 0 27.2
Jdanagement Training 1.0 0 0 0.5 0 0 1.5
Coatingencey 4.4 0 0 0 0 0 4.4
Total LOP 2344 0.6 12,5 545.1716,4 0 1,509.0

* includes 15X annual inflation
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B. Costing* of Project Cutputs/Inputs Funded Under Project Amendment
(Thousands of U.S. $)

Project Outpuss
Project Inputs i1 #2 #3 A i#5 TOTAL

AID Funded

20,C00 uT bagged DAP §.000 8,000
30,000 MT bulk DAP 11,770 11,770
25,000 MT bulic DAP 10,450 10,490
4,000 MT micronutrients 2,340 2,340
Phase II) engineering 4,000 4,000
Consultant
Phase III Construction 41,400 41,400
contracts
T.A, for dealer development 1.000 1,000
Local costs and ¢quipment 500 500
for dealer training
T.A. for planning/ 250 250
implementation

Short-term consultants in 75 75
marketing/distribution .

Salz=s promotion 50 50

Fertilizer Use studies 125 125

T.A. for manageacnt 750 750
training

Local costs & vquipment 250 250

for nanagement training

Contingeuncy (5%) 2,000 1,800 200 4,000

Subtotal (.4ID) 85,000
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Project Inputs

Project Cutputs

#1 #2 #3 i iS5 TOTAL
BDG Funded

620,000 MT urea (1981/82} 111,000 111,000
80,000 MT TSP (1981/32) 25,000 25,0C90
720,000 MT urea (1982/83) 144,000 144,000
90,000 (T TSP (1982/33) 30,000 30,000
"Hardcore® Construction‘ 2,000 2,000
Bagging imported fertilizer 25,000 25,000
Dealer Training 500 500
Dealer Credit 40,000 40,000
Management Training 500 500
Subtotal (BDG) 378,000

Other bonors
790,000 MT fertilizer 263,600 268,600

imports
233,700 MT storage 8C,000 30,000
Subtotal (otners) 348,600
TOTAL 613,200 |129,200 | 25,600 {43,200 | 1,000 811,600

Project Outputs are:

31
12 -
#3
ité
5

Fertilizer supplics

Bulk Handling

f

Management training

Marketing system improvements

Increased fertilizer storage capacity



C.

Projecticn of AID Expenditurcs by Fiscal Year

Fiscal Year

(thousands of $ U,S.)

Grant Funds

1978
1979
1380
1981
1982
1933
1984

1585

13
42,505
27,237
36,245
51,000
18,000
16,000

12,000

Loai: Funds

Total

0 15

0 42,505

0 27,237

0 36,245
7,000 58,000
25,000 43,000
0 15,900

0 12,500

Cumulative Total

13
42,518
69,755

106,00C
164,000
207 G400
223,000

235,000



PART V

PROJECT EXTENSION IMPLEMENTATION PLAJ

A, Implementation Schedule Update

1, Project Documentation

Date Action

June, 1981 Grant Authorized by AID/W

July, 1581 Project Agreement Amendment signed and 1981

funds obligated

August, 1981 Conditions preccdent to disbursement of
amendment funds satisfied

January, 1982 FY 1982 funds obligated
July, 1985 Project Asciutance Completion Date
.

2. Distribution and Marketiny Syatems Improvements

Date Aaction

April - June 1981 Third evaluation of Hew Markering System

april, 1981 National Fertilizer Policy Study draft conasensus
report.

June, 1981 Least Cost Movement Systen for fertilfcser completed.,

June, 1981 Expressions of {nterest requested from consultants
for dealer development prosran and inplementation
nlanning.

August, 1981 National Fertilizer Policy adopted by BDG

August, 1981 "Equity Effects of rFertilizer Une” Study Conpleted,

August, 1981 New Congultanty nelected,

September, 1981 Consultancy contracta afpned

December, 1981 Final deatyn of dealer credft proaran

January, 1982 Firat credit extended to fereflizer dealors.,

Dacember, 1981 Dealer tralniny program desizned.



Date

January, 1982
February, 1982
March, 1982
April, 1982

May, 1982

August, 1982

January, 1983
January, 1983
February, 1983

March, 1983

March, 1983

January, 1984

33

Action
First BADC project proforma revised
Training of Bangladeshi dealer trainers begins
First field training of dealers
Second BADC project proforma revised

BADC recognition of first Fertilizer Dealer
Associaticns

Third BADC project proforma revised

First evaluation of dealer credit progran
rourth BADC project proforma revised
Fourth evaluation of NMS

Elinination (or conversion to PDP) of last
Thana sales centers.

First evaluation of dealer training progran
Evaluation of Dealer Development Program

(dealer training, dealer credit, and dealer
associations)

3. Bulk Handling Option

Date

August, 1981

January, 1981

February, 1981

Action

Contract awarded for procurement of equipment
and local bagging services

Bagging machines arrive Bangladesh

Services begin

4, Stcrage Construction
Date Action
May, 1981 Contract signed for Phase II construction

June, 1981

July, 1981

Enginecring consultant gelected for Phase II
A&E services

Phase III Consultant contract signed.



Date

October, 1581
February, 1982
June, 1982
December, 1982
March, 1983
August, 1983

March, 1985

5, Fertilizer Imports

54

Action
Prequalification of Phase III Construction firms.
First Phase III IFB issued
First Phase III construction contract awarded
Final Phase III IFB issued
Final Phase III construction contract awarded
Phase II construction completed

Phase III construction completed

IFB's for fertilizer tenders will be issued four months before
expected arrival of the fertilizer in Chittagong or Chalnma., It is
anticipated that 20,000 MT of DAP will be purchased early (July or
August) 1in BDG FY 1981/82 and another 30,000 MT at midyear for arrival

around April, 1982,

Another 25,000 MT would be purchased early in BDG

FY 1982/83. BADC's ongoing program of supply forecasting will determine
exactly when these imports will be needed. Timing of the aicronutrient
fertilizer imports will depend on sales of the recently purchased zinc and
on BDG progress in identifying soil deficiencies.

6. Management Training
Date hction
July, 1981 Scope of work agreed to by USAID and BADC

August, 1981
October, 1981
November, 1981
Fetruary, 1982

March, 1982
May, 1982
June, 1982
July, 1982
December, 1982
January, 1983

July, 1983

Technical Proposals requested from Consultants
Consultant selected

Consultant contract signed

Performance incentive system designed

Management problems identified

Training curricula developed

Management short courses begun

Perforuance incentive system implemented
First assessment of management short courses

Management training progfam {natituted in BADC
Staff Training Institute or Banpgladesh
Management Development Center

Evaluation of management tr~ining program,
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B, Evaluation Plan

1. Regular EZvaluations (Monitoring)

Regular evaluations to aid BADC and USAID in monitoring progress
of the project will continue throughout the period cf the project
extension and will be conducted by USAID, BADC, and consultant personnel.
These will include:

(a)

(b)

(e)

(d)

(e)

April-June, 1981: third evaluation of the performance of
the New Marketing System. Review and assessment of second
year of NMS operations in Chittagong Division and first
year in Khulna and Dacca Divisions.

February 1932:fourth evaluation of the New Marketing System.
Review and assessment of the impact of three years of the

NMS in Chittagong Division, two years in Khulna and Dacca
Divisions, and the first year and a half in Rajshahi Division.

January 1983: Assessment of the first year of the dealer
credit program,

March, 1983: Assessment of the dealer training program
after one year of training.

January, 1984: Evaluation of the Dealer Development Program,
to include the dealer credit scheme, dealer training program,
effect of dealer associations, and the integration of all
these aspects into a mature New Marketing System.

2. External Evaluations

(a)

(b)

A major external evaluation focusing on achievement of project
outputs and purpose is scheduled for September, 1982. This
timing will allow review of evaluation findings prior to any
decision to approve a follow-on project. 4 preliminary scope
of work for this evaluation is attached as Appendix N,

It may be desireable to schedule another overall evaluation
for 1985. This final evaluation could include certain
project elements that will not be adequately covered in the
September 1982 evaluation, such as the dealer development
program and the utilization of warehouses built under the
Phase II construction program.
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ANNEX B.l

Page 1 of 1
Fertilizer Offtakes from BADC
(Thousands of Long Tons)
Year Urea ISP DiF MP  AS* SP PS HP _NPK_ TP Total
1962-63 41 3 - 2 25 3 - .- - . 74
1963-64 75 23 - 4 3 2 - - - - 112
1964-65 71 19 - 4 7 - - - - - 101
1965--06 33 20 - 4 21 - - - - - 128
1966-67 121 as g 6 - " - - - 170
1967638 152 48 - 11 15 - - - - - 226
1568-69 150 53 - 12 12 - - - - - 237
1966.-70 190 66 - 15 14 - - o - - 291
1970~-71 212 76 - 18 - - - - - - 306
1971-72 170 60 - 14 - - - - - - 244
1972-73 277 89 - 18 - - - - - - 384
1973-74 268 94 - 18 - - - - - . 380
1974<75 176 76 - 18 - - - 1 1 - 282
1975-75 312 111 - 22 - 2 - 4 7 - 458
1376-77 349 124 - 22 - 2 - 4 6 - 507
1977-78 477 191 - 41 - 1 1 3 1 - 715
197879 465 174 35 44 - 0.4 0.3 4 4 0.7 734
197980 536 206 42 46 - 0.1 0.1 3 8 0.3 842
July-bDec'80 256 131 24 26 - - - 2 8 0.1 447

* Since 1970-71, Ammoaia Sulphate Sales have been direct from the Fenchuganj
Factory or through other separata import arrangements for the tea gardens.

Source: B,A.D.C,
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Local Fertilizer Production

{thousauds of Metric Tons)

Ferchuganj Ghorasal Chittagong
Year Urea a.S. Urea Isp
1962-63 73 - - -
1963-64 101 - - -
1964-65 77 - - -
1965-66 93 - - -
1566-67 95 - - -
1967-68 111 - - -
1968-69 88 - - -
1969-70 96 5 - -
1970-71 56 6 44 -
1971-72 47 3 - -
1972-73 39 6 175 -
1973-74 6l 10 221 -
1974-75 58 5 11 32
1975-76 53 6 229 41
1976-77 77 9 208 28
1977-78 61 10 151 41
1978-79 55 5 236 62
1979-80 104 10 257 71
July-Dec,1980 48 4 90 35

Source: BCIC Report March 1981
(Fertilizer Production in Bangladesh)
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A further outcome of fertilizer price increases during
project implementation, as shown in Table B.8.2,has been a
stabilizing in annual development budget allotments to pay for
fertilizer subsidies. After rising by 30 percent in FY 1978/79,
these subgidies have leveled off with the consequence that as
a share of the development budget they have begun to decline.

It is the Mission's policy to continue to encourage a
reduction in development budget allocations for fertilizer
subsidies, in both relative and absolute terms. Since domestic
production costs and import prices will continue to rise, this
will almost certainly require further increases in the prices
farmer will pay for fertilizer, The BDG has made a fairly good
start in getting fertilizer subsidies under control during the
first years of the project and descrves encouragement for
continuing to do so. Table B.8.3 shows that between 1977/78
and 1979/8C the subsidy on locally produced urea fertilizer
declined from 34.1% to 6.9% of the cost to farmers. Similar,
though less dramatic, declines in subsidies have been registered
for the other fertilizers as well.

However, in absolute terms, only for urea and domestically
produced TSP hag the absolute value of per unit subsidies declined,
Table B.8.3 shows that for the same period, imported TSP and MP
still registered an absolute increase in the value of per unit
subsidies degpite the fact that domestic sales prices rose more
rapidly than CIF import and domestic distribution costs, In fact,
given the high -- 50 to 60 percent ~- subsidy rates on these
fertilizers, domestic prices must be increased at more than double
the rate of import prices if per unit subsidies are to decline and
their impact on overall subsidies 13 to be reduced.

The BDG, thercefore, will require turther encouragement and
assistance in implementing A price and subsidy policy that will
assura long-run financial viability for the fertilizcr sub-sector.
The BDG 15 aware of the neced to adjust fertilizer prices further
and appeczcs to bc holding the line against rising subsidies, for
which it deserves support,
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TABLE B.8.2
Fertilizer Subsidies and Annual Development Budget
(1976/77 to 1980781 -- in Millions of Taka)

Item 1976/77 1972/78 12°8/79 1979/80 1980/81
(Actual) (fictual) (Actual) Budgeted Revised Budgeted

Development Budget 9,892 11,429 16,017 20,700 23,300 27,000

igriculture Sector 1,850 1,541 2,344 2,623 2,938 3,580

Fertilizer Subsidy 713 752 1,180 1,095 1,179 1,167

Fertilizer Subsidy as % of

Development Budget 7.2% 6.6% 7.4% 5.3% 5.1% 4.3%
Agriculture Budget 38.5% 48.8% 50.3% 41,7% 40.1% 32.6%

Source: Ministry of Finance and Planning Cormission as presented in IMF Memorandum "Use
of Fund Resources -- Extended Fund Facility", November 24, 1980 Table 5 p.38
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TABLE B.8.3
Trends in Fertilizer Costs, Prices & Subsidies

(1576777 and 1980/81 -- Taka per ton)

Cost To Subsidy Level
Fertilizer Type BADC Farmer Amount Percent
1977/78
Urea (Local) 2480 1635 845 34.1%
Urea (Imp) 3590 1635 1955 544 5%
TSP (Local) 5138 1308 3830 74.6%
TSP (Imp) 3578 1308 2270 63.5%
MP (Imp) 2450 1090 1360 554 5%
1979/80
Urea (Local) 2630 2450 180 6.9%
Urea (Imp) 4237 2450 1787 42,2%
TSP (Local) 5120 1907 3213 62.8%
TSP (Imp) 4996 1907 3089 61.9%
MP (Imp) 3330 1497 1833 55,0%

% Change 1977/78 to 1979/80

Urea (Local) 6.0% 49,.8% -
Urea (Iwp) 18.0% 49,8% -
TSP (Local) 0.0% 45,8% -
TSP (Imp) 39.6% 45.8% -
MP (Imp) 35.9% 37.3% -

1/ 1Includes factory or CIF costs plus BADC distribution
costs to point of sale.
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1/
?rends in Official Chemical Fertilizer Sales Prices

ANNEX B.8
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Effective Date Vsaa TSP(Granular) TSP (Powdcred) Murate of Potash Diamonium Phosphate
of Price Chunpe drount ~ (%) Amount 7) Amount (¢A) Amount %) Amount %)
Spril 1, 1974 50 - 40 - 40 - 36 - - -
July 1, 1976 60 (20.0. 48 (20.0) 48 (20.0) 40 (33.3) - -
July 1, 1978 70 (16.6; 55 (14.6) 55 (14.6) 45 (12.5) - -
Oct. 16, 1978 - - - - - - - - 70 -
august 27, 1979 9C 728.6) 70 (27.3) 60 (9.1) 55 (22.2) 90 (28.6)
Novuriber 2, 1980 110 (22.2) 90 (28.6) 80 (33.3) 70 (27.3) 110 (22.2)

SOU].‘CC: BM“-D -Cl

1/ ipounts in Taka per maund;

price level.

percents represent change from previous



ANNEX B.18
National Fertilizer Storage Plan: Page 1 of 6
Sites, Capacities, and Financing Sources

Location of PDP Storage Capacity Existing Additional Coustruction
NFSP and Transit Requirement Capacity Required Currently Source of United to
Ref. Point pPD? Transit Total Capacity Programmed Financing Programs

Dacca District

Al De.va 3,500 7,500 11,000 - 11,000 - - 11,000
A3 Joydebpur 4,500 - 4,560 500 4,000 - - 4,000
44  Ghorzsal 2,250 - 2,250 - 2,000 - - 2,000
AS  sNarsinghdi 4, 5l - 4,000 1,900 2,100 - - 2,100
A6 laniksanj 3,5uJ - 3,505 1,000 2,500 - - 2,500
«7  Sirajdikhan 2,900 - 2,009 1,200 1,000 - - 1,000
A Mirkadin 3,500 - 3,500 1,500 2,500 - - 2,600
District Total: 23,563 7,500 30,500 5,400 25,100 - 25,100
Kishoreganj Pistrict
£l  Kishoreganj 11,00 - 11,000 2,000 9,000 4,000 FRG 5,000
] Netrokoua 4,50 - 4,50 - 4,530 5,0u) USAID Phase II ( 500)
83  Jaria 2,50 - 2,500 INN 2,100 2,000 FRG 100
84  Sararchar 3,5uu - 3,500 2,00u 1,500 - - 1,590
35 rKuliarchar 4,930 - 4,050 2,400 1,6C0 - - 1,600
L6  rhairab 6,J00J - 6,200 4,400 1,600 - - 1,600
District Total: 3I,5u0 = 31,597 11,200 20,300 11,000 79,300
Myceusingh District
Cl  Shazbuganj 6. G2 6,350 2,000 4,909 . 4,950 ADR -
C2 Myneusingh 8,000 2,uiu 10,000 2,200 7,850 3,000 USAID Phase II 4,859
C3  Jaunlpur 4,540 1,500 6,002 1,500 4,520 - - 4,500
C4  Melendah 5,003 - 5,000 220 4,800 5,002 USAID Phase II ( 200)
C5  Sherpur 5,500 - 5,500 2u0 5,300 6,200 ADD ( 700)
Cé6 Gaffargoan 6,0 6,000 1,000 5,000 - 5,000

District Total: 35,000 3,50C 38,500 7,100 31,400 18,000 13,400
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Location of PDP Storage Capacity Additional Construction
1L.FSP and Transic Requirement Existing Required Currently Source of United to
Ref . Point PDP Transit Total Cajacity Capacity Programmed Financing Programs
- Tangall District
bl fadhupur 4,000 - 4,000 200 3,800 5,000 USAID Phase II (1,200)
D3 Tangail _6,000 = ¢,000 3,000 3,000 ~ - 3,000
District Total. 10,000 _ 10,000 3,200 6,800 5,000 1,300
Faridpur District
Rajbari 2,000 - 2,000 500 1,500 1,000 IFAD 500
2 Palong 2,566 - 2,500 - 2,500 1,000 IFAD 1,500
E3 Gopalganj 1,000 - 1,000 400 600 1,000 IFAD ( 400)
E&4 Tepakhola 5,500 - 5,500 2,000 3,500 4,000 IFAD ( 500)
£5 lfadaripur 1,000 - 1,000 1,000 - - - -
5  Takerhat 2,500 _ 2,500 - 2,500 2,000 IFAD 500
District Total: 14,500 - 14,500 3,900 10,600 9,000 1,600
Lnittagong bistrict
Fi bDonacari 3,500 - 3,500 500 3,000 - - 3,020
2 Chakaria 2,500 - 2,500 200 2,300 - - 2,390
3 Cox's Bazar 2,500 - 2,500 400 2,100 - - 2,100
R Sandwip 3,600 - 3,000 420 2,600 2,000 Dutch 600
£> Chicttagong 16 500 37,000 47,500 33,200 14,300 2,000 BDG 12,300
Disirict Total 22,500 37,000 59,000 34 700 24,360 4,000 20,300
wocknali Discrice
1108 Feai 7,502 - 7,500 3,500 4,000 3,000 USAID Fhase II 1,000
1294 Chownuhaani 5,500 - 5,500 500 5,000 - - 5,000
H3 Laksaipur 3,500 - 3,500 1,400 2,100 - - 2,100
Ha Hatiya 4,000 - 4,000 400 3,600 3,000 Cutck 600
Bistrict 7 -=l: 20,500 - 20,500 5,800 14,700 6,000 8,700
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Location of PDP

Storage Capacity

Additional Construction

NFSP and Transit Requircment Existing Required Currently Source of United to

Fef. Point PDP Transit Total Capacity Capacity Programmed Financing Prograiis
Raanzpur Districe

L1 Rang pur 14,000 - 14,500 3,700 13,300 5,000 USAID Phase II 5,30C

L2 Laloonirhat - - 500% - - - -

L3 Sz2idpur 9,50 - 9,500 400 9,100 2,000 BDG 7,100

L4 Douar 6,500 - 6,500 o 6,5C0 3,000 - 3,500

L> Rurigran - 2,200 - - -

L Gaibandha 15,5355 - 15,500 6,000 9,C00 - 9,000

L7 Mahendranagar 16,000 = 16,000 - 13,300* 12,000 USAID Fhase I1I 1,300
District Total: 61,00 - 61,000 12,807 48,200 22,090 26,25C
Bogsra District

Ml Santahar 23,000 9,550 29,500 3,000 26,509 22,229 USAID Phase I 4,500

M2 Juypurhat 9,.53 - 9,000 400 8,65 2,008 BDG 6,60y

M3 bugra 22,545 22,5¢0 2,500 20,000 12,0C0 USAID Phase II 8,000
District Total; 51,506 9,500 61,00 5,900 35,100 36,007 19,100
Pabaa District

ol Muladuli/Ishurdi 2,500 - 2,5¢0 1,000 1,500 5,000 USAID Phase II (3,500)

N2 Pabna 5,000 - 5,u0U 200G 4,830 2,000 ADB 2,800

N3/N3a Bachavari/Shahjad- 7,005 7,000 14,600 2,000 12,000 4,900 IBRD 8,000

‘ pur

N3B Kashinathpur Hot Yet Deternmined

14 Sirajganj 6,507 - 6,500 530 6,00 1,000 ADB 5,000

iS5 Ullapara 8,0GC - 8,300 - 8,000 2,000 ADB 6,000
District Total: 29,009 7,000 36,000 3,709 32,309 14,000 18,300

* Existing capacity at Lalmunirhat and K
Mahendranagar,

urigram is used to meet storage requirements at neighboriag .
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Location of PDP Storage Capacity Additicnal Construction
NFSP and Tranait Requirenent Existing Required Currently  Source of United to
Ref. Puint PDP Transit Total Capacity Capacity Programmed Financing 2rograns
Dinajpur District
01 Dizajpur 11,000 - 11,000 1,000 10,000 6,00 USAID Phase II 4,00,
02 Shibypanj 13,530 - 13,500 2,000 11,5.0 10,000 USAID Phase II 1,500
82 gﬁncﬂﬁgar ?,OUO - 6,020 200 5,80 4,0C0 USAID Phase II  1,8C>
arkhai RV - 7,003 - 7,000 6,000 USAID Phase II 1,570
o5t Parbatipur - 9,550 9,53C 1,000 8,500 - - ‘ 8,500
District Total: 37,550 9,500 47,000 4,200 42 8.C 26, 06U ls,qgg
Khulna District
Pl Satkhira 3,500 - 3,500 50U 3,Cu 3,002 USAID Phase II -
P2 Basherhat 1,005 - 1,800 409 6C0 - - Cu
23T Chalaa - 48,000 48 3.0 - 48,075 22,500 - 25,500
P4T Shirowoni - 38,500  38,5.,u 7,500 31,007 13,400 IBRD 17,6035
P5 kicsevelt Jetty 1,600 - 1,000 3,000 (2,000) - - (2,000)
1o Rajapur 1,008 - 1,580 - 1,000 - - 1, ouc
District Total: 6,5C0 86,505 93,000 11,400 83,800 38,9C0 42,700
Barisal District
Ql Bhola 1u,500 - 10,520 1,520 9,0C0 8,000 USAID Phase II 1,000
Q2 Kawkhali 3,530 - 3,50V - 3,550 4,000 ADD ( 500)
Q3 Tushkhali 5,500 - 5.500 4G5 5,100 - - 5,150
4,000
Q4 Barisal 5,000 5,000 500 4,500 { 3:,‘;.05 3gﬁm Phase 11} (2,500)
District Total: 24 ,5C - 24,500 2,405 22,109 19,000 3,160
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Location of PDP Storage Capacity Additional Construction

HFSP and Transit Requirement Existing Required Currently Source of United to

kef. Point rDP Transit Total Capacity Capacity Programmed Financing Programs
Patuakhali Digtrict

. 2,000 BDG

R1 Patuakhali 5,500 - 5,500 500 5,000 3,000 ADB -

D2 Barpuna 4 _4,500 - 4,530 250 4,300 3,000 ADR 1,300
District Total: 135,005 - 10,4600 700 9,3uU 8,00C 1,3C
Jess.cre District

Sl Jessore 6,500 - 6,500 2,500 4,000 5,300 IFAD (1,000)

S2 Kaligyanj §,0u) - 6,000 1,500 4,500 4,000 USAID Phase II 500

s3 Majura 2,55u - 2,50U 200 2,300 3,003 IFAD ( 700)

S4 Narail 1,000 = 1,0Ud - 1,030 2,000 IFAD (1, 000)
District Total: 16,00l - 16,000 4,200 11,800 14,000 22!2005
Kushtia District

Tl Chuadan,a 7,000 - 7,002 - 7,50C 7,000 =  USAID Phase II -

T2 Kushtia 6,5Cu = 6,550 2,005 4,50C 3,000 USAID Phase II 1 1,562
District Sub-Total: 13,50y - 13,520 2,060 11,500 10,30) 1,5;0
Grand Total: 496,000 161,500 657 2290 127 800 529,700 3051900 223,800
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Donor
Source

USAID
BDG
U.K,
Carada
Total

USAID
BDG
Canada
Sweden
Norway
FRG
Total

USAID
FRG
Norway
BDG
Canada
EEC
U.K,
Denmark
FAO
Netherlands
Total

USAID
Canada

u.K.

FAO

FRG

Rumania
Netherlands
Australia
Denmark
Total

Urea

(Vo] Long -
ol 1 &

Fertilizer Imports
(thousands of tons)

1972-73
ISp DAP MP
30 - -
44 - -
20 - -
9% - =
1973-74
74 - -
- - 16
14 - -
10 - -
- e 2
93 - 21
1974-75
33 - -
10 - 7
10 - -
19 11
10 - -
7 - -
89 - 18
1975-76
93 - -
7 - 27
40 - -
30 - -
12 - -
4 - -
186 - 27
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Donor
Source

Norway
Saudi
Canada
Total

USAID

Saudi
Netherldnds
Canada

BDG

Norway
Japan

Total

USAID
Saudi
Netherlands
Canada
Norway
Japan
U.K.

BDG
Denmark
Belgium
Sweden
Australia
Total

IDA
Saudi
Netherlands
EEC
Canada
USAID
FRG
Norway
Japan
OPEC
Bulgaria
Denmark
Belgium
Total

Urea
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Total

15
11
10
36

149
126
102
31
28
10
10
456
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1960-81

Donor

Source Urea ISP DAP MP Other
Netherlands - 73 ~ - -
USAID - 30 30 - 1
IDA - 43 15 - -
Saudi 45 - - - -
Canada - - - 42 -
IFAD - 24 - - -
EEC 19 - - - -
Japan - 17 - - -
Denmark T - 15 - - -
Finnland - - - - 10
ADB - 9 ~ - -
Norway - - - i 8
Total [13 211 45 42 19
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Bulk Handling and Bagging Proposal

Bulk Handling and Bagging

(a) Rationale

Bulk handling and bagging facilities have been planned for the two
major ports of Chittagong and Chalna to enable the Bangladesh Government
to realize the considerable foreign exchange and cost savings inherent
in the importation of bulk, rather than bagged, fertilizer. Bulk imports
will save an estimated $15 per ton of fertilizer and are thus likely to
repay the cost of new handling equipment within the first several months
of operation.

Cost savings resulting from a switch from bagged to bulk imports
may be calculated roughly as follows:

Reduced cost of commodity $ 30/ton
Reduced cost of freight and discharge $ 5/ton
Gross savings $ 35/ton
Less:

Local bagging costs $ 20/ton
Net savings $ 15/ton

It 1s expected that the new facilities will handle 360,000 tons
of imported bulk fertilizer in the first year of operations.

(b) System Description

If BADC(and USAID decide to proceed with the proposed bulk handling/
bagging operation (see page 17 for current status of RFTP), BADC will sign
a local services contract with a joint venture firm to provide equipment
and services to receive all bulk fertilizer shipments from seagoing bulk
delivery veasels at Chittagong and Chalna ports, to bag the fertilizer in
50 kilo bags, and to load the bagged product onto transportation or
into storage facilities.

Bulk fertilizers wiil be delivercd to Bangladesh in geared bulkers
in the range of 18,000 to 32,000 dead weight tonu. The ahip nwner will
be responsible for dilacharge of all vessels, Annual cargo volumes are
expected to total 360,000 metric tons of urea, triple super phosphate,
diammonium phosphate, aud muriated potash., Monthly volumes will range
between 20,000 and 40,000 metric tons, larger volumes being handled in
the drier season, between mid-October and mid-May, and smaller volumes
during the period of the southweat monsoon. Each delivery vessel will
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call first at the Chittagong outer anchorage, where it will discharge
approximately half of its cargo into a lightering vessel provided by
the local service contractor (L.S.C.). The lightened delivery vessel
will then proceed to Chalna Port where it will discharge the remainder
of its cargo into the receiving hoppers of portable bagging machines
located on Jetty No.9.

To unload mother vessels calling at the Chittagong Outer Anchorage,
the local service contractor will provide lightering craft capable of
receiving up to 2400 metric tons of bulk fertilizer per day. Lightering
will be done using the unloading equipment of the mother vessel. After
loading, the lightering craft will proceed to a Chittagong Port Authority
Jetty on the Karnaphuli River and discharge, using their own gear, into
the receiving hoppers of portable bagging machines.

In each port, bulk fertilizer shall be unloaded into four 15-ton
capacity surge hoppers, each feeding a portable bagging machine capable
of bagging 60 tons per hour in 50 kilo bags. Each port shall have a
substitute fifth bagging machine to serve during periods of maintenance
or repair. Bags will be purchased by BADC as part of the bulk cargo,
and each shall consist of a waterproof inner liner bag securely closed
by a loop knot and an outer bag which is machine-stitched closed. As
circumstances require, the bagging operation may take place on the dock,
the mother vessel, or lightering vessels,

At Chittagong, the contractor will load the bagged product into
local transit warehouses or onto trains, barges, or trucks provided by
BADC for tramnsport up country.

At Chalna, the LSC will headload the bagged fertilizer directly
into barges furnished by the Bangladesh Inland Water Transport Corporat Lon
or, to the extent that barge facilities are already fully utilized, into
storage facilities.

(¢) Major Equipment

1) B portable surge hoppers of structural steel, each with a surge
capacity of 15 tons of fertilizer.

11) 10 portable bagging modules, each capable of bagging 60 tons
per hour and each equipped with a gravimetric net weight
apportioner, {11ling spout suited to 50 kg. bags, integral air
compreasor, brs closing conveyor to carry bags from filling
spout through scwing head, heavy duty sewing machine pedestal,
two (one is a spare) heavy duty Fischbin sewing machines, and
electrical power distribution panels.



111)

iv)

vi)
vii)

viii)

ix)

x)
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8 portable truck loading conveyors, each with a 24 inch x 18
foot rough top or patterned PVC belt powered by a minimum 3
HP electric motor.

8 portable feeder hopper/lump-breaker units to feed bagging
modules and to grind hard lumps. Feeder unit must apply product
at 60 tons/hour. Lump-breaker must be powered separately from
feeder undt and at least at 10 HP.

48 bulk product unloading slings of nylon webbing and

lined with nylon fabric: 24 five ton slings (4 hatches x
3 ships x 2 ports) and 24 special shaped 3~ton slings for
shivdork loading intc feeder hopper/lump-breaker modules.

4 tow-trucks.
2 fork lift/shovel loaders.

50 k3 capacity polyethyline liner bags; outer bags of
jute of woven polypropylene.

temporary storage for up to 20,000 tons of bagged product
at Chalna congsisting of dunnage over a firm base,
tarpaulins to cover, and rope ties to secure tarpaulins.

temporary pontoon barge loading wharf at Chalna equipped
with four 6-foot-wide access ramps.
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EXWVIRON [ENTAL ASSESSMENT

Since no new project elements are introduced with this
amendment, no eavironmental assessment is required. State
112161 (1573) stated that ‘o IEE‘s or EA's (are) necessary’
for this project.






MISSING PAGE
NO.



10.

11.

YLA Sec.620(a), 620(f) 60D, App. Act.

Is racipient country a Communist country?
Will assiscauace be provided to Afghanistan .
Angola, Cambodia, Cuba, Lacs, The Socialist
Republic of Vietnam or Syria? Wilil assis-
tance be provided to Mozambique without a
waiver?

FAA Sec,622(i). 1Is recipient country in
any way involve< in (a) subversion of, or
military agpgression against; the United
States or any countrv receiving U.S.
agsistancc . or (b) the planning of such
subversion or aggression?

FAA Sec. 620{(j). Has the country permitted,

or failed to take adequate measures to
prevent, the damage or destruction, by
mob action, of U.S. property?

FAA Sec.620(l). If the country has failed
to institute the investment guaranty program
for the specific risks of expropriation,
inconvertibility or confiscation 6K has the
AID Administrator within the past year
considered deuying assistance to such
government for chis reason?

FAA Sec.620(o)., Fishermen's Protective Act
of 1967, as amended. Sec.5. If country

has seized, or imposed any penalty or
sanction against, any U.S. fishing
activities in international waters,

a. has any deduction required by the
Fishermen's Protective ,ict been made?

b. has complete denial of asgsistance
been considered by AID Administrator?

FAA Sec,62C.  App. Jct

(a) 1Is the government of the recipient
counctry in default for wore than six months
on interest or principal ot any Al loan

to the country?

(b) 1la country in default exceeding one year

on {ntcruut or principal on U.S, loan under

program f{or which iApp. Act appropriaten funde?

a)
bh)
c)

a)
b)

Jo
iio
lo

No

Mo
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JOPIC Bilateral Agreement was
signed on January 15, 1975

N/A

N/e.

wa
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BANGLADESH
ETILIZER DISTRIBUTION IMPROVEMENT GRANT AMENDMENT

— avnee——

"z}

CERTIFTCATION PURSUANT TO SECTION 611(e) OF THE
JOREIG! ASSISTANCE ACT OF 1961, AS AMENDED

I, Willian T. Oliver, Acting M{ssicn Director, the principal officer
of the Avency for International Development in Bangladesh, having
taken ir o account, among other things, the matntenance and ut{liza-
tion by che Bangladesh Government and its agencies of projects
previousiy financed by the United States, do hereby certify that {n
wy judgement 3angladesh has the financfal and human resources capabfe
lity to utilize effectfvely the project to be financed by thia grant.

This judgement {s based upon conuslderations discussed {n the Project
Paper Amendment to which this certification {» attached,

-}/ —_—
//‘y_./l,’/’,qdll /’ r"/, IH

Willtam T, Oliver
Acting Dircctor

May 29, 1981
Date
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inistry of XBBMXX Fimance

From: M.,A. Matin Lasker,

Ant of the Prople’s Republic of Banglagesn
Sher-E-Bangla Nagar
Dacca=15
April 13, 1981.

Subject: Additional $ 85 million funding for the
Fertlllzer Distribution Inprovement Pro;pct.

Dear Mr. Kimball

We understand that the & 150 million provided under the Project
Agreement for Fertilizer Distribution Improvement (AID Project
Number 388-0024) is almost entirely expended or committed. These
funds have been used to procure necessary fertilizer imports, to:
fund the first portion of coanstruction under the National Fertilizer
Storage Plan, to procure fertilizer bagging equipment and to develop
our New Marketing System for fertilizer distribution, wholesaling,
and retailinge.

In view of the importance of the fertilizer sector to the

development of Bangludesh's agriculture, the Government requests

you to provide another $85 million to continue and broaden these
project uctivities. Ve ask that the funds be utilized for further
conntruction of fertilizer warehoupef, for importation of phoaphate
and micronutrient fertilizers, for continued development of the New
Murketing System, with great-r emphasis on develo the capabiliti
-on of privage dealers, wnd for training and improvement of the

manugemont cyotem within BADC.
With regurds, Yo iﬂiifily’
\1’\1

. Mntin Laoker )

Ur. Preuk B. Kimball,

Director,
USAID Misnion to Bangladenh,
Jibun Bimu Bhaban

10 Dilkusha C/A, Duccu.
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Benefit/Cost Analysis

ThZ~ analysis atteapts to account only for the benefits expected
to accrue to the .wo major AID financed project inputs - fertilizer
imports and storage construction. Returns to other elements of the
project (the dealer development program, for example, or institutional
developument) are real, but much more difficult to quantify. Since
fertilizer imnorts and storage construction account for over 90% of
USAID project cos*s unde= this amendment, healthy economic returns to
these project clements will be deemed sufficient to economically justify
the amendmenc.

a. Fertilizer Imports

The proposed project extension includes provision of ap' roximately
79,000 metric tons of fertilizer over a two year period. Full economic
coats of the fertilizer (against which benefits are measured) include:
import costs (C.I.F.), distribution and marketing costs to BADC and to
private dealers, and the farmer's labor costs Involved in using the
fertilizer. DAP and micronutrient fertilizer imported both in bag and in
bulk during tihe course of the project extension will average $380 per ton,
BADC dist-ibution and dealer markup will avr.age $50/ton. And the farmer's
incremental labor is estimated at $50/ton for fertilizer application, extra
weeding, and extra harvesting and threshing. For purpose of project
appraisal, thercfore, the total cost of the imported fertilizer is approxi-
mately $480/ton.

As in the original project paper, the basis for the calculation of
economic returns to these fertilizer imports lies in the fertilizer
response ratin, which measures the additional foodgrain output resulting
from the appiication of a unit of fertilizer. Although response ratios
vary conciderably according to crop, soi. condition, and cultivation
practice, for the purpose o. this analysis we have used a response ratio
of 3.5:1, which, as developed in Annex B.6 is assumed to be an attainable
resgponse under typical conditions,

Domestic foodgrain production resulting from usec of the fertilizer
impor=s {5 valued at $377/ton, a figure representing the alternative
coet of imported rice and wheat, delivered up-country. The cost of
imported rica averapes $375 per ton and wheat $225/ton (C.I.F.). In-country

ranspo-tation for both averages $50/ton. If we ansoume that 902 of the
fortilizer imported under this project amendment will be used in rice
produczion and 10% of wheat, the weighted average value of grain importa
avoided through increased local production is $410 per ton. However,
since the coarse local varietics produced under HYV cultivation nell for
about 924 of the cost of imported grain, the value of the increaned
production attributable to project supplied fertilizer has been adjusted
dovnward by 8% to $377 per. ton,



ANNEX J
Page 2 of 8

Table J.1 presents the costs and benefits (all in constant 1981
prices) of the project-financed fertilizer imports. The benefits of each
shipment are assumed to be realized one year after its costs are incurred.
Using a real (net of inflation) discount rate of 10%, we calculate the
stream of discounted benefits at a present value of $82,235,000 and the
discounted costs at $33,314,000, for a benefit cost ratio of 2.5:1.

TABLE J,1
Benefits and Costs of Fertilizer Imports
(thousands of dollars) ¢
1 2 3 4 S 6 7 8 9 10
BDG FY Year Costs PVcosts Ben PV Ben PV Ben PV

3.5 3.5 2,5 2.5 1.5 1.5

1980/81 0
1981/82 1 24,000 21,816

1982/83 2 13,920 11,498 65,975 54,495 47,125 38,925 28,275 23,355

1983/84 3 38,265 28,737 27,332 20,526 16,400 12,316
Total: 37,920 33,314 104,230 83,232 74,457 59,451 44,675 35,671
B/C ratio 2.50 l.7¢ 1.07

Since the fertilizer response ratio of 3.5:1 is still unproven as the
average response in Bangladesh, we have also calculated the benefics under
the alternative asgunptions that 2.5 and 1.5 tons of extra grain will result
from the application of each ton of the project's imported fertilizer. Valued
again at $377 per ton, these benefits appear in colurns 8 and 10 of Table
J.1l and yield benefit-cost ratios of 1.78:1 and 1.07:1, respectively. This
sensitivity analysis indicates that, even under the worst of circumstances,
fertilizer imports are economically justified at the macro-economic level,
(Results of the Equity Jtudy, due in September, 1981, will give us a better
idea of what yield response cin be expected unde: a variety of Bangladesh
farm conditions,)

b, Storage Congtruction

Under this amendment, 120,000 MT of storage capacity will be
conatructed at approximately 20 NFSP aites at a cost to AID of $40 million
(at current prices, including consulting engincering costs). Average
completion date for the buildings will be ecarly in BDG FY 1984/55. This
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analysis assumes that the areas to be served by this Phase III construc-

tion program will have a storage requirement of 149,000 MT warehouse capacity
in 1986/87, 29,000 of which 1s already owned by BADC at PDP and transit

sites and the rest of which will be constructed under this projest. The
agsumptions underlying this calculation are as follows:

1) The NFSP calls for 657,000 MT of storage capacity at 88 sites.

2) 127,800 MT of this requirement are already in place,

3) 529,700 MT of the requirement remain to be built.

4) The 120,000 ton Phase III program represents 22.7% of planned
NFSP construction at about 20 of the 88 sites.

5) Fertilizer demand 1is expected to increase by 15% per annum
through 1984/85 and by 10% per annum thereafter.

6) Storage capacity requirements will be calculated at 1/3 of sales
until 1986/87 (3 months PDP storage plus a one month transit
warehouse stock). Beginning in 1989/90, storage requirements
will be 1/4 of sales projections (2 months' PDP stock plus a
one month transit stock). The increase from 4 to 6 stock turnovers
per year at the PDP's will result from improvements in the national
trangportation system. Between 1986/87, the stock turnover rate
will gradually increase, keeping storage requirements constant,

7) Until the completion of the Phase III construction program in
1984, all storage requirements beyond existing (1981) capacity
in the service areas of the Phase III sites must be rented.

8) 1In 1983/84, just prior to completion of the Phase III construc-
tion progran, all available warehouse space will be fully utilized
by BADC.

Based on these assumptions and on the fertilizer sales projections
pregented in Table 7, we can construct a sales and storage profile for
the service areas to be served by the Phase III construction sites (22,7%
of the NFSP).
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TABLE J.2
. Phase III Sales and Storage Profile
(thousands of long tons)
Fertilizer Storage BADC
Year Sales Requirement, of which Owned Rented
1981/82 243 81 29 52
1982/83 279 - 93 29 64
1983/84 321 107 29 78
1984/85 369 123 149 0
1985/86 406 135 149 0
1986/87 446 149 149 0
1987/88 491 149 149 0
1988/89 540 149 149 -0
1989/90 549 149 149 0
1990/91 653 163 ? ?
1991/92 119 180 ? ?

Costs of the storage program consist basically of the costs of construc-
tion. Physical maintenance costs are negligible, and BADC's operating costs
in terms of personnel will not increase as a result of this project, since
consolidation of many Thana Sales Centers into fewer, larger PDP's will allow
the same number of BADC Storekeepers, Thana Inspectors, night guards, etc. to
manage more stored tons. Costs of the project's storage program are listed
in Table J.3, column 2,in congtant 1980/81 dollars.

TABLE J.3
Construction Costs ($000)
1 2 k!
Year Costs Present Value

0 1980/81 0 0
1 1981/82 800 727
2 1982/83 12200 10083
k! 1983/84 19000 14275
4 1984/85 8000 5484

Total: 40000 30549
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short:ge by Private uholesalets. Although this Project aimg ¢o Strengthen
and 2a2courage fertilizer movement by Private wholesalers, their abiliey

to procure and nove fertilizer to areag lacking warehousing yy1j be limiteq
to the extene that Storage Capacity in excess of locaj demand existsg 1n
neighbouring districca.

areas (See Taple J.2) must pe the result of a subsequent Storage Construction
Program, The incrementa) calegy resuleing from increaged 8torage Capacity
builet uader this constryction Program are pPresented 4n Table J.4, column 2,

In congtant dollars, then, the benefieg accruing o each ton of
increaged fercilizer 8aleg cnabled by increaged Storage gpace are calculateq
at 3.5 x 8377 - Y220 = $890, Multiplying this $890 by the extra fertilizer
toonege s014 Provides the net benefitg €xpected to result from the extra
fer:ilizcr availability enabled by the Phage 111 construction program over
the 30 voar life of the godowns (Tab)e J.4, column 3).
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TABLE J.,4
Benefits of Improved Availability
Incremental
Fertilizer
Sales Benefits Calculatea at Various
(thousande Fertilizer Response Rates ($000)
v
Year of tons) Beng g PVq 5 Benz.s PV 5 Benl.s g 1.5
0 1980/81 P
1 1981/82
2 1982/83
3 1983/84
4 1984/85 48 42,720 29,178 24,576 16,786 6,480 4,426
5 1985/386 85 75,650 46,973 43,520 27,022 11,475 7,125
6 1986/87 125 111,250 62,798 64,000 36,126 16,875 9,525
7 1987/88 170 151,300 77,641 87,040 44,665 22,950 11,777
8 1988/89 219 194,910 82,661 112,128 52,309 29,765 13,792
9 1989/90 273 242,970 103,043 139,776 59,279 36,855 15,643
10 1990/91
to to 273/yr. 242,970 923,286 139,776 531,149 36,855 140,163
33 2013/14 per yr. per yr. per yr.
TOTAL: 1,325,580 767,336 202,351

(11) Reduced Distribution Costs. Preliminary consultant estimates
have indicated that cfficient location of PDP's and tranasit godowns along
rail and waterways will save BADC about $3 per ton over current movement
costs under the present distribution syastem. As Table J.2 indicates, the
Phase III construction program is likely to replace 78,000 MT in inefficiently
located rented godown capacity, handling 312,000 MT of fertilizer per year.
Resultant savings will be $936,000 per year over the life of the warehouses.

(1141) Nutricent Loss Avoided. The nutrient value of urea is diminished
by up to 5X if urea is stored in conditions exposing it to moisture. As in
subsection (1i) above, we assume that 78,000 tona of substandard, rented
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storage capacity, handling 312,000 tons of fertilizer annually, is
replaced by this project. If we assume further that:

- 50Z of this fertilizer is urea,
- 50% of the urea is exposed to moisture, and

- 5% of the nutrient value of that exposed urea is lost due to
moisture absorption, then we can calculate that a loss of 3,900
tons of urea can be avoided annually, due to the improved quality
of the storage constructed under this project.

The value of the extra foodgrain produced as a result of avoiding
this nutrient loss 1is calculated based (as above) on a fertilizer yield
reaponse ratio of 3.5:1 and a grain value of $377 per ton,

The resultant product of all these factors is $5,146,050 per year.

For a sensitivity analysis we can vary the urea exposure rate
(from 502 to 25X), the nutrient loss rate (from 5% to 3%), and the yield
responge ratio (from 3.5:1 to 2.5:1 to 1,5:1), Various combinacions of
these three factors result in the twelve possible values of the annual
benefits of an avoided nutrient loss presented in Table J.5,

TABLE J.5
Annual Benefits of Nutrient Loss Avoided
Annual PV

Yield Exposure Nutrient Benefits 30 years
Combination Response Rate Loss ($000) ($000)
1 3.5 .50 .05 5146 36,382
2 3.5 .25 .05 2573 18,191
3 3.5 .50 .03 3088 21,832
4 3.5 .25 .03 1544 10,916
5 2.5 .50 .05 3676 25,989
6 2.5 .25 .05 1838 12,995
7 2.5 .50 .03 2205 15,589
8 2.5 .25 .03 1103 7,798
9 1.5 .50 .05 2205 15,589
10 1.5 .25 .05 1103 7,798
11 1.5 .50 .03 1323 9,354
12 1.5 .25 .03 662 4,680

(iv) Benefit/Coot Ratios., Costs and benefits under the various
assumptions discussed above were discounted at a real (net of inflation)
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discount rate of 107 over a thirty-three year period (3 years of invest-
ment costs plus a 30 year life of the warehouses). When the present
values of the combined streams of benefits of improved availability,
reduced distribution costs, and avoided nutrient loss were compared

with the present valuec of the warehouse costs, twelve benefit-cost ratios
were generated. The assumption numbers in Table J.6 correspond to the
combinations of assumptions regarding yield response, exposure rate,

and nutrient loss presented in Table J.5

Benefit-cost ratios range from a high of 44.8 to 1 (a 3.5 yield
response in calculating benefits 1 and 4111 , a 50% urea exposure rate
in calculaticg benefit 111, and a 5% nutrient loss rate in calculating
benefit 111) to a low of 7 to 1 (1.5 yield responses, 25X urea exposure,
and 3% nutrient loss).

Since the benefit-cost ratio exceeds 1 in every case, the storage
construction program can be judged economically sound,

TABLE J.6
Benefit-cost Ratios Under Various Assumptions
Assumption p.v Present Value of Benefits
Number Costs (1) (11) (114) Total B/C
1l 30,549 1,325,580 0,618 36,382 1,368,580 44,80
2 30,549 1,325,580 6,618 18,191 1,350,389 44,20
3 30,549 1,325,580 6,618 21,832 1,354,030 44,32
4 30,549 1,325,580 6,618 10,916 1,343,114 43,97
5 30,549 767,336 6,618 25.989 799,943  26.19
6 30,549 767,336 6,618 12,995 786,949 25,76
7 30,549 767,336 6,618 15,589 789,543 25.85
8 30, 549 767,336 6.618 7,798 781,752 25,59
9 30,549 202,451 6,618 15,589 224,658 7.35
10 30,549 202,451 6,618 74798 216,867 7.10
11 30,549 202,451 6.618 9,354 218,423 7.15
12 30,549 202,451 6,618 9,354 213,749 7.00

(1) = {improved availability
(11) = distribution savings
(114)= nutrient savings
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Summary of G.A,0. Audit and USAID Response

In July, 1980, Senator Frank Church, Chairman of the U.S. Senate
Committee on Foreign Relations, requested the General Accounting Office
to examine the planning and implementation activities of the Fertilizer
Distribution Improvewent Project so that the committee could better
agsess whether more AID resources should be committed to the project.
The audit report was published on March 31, 1981,

Although USAID believes that the GAO audit report contains a few
insupportable conclusions, the Mission finds it for the most part con-
structive an® notes that the audit recommendations are supportive of
continued and expanded project activity in each of the major areas of
project concern. The conclusions and recommendations of the audit
report, along with the Mission's comments, are as follows:

I, Fertilizer Imports

A, G.,A.0, Conclusions and Recommendations

Our review suggests the need for a more systematic analysis and
projection of fertilizer requirements, based on changing supply and
demand factors. The BADC monthly fertilizer newsletter provides statis-
tics on many of these factors and uses a projected annual sales target
to plan imports. Actual monthly sales activity would teri to reduce
or increase overall fertilizer requirements when measured against these
sales targets; yet the annual sales targets are not revised to reflect
this activity. Because most leased warechouse space is known to be over-
stated and of low quality, the availability of storage space should not
be the major consideration for irmports. Demand which reflects both
actual and systematically projected sales activity should more appropri-
ately gauge import needs.

Realizing the potential benefits of DAP will require a more effec-
tive marketing campaign and a better job of planning imports to consider
such factors as farmer acceptance and the availability of storage. 1In
the long run, we belleve that optimal fertilizer benefits await the
development of reliable data on the best types, quantities, and combina-
tions of fertilizers which should be used in Banglajesh. Accordingly,
we recommend that the AID Administrator assist and encourage the Govern=-
ment of Bangladesh to:



Annex K
Page 2 of 7

1, employ a more systematic approach in planning imports,
one that gives proper weight to the factors of ferti-
lizer supply and demand in a way that is responsive to
changing conditions;

2. pursue a DAP marketing strategy to include more
widespreoad and consistent informational promotion,
on-farm experiments to demonstrate the advantages of
using DAP, and consideration of price incentives to
purchase and use DAP; and

3. develop reliable, nationwide data on the most effective
types, proportions, and combinations of fertilizer to
‘18e on the main crops grown in Bangladesh,

B. USAID Comments

The Mission agrees with these recommendations and notes that it
has been actively pursuing these objectives for years and will continue
to do sounder the upcoming period of the project amendment.

1. The problem of poor import planning is one that the Mission
and the project's IFDC consultant have been grappling with for years.
USAID files contain numerous IFDC and USAID projections, letters, memos,
and records of conversation which have accurately predicted and warned
against upcoming cverstock or understock positions. Certainly these
efforts werc not always heeded by the BDG, but sometimes they were, and
as a result the problem has been reduced. For instance, USAID's advice
to the Bangladesh Gcvernment in October 1980 not to export urea appears
to have contributed to a presidential decision not to exp-rt a planned
150,000 tons of urea but instead to hold exports to 40,000 tons already
contracted for.

The excessive overstocking which occurs from time to time cannot
be explained cimply by the fact thnt sales targets are not regularly
revised. It 1is the Mission's opinion that BADC has consciously over-
stocked. We have criticized this practice and have held up the use of
AID funds when we have felt that AID-financed 1imports would contribute
to an oversupply. However, we have been unable to end this tendency.
In attempting to understand the tendency, we have noted that in all
its 2conomic sectors Bangladesh deals with shortage situations and has
a shortage mentality, which leads to hoarding. Whenever a commodity
becomes available, the BDG grabs 1it, regardless of rational planning,
and stockplies it for fear that i1t will be unavailable when needed
later. Bangladesh is also almost entirely dependent on donors to fill
these shortages, and donors do not reliably plan very far ahead. AID,
for example, is a major supplier of phosphates; yet we don't know how
much morey we will have available for phosphate imports in FY 1982.

It i3 not possible for BADC to plan properly 1f it cannot obtain firm
donor commitments on a longer-term basis.
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2. A wmore vigorous DA? promotion policy is clearly needed if
the new product 15 to make rapid inroads into the potential phosphate
and nitrogen markets. This project has funded DAP promotion materials
and the new BADC Chairman has indicated that he will seek to use project
funds to print posters and lcaflets to advertisc the merits of DAP and
provide useful information as to its application. This project amend-
ment includes a daaler training program which will give dealers the
technical knowledge they need to advise farmers on the use of DAP and
other fertilizers, This program will als» help dealers to establish
demonstration plots., The USAID-BDG Grant Agreement Amendment obligating
tiie funds for this project extension will include a provision that the
price of DAP will be set a a level where the subsidy on DAP equals the
subsidy on the equivalent nutrient combination of TSP plus urea. Finally,
BADC has agreed *o make DAP the mejor source of phosphates in Rajshahi
Division during 1981/82, so that a ° ge number of farmers will be
induced to try 1t.

3. Through the Agricultural Research III Project, USAID is
assisting the !{inistry of Agriculture and Forests to develop reliable,
nationwide data on the mosat cffective use of fertilizers under various
soil and cropping conditions. With USAID support, Bangladesh's agricul=-
tural research institutions are conducting extensive field trails on DAP,
micronutrients, and other fertilizers.

I1. Marketing System

A. G.A.0. Conclusions and Recommendations

The extent to which the new marketing system objectives have
been achieved has not been determined, including questions about whether
fertilizer has been made more available to small farmers, as envisioned.
The number of active wholesale and retail fertilizer dealers and thelr
jurisdictions are basically unknown because the information about dealer
activities 1is not systematically collected. Most registered dealeras
apparently are not engaged in wholesale fertilizer storage and distri-
bution but are direct ugern or retailers themselves,

Whether discounts are adequate to cover all dealer expenses and
broaden sales jurisdicticna: of dealers has not been determined. The
single discount system affects the ability of dealers to market fertili-
zer at great distances from buying sources. Fertilizer is gold in remote
locations at higher than Government-administered prices because of lack of
competition and higher tranasportation costs which constitute the dealer's
major expense,
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The absence of economies of scale in the current primary distribution
point discount structure may inhibit greater wholesale and retafl sales,
Because prevailing prices which farmers pay often exceed officially adminis-
tered prices, current pricing policies should be revised to better reflect
wholesale distribution costs,

Aside from dealer discounts, most other cost reductions antjicipated
under the new marketing system cannot be realized until (1) storage loca-
tions are consolidated, (2) some sales centers and all leaged warehouses
are no longer used, and (3) the BADC staff has been reduced. Because of
current large fertilizer stocks and the slow construction of additional
warehouses, however, cost savings in these areas are not likely for sometime.

We recommend that the Administrator, AID, encourage and assist the
Government of Bangladesh to:

1., systematically collect information on dealer functions and
coverage under the r.ew marketing system and use this data to
help make necessary changes to ensure that farmers have equal
access to available fertilizer when needed:

2. determine how the dealer discount policy should pe revised or
modified to more accurately reflect actual product and overhead
costs to dealers and fo allow a rcasonable profit; and

3. gradually remove officially administered retail sa'es prices,

as long as doing so would not reduce the equal access of fertilizers
to all farwers.

B. USAID Comments

1, The Third Evaluation of the New Marketing System is currently
underway. A major objective of this evaluation is to further define the
dealer function and develop a more detailed profile of dealer activities,
Information is being collected on the frequency and size of dealer purchases,
dealers' perccived needs, their costs, and retailing practices. A special
questionnaire has even been degsigned for ex-dealers in the hope that by
sharing their rcasons for leaving the business they may provide information
useful for fine-tuning the NMS,

2. The only way that retail prices can be made to reflect dealer
costs is by eliminating officially administered retail pricing. Fixed
prices overcompensate dealers in areas close to PDP's and provide a disin-
centive to dealers to trangport fertilizer long distances to remote areas,
As long as dealers can freely enter the business and are numerous enough
to compete with each other, deregulation of pricing will provide a fair
return to dealers and a fair price to farmers. Until that can be achiecved,
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USAID has encouraged BADC to increase the dealer discount at PDP's to
the same percentage of sales price that existed at the introduction of
the NMS.

3. Removal of officially administered retail prices will not
allow all farmers equal access to equal availability of fertilizer at equal
Prices. Deregulation will result in higher prices but improved supply of
fertilizer in remote areas and in greater efficiency of distribution. USAID
will attempt to negotiate the elimination of price controls prior to
signing the upcoming grant agreement amendment, But price control should
be eliminated abruptly, not gradually,

I1I. Warehouse Construction

A. G.A.0, Conclusions and Recommendations

Active collaboration among AID, IECO, and BADC is urgently
needed to assure successful implementation of phase II storage constiucrinn,
The current inconsistent cfforts have impeded the smooth fmplementation of
the project which 13 already a year behind schedule. The three participants
in phase Il should act {mmediately to cooperate on project activitiea
requiring three-party review and approval processes. They should also
establish a mutually agreed-upon implementation plan and a mechanism to
integrate new developments into project planning documents.

Lastly, phase Il is apparently only one of several phcses in the
Bangladesh Government campaign to provide the systems to efficiently
distribute agricultural supplics and technology. AID is already planning
to participate in future phanes of storage construction., Even though
the nced for storage 13 urgent, AID must assess the likely role of other
donors 1in addreasosing these nceds in deciding on future AID involvement
in construction, Yuture AID presentations to the Congresa should explain
current Ageacy funding for storape congtruction and for AID conatruction
plano over the foraeeable f{uture,.

To avoid further loss of time and money in the deaign, planning,
and construction of atorage facilities, we reco mend that:

1, the Administrator, AID, act to catablish procedurcs and
requiremento calling for collaborative project cfforts among
the contractor the hoat government, and the AID mission and
providing a mechanism to apeed the approval process, resolving
differencen as they occur.

B, USAID Comments

The Mission agrees that communication among BADC, IECO (the Plwase
Il Consulting Enginecer), and USAID is eccsential to the timely complation
of the warehouse conotruction program. But there 1s no plan, however well
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Because AID considers the construction of permanent bulk handling
facilities to be more suitable for other donor funding, the establishment
of such facilities, as recommended by several consulting engineers is
contingent upon the support oi donors other than AID. We recognize the
AID mission efforts to address the problems of bulk imports: through
feasihility studies, bagging aboard ships experiments, and now, through
the uce oi portable bagging machines, Recognizing AID's experimental and
alt:rnative 2fforts and its position on financing major construction, we
are not making a formal recommendation concerning permanent bulk handling
facilities. However, the planning and financing necessary to provide
either temporary or long-term permarent handling facilities in Bangladesh
will require active coordination among several major donors. In this
regard, we encourage AID to remain active in helping to meet both short-
and long-term needs.

1. The Administrator, AID, should act to coordinate and integrate
current AID plans for providing temporary bagging machines with
similar efforts of IFAD, including securing appropriate commit-
zents from the host government and other donors for effective
equipment use,

B, USAID Comments

The Mission agrees that coordination of donor efforts is important
in this area but disagrees that coordination has been lacking. It is BADC,
arL IFAD and USAID, who would select and install bagging machines in the
ports. A single BADC officer manages both projects and is completely aware
of the need to avoid duplication of effort. The World Bank/IFAD Project
Officer and the USAID Project Officer met with BADC geveral times to agree
on how tie two projects would mesh., It was decided that the BADC effort
utiliziag USAID funds would begin first, both in Chittagong and Chalna.

The IFAD funds would be made available later to add corveyor belts,
warchouse lmprovements, additional bagging machines, ctc. at Chittagong,
Tust in case rhere werc any problems with the USAID funded effort, the

1FAD project budgeted for bagging maciines at Chittagong, with the intention
that any excess funds could be used for the project's major component:
fertilizer imports., Since G.A.0., audit was conducted, interest in bulk
handling/bagging has developed in the private cector. It is therefore
possible that neicher USAID nor IFAD funds will be needed to finance the
purchase of bagging machines,

Realizing tie asignillcant savings that will result from bulk importa=-
tion, all the major fertilizer donoras h ve agreed to finance bulk imports.
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Preliminary Scope of Work for External Evaluation

I, The Project: The purpose of this project is to incrcase the use of
fertilizer in Bangladesh on an equitable basis. The goal is to increase
food production, egpecially by small farmers. (follow with a brief
description of project history-previous project, funding levels, atc.).

II. Purpose and Timing of the Evaluation

A,

B.

C.

Purpose: The purpose of this evaluation is to assess and analyse
progress of the project toward achievement of outputs, to review
and assess data relating to initial achievement of the project
purpose, and to make a preliminary determination of the likelihood
or the project achieving its longer term goal of increased food
production,

Timing: The timing of the cvaluation will be early enough to
pernit review of its findings prior to any decision to further
amend or approve a follow-on project and late encugh so that the
project's progress towards achievement of its purpose can be
fairly assessed. Specific dates will be determined by BDG,
USALD/Dacca and AID/W. Probable timing will be September, 1982,

Audience: The principal audicnces for this evaluation will be
AID/W and the BDG for purposes of determining future programning

for fertilizer in Bangladesh, gaining lessons from the Bangladesh
experience relevant to other fertilizer programs, and rroviding
informetion to the Administrator and Congress on the etfectiveness
of this involvement, Since the project implementors and USAID/Dacca
nave in place well developed nonitoring systems, including
continuing studies of fertilizer distribution and use, it 1s not
expected that they will be the primary audience for this evaluation,
However, the cvaluation may yield useful recormendations for
inprovement, which shculd be ccnsidered by project management.

III.Questions the Evaluation will Answer

l\o

General Questions: There are four major questions which the
e¢valuaticn teaa must answer. These are:

l. Has the project increascd the level und rate of increase in
fertilizer use in Rangladesh?

2, Are the level and rate of increasc in fertilizer use by small
farmers (less than 2,5 acree) consistent with equity objectives
and design projectiona?

3. 1Is fertilizer beiny effectively used to increase food
productiun, egpecially by small farmers?

4. Will improvenments in supply, use, and effectiveness of
the fertilizer system be sustained?
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B. Specific Quegticns: OUTPUTS TO PURPOSE

1. Fertilizer stocks, storage capacity and handling improvements,

a) are physical output targets achieved on time, within
expected costs, and integrated in such a way as to
produce the physical infrastructure necessary fer an
effective fertilizer supply system?

b) 1Is the ucnagement system for ;rocurement, packaging,
and distribucion te PDP's adequate and responsive tc
supply aad demand signals?

¢) Do the price structure and Jdistribution and regulatory
gystems produce incentives for private entrepreneurs to
expand the recail distribution netwsrk vertically and
horizontally?

d) 1Is there avidence to indicate that AID-supr-orted inputs
have made a significant contributicn tc improvements in
physicai and managerial aspects in the fertilizer
distribution chain?

2. Retailing link to consumers

a) Has the system cf private retailing of fertilizer
continued to expand (e.z. increase in numbers of whole=-
salers, dealers, and consumers, volunme handled, share
of total fertilizer distributed)?

b) Has ccumpetition amcng private dealers cererced with
expected effect cn consumer price and availability of
fertilizer (or have private monopolistic practices
emerged, zenerally, in gelected resiong)?

c) 1Is there evidence that the shift tc private retailing
has resulted in small farmers, renters and shareholder
maintaining or improving their access to fertilizer at
equitable costs?

d) Have efforts tu channel fertilizer credit through private
dealers proved effective and equitable (e.:-. credit is
suppilzl “_ smnl! farmers at zcosetitive rates)?

e) Have efforts tu train retailers in fertilizer use proved
an effective ncans for extendine technical knowledge to
consumers, especially to small farmers?

£) How dues Lue avireye Cealer marku. coapare with former
BADC costs fur equivzleat ‘istributi:n?
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CROSS~CUTTING .HD LONG TER!4 ASSESSMENT AND NALYSIS

1.

Policy Context: Is th2 BDG centinuing to liberalize input
gupply and grice structure consistent with Iaproving
efficiency cf resocurce allocaricn? How has this project
influenced these policy changes?

Does DDG cxercise regulatory authority 2ffectively to preveat
moriopclistic and exploitative nracticaes frum emcrpging in the
private marxeting system, including transport?

I5s there a reascnatle wrobability that sup-ly and wanazement
inprovement introduced by this prnject will be sustained
upon complécion cf the project?

What effect/impact, if any, have increased sugply and use
of fertilirer had on the role of women in rural Bangladesh,
especially amon; small farm families?

What effect/impact have increased supply and use of
fercilizer had cn supply, cost and leployment of farm labor,
elther family or hired?

What effect/impact ha? increased supply and use of
fertilizer had on quality of land and water resources,
with special emphasis on effects on domestic water supply?
(e.z2. posgsibie potential increase in health hazards?)

PROJECT EFFECTIVENESS ASSESSMENT AND ANALYSIS

l.

2.

bi! USAID/Dacca and AID/W perform managemeat functions in
a tinmely and supportive manner?

Assess the adequacy and realism of project design and
analysis i1n relation to the project as actually implemented.

Did technical assistance teams perform as expected, with
appropriate personnel and in a timely manncr?

Was the Jdata collecticn and monitoring systen installed
so as to proluce reliable, timely and appropriate information
to project managers (includin; BDG and USAID/Dacca)?

i there evideace that menitoring information and analysis
were used to identify prcblems and isgues and to maeke
pid-cuurse correcticas as ncedeld?

Describe and assess any innovative and effective management
systemg, practices or cther incerventicns, either by AID or

the BDG which wure introduced in this project that misht have
application for development grcjects in Bangladesh or elsewhere,






