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Agriculture is considering initial introduc-
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this purpose, a meeting and exctange
between the concerned agencies needs

to be called to include BRRI, ARI, BALC,
USAID and the Ministry of Agriculture.

4, Promotion ~ DAP requires sp=2cial Ch.airman, July 1980
promotion. A small supply of ramphlets BADC

on DAP were published by BADT but
these quickly ran out. USAID :-as
agreed to reimburse BADC for the costs
of printing bhoth pamphlets and p:sters
on DAP, (If zinc sulphate is imp~rted
we would be willing to do the sane
thing for this product.) BADC shouid
arrange for the printing and

necessary distribution,

e et

S. DAP Imnorts - DAP imports are more Chairman, . June 1980
economical than TSP imports. BALC BADC
should establish a policy of purchas-
ing DAP using other donor as wel! as
{ISAID funds.
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Summary

The project is in its second year of implementation and
this is the second regular evaluation. As summarized beliow,
progress is satisfactory in relation to project design, with the
exception that a nationwide drought held back increases in -
fertilizer use and resulted in lower than hoped for production.

The project was authorized for three years funding during
FY 78-80. USAID is now planning to propose a two year extensicn
for FY 81/82. This action would allow extension/consolidation of
the results achieved by the first taree years' funding.

Provision of project inputs proceeded as per design.
Fertilizer imports, wheat seed imports, technical assistance in
distribution, and design of storage and bulk hardling were all
provided during the period of evaluation,

Success was acmqved in the areas of two principal project
outputs: adequate in-country stock leveis and expansion of the
New Marketing System. The other two project outputs, Sstorage
construction and bulk handling, remained in the input (design)
stage,

Progress was made toward the project purpose of increased
fertil.zer use with equity. While a national drought held fertilizer
sales to a 9 percent increase during the first 10 months of
1979-80, this was judged *to be a good increase considering the
circumstances. The first volume of the "equity study” produced
in draft indicated significant fertilizer use and benefits accrue
to small farmers.

The project goal is increased foodgrain production
especially among small farmers. While the drought caused
reduced production in 1979, fertilizer use contributed to such
output as did occur, and as the fertilizer "equity study"
indicated, yield increases per acre resulting from fertilizer
use were greater on small farms than on large farms,
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Evaluation Methodology

The purpose of this regular evaluation is to measure progress
to date. The evaluation draws in some sections upon two draft
special evaluations which are still under final preparation. The
special evaluations are entitled "Bangladesh -=- Equity Effects of
Fertilizer Use" and "Second Evaluation of the New Marketing
System" and are both under preparation by the Intermational
Fertilizer Development Center.

Other data and analysis have been collected and prepared
by USAID staff from project files, BADC records, and other

public sources of record.

External Factors

Major assumptions all held on input, output, purpose and
goal levels with one significant exception: a nationwide drought
in 1979 affected both fertilizer use (purpose) and production (goal)

Inputs

The USAID funded inpuis to date are fertilizer imports,
engineering services for fertilizer storage construction, study
of bulk import alternatives and preparation of tender documents for
the selected bulk import altemative, wheat seed imports, and
technical assistance in fertilizer import programming, marketing
and distribution. Inputs provided during the evaluation period
of March 1979 through April 1980 are discussed below.

A, Fertilizer Imports

(1) DAP Imports During the Period of Evaluation

Approximately 42,175 MT of USAID funded fertilizer
(DAP) arrived in 1379-80. Due to a nationwide drought in 1979,
this purchase was much smaller than the 176,218 MT of fertilizer
imports USAID financed in 1978-79, Still,although this year's imports
constituted only 10 peircent of the 260,000 tons anticipated
DAP/TSP sales in 1979-80, they arrived at a critical time
when DAP/TSP stocks had fallen to two month's supply, threatening
a national shortage of phosphatic fertilizer. In addition, special
significance is attached to this purchase of CAP since two of the
four ship loads were experimental "bag-on-ship" shipments.



(1) Bag-on-Ship Experiment

The purpose of this experiment was to determine whether
significant cost savings could be achieved and technical problems
could be overcome in importing fertilizer in bulk with manual
bagging on board the ship. This method of import was to be
compared against the standard practice in Bangladesh ~f importing
bagged fertilizer,

A cost comparison of the various FCB and freight offers
revealed that ona C & T basis bag-on-ship will save on the order
0! 5332 per ton for purchases from the U.3. and $S16 per ton for
purchases from Korea. Some technical difficulties were experi=-
enced in the manual bagging operations, but workable methods
were developed to deal with them. Cne of the ships carrying bulk
fertilizer, the Al Roulf, was entirely unloadad per the spacified
bag weight rangc and within the specified rate per day. The local
agent for the other ship carrving bulk DAP failed to recognize the
Charter Party Terms and attempted to charge BADC with the cost
of rebagging bags not within specified bag weight range. BADC
has taken the firm position that this cost is at the account of
the shipowner, and USAID agrees.

In balance, this experiment is seen as a good experience.
It has led to increased confidence in BADC that bulk imports are
possible in Bangladesh and to increased enthusiasm for establishing
the portable bagging machine scheme described in 16.c. below.
Another result of the a2xperiment has been that it has led to
improved Charter Party Terms for the next bag-on-ship tender
These terms define in detail the equipment and procecdures
which are now known to be needed to perform corrzctly. We are
confident that these terms are likely to ensure an acceptable
level of performance in bag-on~ship operations in the future.

(ii1) The Nce?Z for DAP Promotion and More DAP Imports

DAP sales have been encouraging inspite of poor
promotional efforts and the total lack of other donor funded imports.
Cf the 83,718 tons imported in 1979, all but about 6,000 tons have
been sold as of April 30, 1980. Because DAP has 64 percent
nutrient as opposcd to TSP's 46 percent nutrient,its nutrient
content is 39 percent higher than TSP's nutrient content. But
the price of DAF is only about 30 percent higher per ton than TSP,



Therefore, there is approximately a 9 percent savings on the fertilizer
purchase price. In addition, there is a further 39 percent savings on
freight and storage costs due to the 39 percent higher nutrient content
per ton of fertilizer. The savings on freight is somewhat less when
TSP from a nearby (e.g. Norta Africa) source is compared to DAP from
North America {e.g, USA), but even then there is usually a freight
savings. The combined effect of the FOB savings and the freight/
storage savings averages about 730-545 per ton fcr each ton of

DAP imported instead of ona ton of TSP imported. This means that
the cost of phosphate fertilizer imports can be reduced by about

10-15 percent by switching all TSP imports to DAP imports. Applied
against the total of approximately 200,000 MT of DAP/TSP expected
to be imported in 1979-80, the total cost savings of all DAP no

TSP imports would probably have been on the order of 36-59 miilion.
Therefore, it is recommeanded that BACC should =zstablish more active
DAP promotion efforts and simuitaneously shift from TSP to DAP
imports to the maximum extent possible.

B. Engineering Services for Fartilizer Storage Construction

The™ shortage of adequate storage space is one of the most
critical constraints to increased fertilizer use. BADC's owned
storage capacity is currently only 168,000 tons. Cf this about
60,000 tons capacity is located at thanas where sales centers
are expected to be closed soon under the Mew Marketing System
(NMS). A total of 250,000 tons capacity storage has been rented
but almost all of it is in deplorable condition with such defects
as muc floors and leaky roofs and walls. Moset of this hired storage
shoulc be released as soon as possible. BADC's owned/adequate
storage is very small when compared against the 1979-80 targat of
1,000,000 ton sales and the associated need for approximately
400,000 tons storage capacity. Considering the expansion of
sales to 2,000,000 tons which is 2xpectcd under the National
Storage Plan to occur sometime between 1385 and 1990, the need
to rapidly and dependably expand storage capacity {s seen as
critical.

Cn September 26, 1979, USAID approved BADC's contract
with the Internationai Engineering Company, Inc. (IECC) for
design and supervision of construction of fertilizer storage ware-
houses. The contract also provides for [ECC to assist BADC in
preparation of a National Storage Plan for fertilizer for 1985-90.



To date, IECC has submitted 22 site plans, preliminary
specifications and drawings, and preliminary cost estimates for
approval. Also a draft National Storage Plan has been drawn up.
This plan has the strong support of BADC middle level management
who participated in extensive revisions of it.

IECC's schedule calls for completion of the National Storage
Plan by Juiy 1980; finaliration of all plans, specifications, and
tender documents for construction of the USAIl" funded "Phase II"
storage program of construction of approximately 173,000 tons of
storage capacity by August 1980; and contract award for construc=-
tion services by January 1981.

IECC's effort appears to USAID to be inacequately organized
and managed to meet the above schecule. Discussions are under-
way with IECC management and BACC conceming necessary
corrective measures. "*hile we anticipate some delays, we are
confident of a construction award in early 1981 and active
construction in the 1981-82 dry season.

The currant outiine of the National Storage Plan calls for new
construction at 82 Primary Distribution Points (FDPs). New
construction will total about 450,000 tons capacity required by 1985
When the plan is finalized, USAID and BADC need to meet to decide
how much of the required storage will be built with USAID funding
and in what ways USAID might assist BACC with engineering or
planning of the other donor financed construction. This decision
needs to be made prior to amendment of the project paper to add
FY 81 and 82 funding.

cC. Study of Bulk Import Altematives and Preparaticn of Tender
Documents for the Selected Buik Import Altemative

An estimated 15 to 20 percent of the cost of all fertilizer
imports in Bangladesh is a result of the fact that imports are in bags
rather than in bulk and bagged mechanically in Bangladesh. At
current prices of about 1300 per MT CIF and at the current level
of import of about 600,000 MT per vear, it is estimated that all
bulk imports with mechanical bagging in Bangladesh would result
in a net cost savings of $545-"60 per ton and would total
§27-536 million per year.



The need to move to mechanical bagging as opposed to bag~on-
ship in Bangladesh is clear from the following considerations (i)
the per ton savings are estimated to be much higher than the bag=-on-
ship $16-332 per ton savings due to the facts that unloading and
bagging will be by the receiver (BADC) not the shipowner and that
mechanical bagging will allow much more rapid unloading, (ii) bag
welght and machine stitching will be at a much higher standard and
reliability and  (iii) With Eag-on~-ship probleéms are likely to arise
from time to time given the differing nature of various ship owners,
Therefore, bag-on-ship is unlikely to be acceptable for all donors
and benefits could not be extended to all imports. However,
with mechanical bagging, all fertilizer imports in bulk would be
feasible.

Soros Associates completed their feasibility study of bulk
handling at Chittagong and Chalna Ports in April 1379, Three
addendums to this study were produced dated December 1979. The
principal recommendation was construction of large bulk storage
and high speed mechanical unloading systems at hoth Chittagong
and Chalna. Although the capital cost of this altermative was high,
it appeared also to offer the greatest potential cost savings in
quick ship turn around and maximum draft allowing a larger more
economical average vessal size.

The principal feasibility issue remaining unresolved in the
Soros Study was the human and organizational el .nent. Considering
this factor, and also the difficulties of obtaining funding for a
capital intensive =2ffort, BADC decided to develop tender documents
for a portable bagging machine scheme.

The first draft of the Request for Tachnical Proposals (RFTP)
was prepared by USAID at the request of BADC in December 1979
and January and February 1380. Comments were obtained from
various offices of AID/W, equipment suppliers, and shipping
industry sources. A sacond craft of the RFTF was produced in
March 1980 and distributed to BADC, USAID, and others for comment.
All comments received have been positive including commitments of
cooperation from the ports of Chittagong and Chal~a. Therefore, a
final version of the RFTP is under preparation.

In brief, the concept envisioned is approximately five
portable bagging machines placed along dock side at each
Chittagong and Chalna. The bulk fertilizer will be unloaded from
mother vessel or lighter into hoppers above each bagging machine,
All fertilizer will be bagged at dockside and placed on board waiting
transport.



In preparation of the scope of work,emphasis has been placed
on sound design of organizational and service elements in conjunc-
ticn with rigorous technical specifications for the bagging equipment,
All service elements including lightering, operation of the bagging
machines, stevedoring, and clearing and forewarding are a part of
the bagging service contractor's scope of work. These itams are
to be performed in addition tc provision of the equipment by the
bagging services contractor.

Completion of the competitive process and award to the low
bid prequalified firm is expected to require approximately six
months. Mobilization of equipment and services is expected to
require an additional six months. Therefore, we are hopeful that
start up of the portable bagging machine scheme will be possible
about one year frcm now.

D. Wheat Seed Impcert

Import of wheat seed was not an anticipated input in this
project. However, rapid axpansion of wheat acreage from 467,000
acres in 1877-78 to 1.7 million acres in 1979-80 previded an
excellent and unique opportunity to foreward the purpose (increased
fertilizer use) and goal increased foodgrain production) of the
project. In 1979 USAID financed about 9,830 tons of wheat seed
imports. Cne serious failure occurad when the entire cargo of
3,325 tons on board the Knhalij Sea was infested to the point where
it was no longer useable as seed. The other wheat seed imports
of 6275 tons however were all sold ancd planted; accounted for an
esttmated fertilizer use of 7500 tons: and resulted in local wheat
production estimated at 160,000 tons,

E. Technical Assistance in Fertilizer Import Frogramming
Marketing and Distribution

On January 5, 1979, USAIC appreved BADC's contract with
the Intermational Fertilizer Development Center (IFDC) for technical
assistance in fertilizer import programming, marketing and distribution,
These services were therefore active during the 2ntire period Covered
by this evaluation. USAID feels that the assistance has been well
executed and in balance the results have been invaluable. The
detailed and complex nature of this technical assistance, however,
makes it difficult to describe what has been accomplishad in a
concise fashion, Some of the major events are describad below,
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IFDC assisted BADC with preparation of a monthly newsletter,
the principal documant used in programming fertilizer imports.
Various technical advice was given on import prices and altemnatives.
A review was performed of the incidental costs of the fertilizer scheme.
The New Marketing System for fertilizer was monitored, studied, and
modified. BADC began the process of determining positions, duties,
and responsibilities of the new staffing which will be necessary
under the New Marketing System, The equity study was begun and
the first report published in draft. The need for a BADC intemnal
telecommunication system was discussed and it was determined
to establish such a system to link all districts and transit points,
The BADC library was established in the Headquarters office and
IFDC provided fertilizer materials for it. IFDC hosted me«tings
between BADC, IECO and USAID to work out complex issues of the
National Storage Plan, The need for dealer training was discussed
in light of the increasing wholesale nature of fertilizer dealers.

Some pamphlets were published for DAP promotion and the awareness
of the need for this type of activity was increased. New terms were
drafted and implemented for fertilizer movement contracts and
shipping agent contracts. National projections of fertilizer use
were made and discussed. BADC management awarerness of the
need for a central fertilizer inventory control system increased.
Numerous donors and other foreign visitors were provided with
information and assistance in preparation of thelr projaects and/or
papers. A national fertilizer transport movement plan was drawn
up. The concept of unit train movement of fertilizer was adopted
by the World Bank in their Fertilizer Transport Procjact, Participant
training was provided in the United States and India. Cordial
counterpart relationships were estab.ished. Disposition of damaged
stocks was reviewed. Advice was given on bulk import.

The above is admittedly 3 rambling list of events and also
doesn't come to a logical end. The list could be continued for
several pages. In balance, the efforts have been very valuable.
Some efforts however have been frustrating and not yat clearly
fruitful. This has lad to a change of approach in a number of
areas and considerable thought and discussion on the scope of
work for the contract extension for July 1, 1980 to June 30, 1981,
It is hoped to agree on a final scope of work and to amend the
contract in June.

Qutputs

Progress towards the four planned project outputs is
assessed below:
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A. Adequate Fertilizer Stock in Country

This output has been fully achieved and maintained. During
the entire period of this evaluation, fertilizer stocks have been
held at th2 minimum planned five months in country supply. The
fact that sales were less than targeted reduced the need for imports,
but adequate imperts had been arranged to meet the need if the
target sales had been achieved.

This good supply situation is a tremendous improvement from
the national fertilizer shortage which persisted from late 1977 until
early 1979. At that time, 176,218 MT of USAILC financed imports
arrived and in conjunction with stepped up imports from other
donors put an end to the shortage. As a result, fertilizer prices to
the farmers have be=n relatively close to the regulatory prices and
availability to the farmer has been constant.

It appears prospects are good to maintain an adequate stock
level for the next year or so. At that time, hopefully, the Ashuganj
Fertilizer Factory will be at near full procduction and will greatly
reduce the pressure of urea fertilizer imports.

B. Increased Fertilizer Storage Capacity

The USAID "Phase I" program, BACC's own "Hard Core"
program, and increased renting and purchase of storage space
increased BADC's reported storage capacity to some extant Juring
the period of avaluation. But fertilizer storage construction under
this project is still at the input level as described above and has
not reached the output stage y=at.

C. Fertilizer Bulk Handling and Bagging

As described in 16.A above the bag-on-ship appreach to bulk
imports was tried and proven. However, the portable bagging
machine scheme per 16.C above remained in the input stage.

D. New Marketiag System {(NMS) for Private Dealers Adopted

Considerabie success was achieved on this output. The NMS
introduced in Chittagong Division on December 1, 1978 was expanded
to Dacca and Khulna Divisions on January 1, 1980. Cn July 1, 1980
when the NMS is extended to Rajshahi Division, it will cover all of
Bangladesh.
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IFDC with assistance from BADC and USAID has been
preparing the second evaluation of the NMS. The first draft has
been prepared for review and the major findings relating to
operation of the NMS in Chittagong Division for the last 18
months are given below:

- Farmers' access to buying sources has increased by
about 130 percent.

- Prices farmers pay for fertilizer are lower under the NMS.

- Sales from 16 Primary Distribution Points (PDPs)
in Chittagong Division represent 80.§ percent of total
division sales and 70 of the 114 Thana Sales Centers
(TSCs) havc been closed, This represents definite
progress towards the NMS goal of consclidation of BADC
points cf sale to PDPs.

- Any person is free to register as a dealer and buy direct
from BADC without restrictive licensing requiraments.
Dealers under the NMS report this frcedom as being a
major positive fcature of the NMS.

- Dealers are permitted to sell fertilizers anywhere and
have been observed to move fertilizers long distances
(over 100 miles) to fill up local shortages.

- Whereas previously cooperatives enjoyed fertilizer whole-
sales monopolies in some thanas of Chittagong, Noakhalj
and Comilla Districts, under the NMS they have been forced
to compete. Data on their performance is available only
for Comilla and Noakhali Districts. In those districts
so far the cooperatives have proven ineffective and their
sales have dropped to 17 percent of the previous level.
This indicates that other private sector dealers are more
effective.

~ The movement towards fertilizer wholesalers who can
assume some of the storage and distribution burden from
BADC has begun. In Chittagong Division, 40 percent of
active PDP dealers are cperating as wholesalers selling
50 percent or more of their sales to sub-dealers. The
wholesalers on the average sell to four sub-dealers.
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Sales in the division as a percentage of national sales
have remained unchanged. The principal reason for this is seen
as being that the drought was on the average more severe in
Chittagong Division than in the rest of Bangladesh. A related
factor is that initial introduction of the NMS caused a tremendous
upheaval in the dealcr population., Many small dealers went out
of business or had to regroup as sub-dealcrs,

Ferhaps the greatest measurz2 of succass of the NMS is
that BADC menagement {s novr fully convinced of its value and
committed to its success. The considerable extent of skepticism
in BADC which existed pricr to introduction of the NMS has now
virtually disappeared.

Purpose

The project purpcse is increased fertilizer usc on an
equitable basis.

A. Fetilizer Use

During 1977-782, the year before start of this project, fertilizer
sales tn Bangladesh incrzased by 42 percent. Fertilizer usa increased
by 3 percent during 1576-~79, the first year cf the project. So far
(July - April), fertilizer use has increased by S percent during
1979-80. This progress is measurcd against an objective of 135
percent annual increasas in overall fertilizer salzs.,

Adverse climatic condit.ons {drought) arc scen as largely
responsible for holding Zown the progress of sales inspite of the
good stock situation and prograss made on the supply side.
However, it aisc appears that in @ number of areas, sales are
sluggish duz to a lower than normal yield response to the basic
macro nutrient ferdlizers scld in Bangladesh, and in a significant
number of cases this is suspectad to reclate to soil deficiencies in
micronutrients. This suspicion l2ads to the recommendation in
item 8 above that USAID attempt to arrive at a clear action
oriented policy to assist Bangladesh in thls area.

B. Equity of Fertilizer Use

The International Fertilizer Development Center (IFDC) has
produccd a "preliminary draft for discussion only" of their first
phase report "Bangladesh -~ Equity Effecls of Fertilizer Use."
The discussion below is based on the findings contained in this
draft report which is called for short "the ¢quity study”.
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The study was dona of the transplant aman (T .aman) crop of
1979. The study was done jointly with the Bangladesh Agricultural
Research Council (BARC) and the BARC was responsible for collec~
tion of all of the field data. Every attempt was made to collect
data of high reliability and statistical validity.

Ten areas in ten different districts were purposively selected
to obtain gecgraphic distribution, but survey pcpulations in each
arca were randomiy selected. In gach area, 120 farms were
continuously monitored hy resident enumerators stationed in the
arza to observe throughout the crop season. The objective was to
obtain reliable data on at lcast 100 farms in 10 arzas. This was
to allow the principal investigaters to discard cata on up to 20
farms in each area. In thc end, 10t3 sets of farm adata were
determined to be acceptabls and form the basis of the results
summarized below:

(i) Percentaje of Farmers Using Fertilizer by Farm Size

A larger percentage of pure tenants and farmers owning
up to one acre were found to use fertilizer than other

farmars.
Percentagsa of
Farm Size Fertilizer Users
Landless {noc homestzad even) 63
0 -1acre 71
> 1~ 2.5 acres 61
> 2.5 -5.0 acres 63
> 5.0 -~ 7,5 acrcs 60
Y 7.5 acres 61

(i1i) Average Levels cf NPK Plant Nutrient Use

The average levels of fertilizer (NPK) use were:

- highest on small and medium size farms and
lowest on large owner cperatoed farms

- much higher on owner oparated land than on rented=in
land

- on rented-in land only highest on the smallest farms
with marked dacline at the medium and large farm
sizes.
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Pounds Per Acre

Farm Size Cwner Cperated Land Rented-In Land

Landless - 31.2

0 - 1acre 37.6 18.4
>1-2.5acres 34 .4 11.2
>2.5-5.0 acres 36.0 4.0
>5.0 - 7.5 acres 30.4 5.6
>7.5 acres 24.8 2.4

{(iii) Use of Other Inputs in Associaticn with Ferttlizer Use

It was found that the use of other inputs and the use of
fertilizer have a positive statistical relationship. This illustrates
the well known fact that inputs are interdependent.

Perccntage of Fertilizer Percentage of Fertilizer
Input Users Using. [nput Non_Users Using Input
HYV 42 7
Irrigation 12 2
Farm Manure 59 46
Pesticides 41 10
Hired Labor 88 70

(iv) Hired Labor Employment

Cn the T. Aman crep on farms where fertilizer was used
an average of 28.4 work days of hired labor were employed per
cultivated acre whereas on farms where fertilizer was not used an
average of 19.2 work days of hired labor were employed per
cultivated acre.

It should be noted that not all of the increase in labor
use is due to increased fertilizer use alone. It is rather a result of
a combination of inputs being interdependent. In thc equity study,
an attempt is made tc isclate the effects of fertilizer use through
regression analysis. This analysis indicates that perhaps 2.7
of the 9.2 werk day difference given above could be caused by
fortilizer use.
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(v)  Estimated Distributicn of Benefits of Fertilizer Use to

Farms of Different Sizes

In the equity study, regression analysis is used to estimate
yvield respunses to fertilizer which in turn are used tc estimate
the direct taka benefits of fertilizer use. The benefits of fertilizer
use per acre by farm size have to be adjusted for the proportion of
cuitivated land sharecropped within each ferm group. This is done
by adjusting for the proporticn of the crop which is paid in rent.
When this exercise is performed, it is found that small farms derive
a much higher benefit per acre from fertilizer usc than larger farms do.

Average Benefits in Takas P:r Acre

Farm Size Not Adjustcd Adjusted
0 -1acre 55.87 18.18
>1=-2.5 acres 28.80 20.35
>2.5-5.,0 acres 8.17 5.63
>5.0 acres 7.27 5.61

The equity study is admittedly still in the draft stage and
still needs editerial revisicn in a number of areas. USAID, however
considers the report to be basically well done and to contain sound
analysis. It is planned tc extend the equity study through at least
one complete additional year of all crcp seascns repeating over
again the T. Aman season.

The results of the study are the first such results available.
Therefore, it is not possible to compute the percent annual increase
in fertilizer sales to cultivators of two acres or less as a measure
of purpose achievement in the equity aspect. That sales to this
group of farmers is increasing, however, can safely be assumed
from the general increases in fertilizer use and the widespread
use of fertilizers by small farmers which is indicated above.

Goal

The projact goal is increased foodgrain production,
especially by small farmers.

Crop production statistics are estimated in Bangladesh on the
local level and compiled to obtain national level estimates for each
crop such as T. aman for instance. However, the estimation method
is approximate and also, national production varies from year to ycar
for many reasons both related and not related to fertilizer use.
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In the case of the T. aman data collected under the equity
study, regression analysis was used to estimate the effect of
fertilizer use on yields per acre. Fertilizer use was estimated
to have resulted in a@ 4.3 percent increase in production on the
T. aman crop. This low yield response may be attributable, at
least in part, to the drought situation. Whatever the explanation,
if the equity study average increase in yields due to fertilizer use
is applied to the entire 10 million acres in T. aman production
in 1979, it results in an estimated 260,000 tons increment in
production. Given the severe hunger situation which prevailed
during 1979, such a production increment is significant.

Another significant point to note is that the equity study
average of 37 .4 pounds of fertilizer used per acre is far below
the recommended application rate of over 200 pounds per acre.
As the use of fertilizer increases, the increment in yields is also
predicted to increase.

Beneficiaries

In the equity study regression analysis was used to astimate
the effect of fertilizer use on ylelds per acre by farm size. The
results indicate that the small farmers obtain the highest yield
per acre for fertilizer use:

Average Fertilizer Percent Increment in Yields
Use (NPK) in Attributzd to Fertilizer Use
Farm Size Lb. per acre
0 - 1acre 44 .4 6.1
>1-2,5acres 33.6 4.2
>2.5-5,0acres 34.5 3.3
> 5.0 acres 29.5 2.8

o*H
.
w

All sample 37.4
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21, Unplanned Effects

Notpertinent at this time,
22, Lessons Leamed
Some of the principal lessons leamed are:
- Fertilizer use by small farmers is widespread.

- A major shift in control of fertilizer distribution from the
public sector to the private secter is taking place.
Attitudes resisting thls shift have censiderably lessened.

- Fertilizer use even in a severely bad agricultural year
can be of value in increasing scarce food availability and
small farmer yields.

- Project assistance in the fertilizer sub-sector of agriculture
i8.a viable concept in Bangladesh. A similar approach may
be equally applicable in other countries.

23. Special Comments or Remarks - Subsidy

AID/W has raised once again the subsidy issue. We believe
that the World Bank has becen taking an effective position on price
increases this year and our likely action is to confirm that we
support the ovcrall fertilizer price increases planned by the BDG
and supported by the World Bank. We will do so in the multilateral
context and Iin conjuncticn with negotiation of this year’'s Project
Agreement Amendment. We are equally concemed, however, to
effect cost reductions to reduce subsicy and we hope that this side
of the subsidy issue will not be lost sight of. Specifically, we
note that the current project incorporates three major areas of
cost reduction. As described in the Project Paper and in items
16.A., 16,.C, and 17.7 above, these are: reduced distribution
costs arising from the transfer of the marketing function from the
public to the private sactor; the shift tc bulk handling and bagging
at the ports; and the substitution of DAP for TSP as the major
phosphate fertilizer in Bangladesh.





