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Fertilizer StGra~ - The ',ational Storage Plan is now 
under pr2paration and is 2xpected to be complete by 
July 1980. The plan is e:~pected to call for ne'A' 
storage of a'bout 4SJ,80G tOllS capacit"j at aoout 82 
sites. Per the project pd:er, USAI:::; :-:a.s planned !o 
cons:n:ct only about 172, ceo tons capacity and other 
donor commitments are ""2,-' smdll ::hus far. Upon 
completion of the Na~ion2l '::tcrage P\c.n a cecision 
needs to be made as :0 ho'''' .Tluch o! he a.dditioJ:31 
storage capacity required '''·111 be VSAID funded and 
in what "Nays USAIT.::' r:~i;ht (~Issist "Nlth engmeering or 
planning of the other donor Lr.2r.ced construction. The 
decision needs to be l::ade crier :0 5mendment of the 
froject Paper to add FY 81 l~nG ?"[ 32 :unding. 

:Nutrient ReQuirements - ,::':eL.::bie ca.t.] coes not~xist 
on the best ap~licati 'm of :r..3cro or micro nut,;ent 
fertilizers in Bangladesh. ~;lis single iact may::e a 
maj or constr=.mt in obtainir.<; maximL!m i;1crea sed 
yields from fertilizer use. USAID needs to arr:';e ~t 
a clear action oriented policy to assist Banglacesh 
in thi s area. 
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Continuation. . .. Project Evaluation Summary (PES) - Part I 

8. Action Decisions Approved by Mission or AID/W C ffice Director 

_____________________ A __________________ +-____ B ______ -+ ___ C ______ __ 

3. Z1n'L.Su1oh~ - Suifi'::ient data does exist Secretary , 
to point to serious 7.inc and sulfur defi­
ciencies in 8anc;:ladesh. Tlle i.iinistry of 
Agriculture 1s considering initial introduc­
tion of zinc sulphate in Banglacesh. The 
initial import quantity and promotion 
program has yet to be ceter:nmed. for 
this purpo se, d meeting and exc~.ilnge 
between th~ concerned agenc~es ;-leeds 
to be called to include BRRI, .';f~.I, BAre, 
USAlD and the rv';inistry of Age culture . 

4. Promotion - DAP requires s p-:!cial 
promotion. A small supply 0 f :)amphlets 
on OAP were published by BAD: but 
these quickly ran out. USAID :,as 
agreed to reimburse BADe for thE costs 
of printing both pamphlets ~nc. p::;sters 
on DAP. (If ;:inc 3ulphal:e is i~l=-<::rted 

we would be willing to do the Sdn.e 
thing for this product.) BADe sno·.,Jd 
arrange for the printing and 
necessary distribution. 

5. DAP Imports - Df\P imports are more 
economical than TSP imports. BACC 
should establish a policy of purchas­
ing DAP using other donor as well as 
USAlD funes. 

r"linistry of 
Agriculture 

, 
Chairman, 

BADC 

Chairman, 
BADe 

June 1980 

July 1980 

June 1980 
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13. Summary 

The project is in its second year of implementation and 
this is the second regular evaluation. As summarized below, 
proqress 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 
IT 78-80. USAID is now planning to propose a two year extension 
for FY 81/82. This action would allow extension/consolidation of 
the results achieved by the first ~;,ree years I funding. 

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

Success was achiE&ved 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, storage 
construction and bulk handling, remained in t.he input (design) 
stage. 

Progress was made toward the project purpose of increased 
fertll .. zer use with eqUlty. While d :1dtional drought hf:ld fertilizer 
sales to a 9 percent increase during the first 10 months of 
1979-80 I this was Judged ':0 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 foodgraln productJ.on 
especially among small farmers. 'Phlle 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 fer1il1zer 
use were greater on small farms than on large farms. 
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14. 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 ~reparation. 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 International 
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. 

15. External Factors 

Major assumptions all held on input, output, purpose and 
goal levels with one significant exception: a nationwide drought 
In 1979 3ffected both fertilizer use (purpose) and production (goal) 

16. ,nputs 

The USAID funded inpuls to date are fertil1zer imports, 
engineering services for fertilizer storage construction, study 
of bulk impurt alternatives and preparation of tender documents for 
the selected bulk import alternative, 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 rmports 

(1) DAP Imports During the Period 0 f Evaluation 

Approximately 42,175 MT of USAID funded fertilizer 
(DAP) arrived in 1979-80. Due to a nationwide drought in 1979, 
tl'tls purchase was much smaller than thE 176,218 MT of fertilizer 
imports USAID financed 1n 1978-79. Still,althoughthll year's imports 
constituted only IG pl::! Cl:::l1~ of the 260, 000 tons anticipated 
DAP/'I'SP sales in 1979-80, chey 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 
significan.:e is attached to this purchase of DAP since two of the 
four ship loads \,t/ere experimental "bag-on-ship II shipments. 
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(11) Bag-on-Ship Experiment 

The purpo se of th is experiment INa s to determine whether 
significant cost savings could be achieved and technicdl 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 on a C (; F basis bag-an-ship will save on the order 
0; $32 per trm for purchases from the U.S. and $16 per ton for 
purchases from Korea. Some technical diffiC'ulties '.,ere experi­
enced in the manual bagging operations I but workable methods 
were developed to ceal with them. Cne of the ships carrying bulk 
fertilizer I the Al Raul!. -,.,as entirely unloac2d psr the specified 
bag weight rang~ and within the specified rate per day. The local 
agent for the other sh ip carrying bulk DAP fa iled to re cogni ze the 
Charter Party Term~ and attempted to charge BADe with the cost 
of rebagging bags not within specified bag weight range. BADe 
has taken the firm positLOn that this cost is at the account of 
the shipowner I and USAlD agrees. 

In balance, thls experiment is seen as a good expenence. 
It has led to increased confidence in BADe that bulk lmports are 
possible in Bangladesh and to increased enthusiasm for establishing 
the portable bagging machine scheme described in 16 .c. below. 
Another result of the experiment has been that it has led to 
improved Charter Party Terms for the next bag-an-ship tender 
These terms define in detail the equipment anc:! procedu,-es 
which are now known to be needed to perform correctly. 'Ne ar~ 
confident that these terms are likely to ensure an acceptable 
level of performance in bag-an-ship operations in the future. 

(iii) The N~e= for QJ\P Promotion and More DAP Imports 

DAP sales hav2 been encouragmg inspit'=! of poor 
promotional efforts anc. 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 opposed 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 rer ton than TSP. 
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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. North Africa) source is comp~red 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 ~30-S45 per ton fcr each ton of 
DAP imported instead of one 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, th8 total cost saVIngs of all DAP no 
TSP imports would probably have been on the order of :6-$9 million. 
Therefore, it is recommznded that SACC should establish more active 
DAP promotion efforts and simultaneously shift from TSP to DAP 
imports to the maximum extent pos sible. 

B. Engineering' S~rJ'lces for Fenilizer Storage Construction 

The' shortage of adequate storage spa ce is one of the most 
critical constraints to increased fertilizer use. RADC ' 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 New Marketmg System 
(NMS). A total of 250, 000 tons capacity storage has been rented 
but almost all of it is in d·aplorable condition with such defects 
as mUL floors and leaky roofs and wails. Moat of this hired storage 
shoul( be released as soon as possible. BADC's owned/adequate 
storage is very small when compared against the 1979-80 target 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 expect2d under the National 
Storage Plan to occur sometime between 1985 and 1990, the need 
to rapidly and dependably expand storage capacity is seen as 
critical. 

Cn September 26, 1979, USAlD approved BADC's contract 
with the Intematlonai £ngineerlng Company, Inc. aECe) for 
design and supervision of construction of fertilizer storage ware­
houses. The contract also provides for IEce to assiSt BADC in 
preparation of a National Storage Plan for fertilizer for 1985-90. 
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To date I IEee has submitted 22 site plans I 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. 

IEce I s schedule calls for completion of the National Storaqe 
Plan by July 1980; finali7ation of all plans, specifications, and 
tender docum\~nts for construction of the USAIr funded "Phase II" 
storaqe progrCIm of construction of approximately 173,000 tons of 
storaqe capacity by August 1980; and contract award for construc­
tion services by January 1981. 

IEce I S effort appears to USAID to be inadequately organized 
and managed to meet th~ above schecule. Discussions are under­
way with IEce management and MeC concerning necessary 
correcti ve measures. ''''hile we anticipate some delays, we are 
confident of a construction award in early 1981 :ind active 
-:onstruction in the 1981-82 dry season. 

The CUIT2nt outline of the National Storage Plan calls for new 
construction at 82 Primary Distrlbution Poi:1ts (F DPs). New 
construction will total about ·150 I 000 tons capacity reqUired by 1985 
When the plan is finalized I USAID and 8AL)C need to meet to deCide 
how much of the required storage will be bUilt with USAID fundinq 
and in what ways USAID might assist BACC with engineering or 
planning of the other donor financed constructlOn. Thj s decision 
needs to be made prior to amencment of the proje~ paper to add 
'rY 81 and 82 funding. 

C. Study of Bulk Import Alternatives and P:-eparatior. of Tender 
Documents f'Jr the Selected Bull< r~port Alternative 

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 Banglc')desh. At 
current prices of about 100 per MT elF and at the current level 
of import of about 600,000 ?viT per :-rear, It is estimated that aU 
bulk imports with mechanical baggIng In Bangladesh would result 
In a net cost savings of $45-' 60 per ton and wol:!d total 
$27-$36 million per rear. 
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The need to move to mechanical bagging as opposed to bag-on­
ship in Bangladesh is clear from the folloYl.,ing considerations (i) 
the per ton savings are estimated to be much higher than the bag-on­
ship $16-)32 per ton savings due to the facts that unloading and 
bagging will be by the receiver (BADe) not the shipowner and that 
mech1nical bagging will allow much more rapid unlvading, (ii) bag 
weight and machine stitching will be at a much higher stand3rd and 
reliability and (iii) 'IVith tag-an-ship prc,bkms are lik,f:dy to arise 
from time to time given the differing ':1ature of 'Jarious ship owners. 
Therefore I bag-on-ship is unlikely to be acceptable for all donors 
and benefits could not be extended to all iMportS. However I 

with mechanical bagging, all fertil! ~er imports in bulk. would be 
feasible. 

Soros Associates completed their feasibility stUdy of bulk. 
handling at Chittagong and Chalna Ports in April 1979. Three 
addendums to this study were produced dated December 1979. The 
principal recommendation wa s construction of large bulk storage 
and high speed mechantcal unloading systems at both Chittagong 
anr. Chalna. Although the capital cost of this alternative was hlgh, 
it appeared also to offer the greatest potential cost savings in 
quick. ship turn around and maximum draft aUo'l/ing a larger more 
economical average vessel 5i?8. 

The pnncipal feasibility issue remaming unresolved in the 
Soras Study was the human and organi oz:ational el .nent. ConSidering 
this factor I and a Iso the difficulties af obtaining funding for a 
capital intensive 2ffart, BADe decided to deve lop tender docume:lts 
for a portable bagging machme scheme. 

The first craft of [he Request for T3chmcal ?ruposals (RFTP) 
was prepared by USAfD at the request of BADe in December 1979 
and January and February 1980. Comments were obtamed from 
various offices of AlD/V.' I eqUipment suppliers, and shipping 
industry sources. A second draft of th'? RFTF was produced in 
March 1980 and distributc-d to BADC, USAlD, and others for comment. 
All comments recei'led have been positive including commitments of 
cooperation frorn 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 waiUnq 
transport • 
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In preparation of the scope of work,emphasis has been placed 
on sound design of organizational and service element!: in conjunc­
ticn with riqorous 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 item. are 
to be performed in addition tc provision of the equipment by the 
bagging services contractor. 

Completion of the competitive proce::is and award to the low 
bid prequalified firm is expected to require approximately six 
months. Mobilization ot equipment and services 1S expected to 
require an iidditionai six months. Ther~fore I we .3re hopeful that 
start up of the portable bagging machine scheme will be possible 
about one yea.- from now. 

D. Wheat S~ed lmoen 

Import of wheat seed 'Nas not an anticipated input in this 
project. However, rapid axpansion of wheat acreage from 467, 000 
acres in 1977-78 to 1.7 mUlion acres in 1979-80 provided an 
excellent and unique opportunity to foreward the purpose (increased 
fertilizer use) and goal iincreaseci foodgrain production) of the 
project. In 1979 USAlV financed about 9, hOO tons of wheat seed 
imports. One serious failure occured when the entire cargo of 
3,325 tons on board the Khalij 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 and planted; accounted for an 
estimated fertili zer use of 7500 tons: and resulted in local wheat 
production estimated at 100 ,000 tons. 

E. Technical ASSistance in Fertilizer rrr.port Programming 
Marketing and Dlst:-ibutlon 

On January 5, 1979, U3AID approved BADe's contract with 
the International Fertilizer Development Center (IFDC) for technical 
assistance in fertilizer import programming/marketinq and distribution. 
Tbese services were therefore acti<,,'e durir.g the entire 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 accomplished in a 
concise fashion. Some of the major events are described below. 
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IFDC assisted BADC wit.h preparation of a monthly newsletter, 
the principal document used in programming fertili:;.er imports. 
Various technical advice was given on import prices and alternatives. 
A review was performed of the incid~ntal costs of the fertilizer scheme. 
The New Marketing System for fertilizer was monitored, studied, and 
modified. BADe 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 BADe internal 
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 tr.e Headquarters office and 
IFDC provided fertilizer materials for it. IFDC hosted me~tmgs 
between BADe, 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 acti vi ty wa s increased. New terms were 
drafted and impleme:nted for fertilizer movement contracts and 
shipping agent contracts. National projections of fertilizer use 
were made and discussed. BADe management awareness of the 
need for a central fertilizer inventory control system increased. 
Numerous donors and other foreign visitors 'Nere provided with 
information and assistance in preparation of their projects 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 Futllizer Transport Project. Partlcipant 
training was provided in the United States and India. Cordial 
counterpart relationships were estab.lshed. Disposition of damaged 
stocks was reviewed. Advice was given on bulk import. 

The above is admittedly ~ rambling list of events and also 
doesn't come to a logica I 2nd. The list could be continued for 
several pages. In balance, the efforts have been very valuable. 
Some efforts however have been frustrating and not yet clearly 
fruitful. This has led 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. 

17. Outputs 

Progress towards the four planned project outpu~s 1s 
assessed below: 
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A. Adequat.e Fertilizer Stock in Coun!n' 

This output has been fully achieved and maintained. During 
the entire pertod of this 8valuation, fertilizer stocks have been 
held at th~ minimum planned five months in country supply. The 
fact that sales were le5s than targeted reduced the need for imports, 
but adequa te imports had ooen arranged to meet the need if the 
target sales had been achieved. 

This good supply situation is a tremendous improvement from 
the national fertili zer shortage which persisted from late 1977 until 
early 1979. At that time, 176,218 MT of USAlr financed import~ 
arrived and in conjunction with stepped up Imports from other 
donors put an end to the; shortage. As a r€sult, fertilizer prices to 
the farmers have been relatively clos'2 to the regulatory prices 3nd 
availability to the farmer has been constant. 

It appears prospects are good to maintain c..n adequate stock 
level for the next year or so. At that time I hopefully I the Ashuganj 
Fertilizer Factory will be at n.:::ar full production and will greatly 
reduce the pressure of urea fertilizer Imports. 

B. Increased Fertili zer Storage Capacity 

The USAID "Phase I" program, BADC' s own "Hard Core Of 

program, and increased renting and purdlase of storage space 
increased BADC's reported storage capacity to some extent juring 
the period of evaluation. But fertilizer storage construction under 
this project is still at the input level uS described above and has 
not reached the output stag€: let. 

C. Fertilizer Bulk Handling and Bagging 

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

D. New MarketL1g System (NMS} for Private Dea lers Adopted 

ConSiderable success was achieved on this output. The NMS 
introduced 1n Chittagong Division on December 1, 1978 was expanded 
to Dacca and Khulna Divisions on January 1, 1980. Cn July I, 1900 
when the NMS is extended to Raj shahi 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 f1r3t draft has 
been prepared for review and the major findings relatmg 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 arc lower under the NMS. 

- Sales from 16 Primary Distribution Points (P DPs) 
in Chittagong Division represent 80.8 percent of total 
division sales and 70 of the 114 Thana Sales Centers 
(TSCs) hav(; been closed. Thi~ represents definite 
progress towards the NMS goal of consolidation of BADC 
points cf sale to PDPs. 

- Any person is free to register as a dealer and buy direct 
from BADC without restricti ve licensing requirements. 
Dealers under the NIvlS report this freedom as beinQ a 
major positive feature of the NMS. 

Dealers are permil':ed to sell fertilizers anywhere and 
have been obServed to move fertilizers long dlstances 
(over 100 mileS) to fill up local shortages. 

- Whereas previously c00J;lcratives enjoyed fertilizer whole­
sales monopolies in some thanas of Chittagong I Noakhali 
and Comilla D! str1cts, und8r the Ntv:$ they have been forcer! 
to compete. Data on their performance is available only 
for Comilla and Noakhali Distric ts. In those districts 
so far the cooperatives haVe proven meffective 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 
BADG has b~gun. In Chittagonq Division, 40 percent of 
active PDP dealers are cperatinq as wholesalers selltnq 
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 p~rcentage of national ~ales 
have remained unchanged . The p!'"inc1pal reason for this 1s seen 
as being that the drought was on the average m:lre severe in 
Chittagong Division than in the rest of Banglad2sh. A related 
factor is that 1n1'Cial introduction of th8 N!'v"IS caused a tremendous 
upheaval in the deal a population. Many small dealers w-ant out 
of business or had to regroup a~3 sub-dealers. 

Ferhaps the greatest measure of success of the NMS is 
that BADC me'1agement is nov.' fully convmc2d of its value and 
committed to its success. The considerable extent of skepticism 
in BADe which eXisted prier to introduction of the NMS has now 
virtually di sappeared . 

18. Purpose 

The project purpese is increased fertilizer USG on an 
equitable basis. 

A. Fe'.1:ilizer Use 

Dt.ring 1977-78, the year before start ef this project, fertilizer 
sales in Bangladesh incrQased by 42 percent. Fi2rtilizer US3 increasec 
by 3 percent duri'1g 197(;-79, the first year cf the project. So far 
(July - April) I fertiliz~r use ;1as increased by 9 percent during 
1979-80. This progress is measured a.galnst an objective of 15 
percent annual increases in over311 fertilizer saks. 

Adverse climatiC' condiLon!:i (drought) arc S2tJn as largely 
responsible for holding ::'.own the progress of sale s inspite of the 
good stock situation and progre:ss made OJ) the supply side. 
However, it alse appears that In a number of areas. sales dre 
sluggish dU2 to a !OW8r th::m normal yi.,;ld response to the ba sic 
macro nutrient fertilizers seld in Bangladesh I and in a significant 
number of cases this is suspected to rGlate to soU ddiciencies in 
micronutrients. This suspicion l2ads to the rf;commendation in 
1tem 8 above that USAID attempt to a.rrivc at a clear action 
orienteri policy to assist Bangladesh in thIs area. 

B. Equity of Fertili::9r Use 

The International Fertill zer Development Center aFDe) has 
producGd a "preliminary draft for discussion only" of their first 
phase report "Bangladesh -- Equity Effects of Fertilizer Use. n 

The diSCUSSion below is based on the findings contained in this 
dr3ft report which is call~d for short "the li:quity study". 
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The study was dono of the transpla.nt aman (T .aman) crop of 
1979. The study was done jointly with the Bangladesh Agricultural 
Research Council (BARe) :md the BARC was responsible for collec­
tion of all of the field rata. Every a~tempt was made to collect 
data of high reliability and statistical validity. 

Ten are::lS in ten diff.3rGnt districts were purposively selected 
to obtain geographic distribution, but survey populations in each 
area were randomly selected. In each area I 120 farms were 
c.:ontinuously momtored by resident enumerators stationed in the 
area to observe throughout the crop season. The objective was to 
obtain reliable data on at Last 100 fanns in 10 ~r.:;:as. This was 
to allo ..... the principal investigators to discard data on up to 20 
farms in each area. In th.:; 2nd I J.O:3 Sl~ts of farm ciata were 
determined to be acccptabL, an-:l form the basis of the results 
summarized below: 

(1) PGrc~JG of F.3l'mcrs Using Fertilizer by F3 rm Size 

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

Farm Size 

Landless (no homestead even) 
o - 1 acre 

,::, 1 - 2 • 5 a cre: s 
::> 2.5 - 5.0 acres 
> 5.0 - 7.5 acr...:s 
') 7.S acres 

Percentilge of 
Fertilizer Users 

6:1 
71 
61 
63 
60 
61 

(ti) Averag~ LtJv,::ls d NPK Plant Nutrient Use 

The average levels of fertilizer (NPK) use were: 

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

- much higher on owner op..:rated land than on rented-in 
land 

- on rentar.i-in land only highest on the smallest farms 
with IT.arked d.:cline at the medium and large farm 
sizes. 



15 

Pounds Per AcrE. 
Farm Size Owner OperatEld Land Rented-In Land 

Landless 
o - 1 acrEl 

> 1 - 2.5 acres 
> 2 • 5 - 5 . 0 a ere s 
>5.0 - 7.5 acres 
:>7.5 acres 

37.6 
34.4 
36.0 
30.4 
24.8 

31.2 
18.4 
11.2 
4.0 
5.6 
2.4 

(iii) Use of OthE:r Inputs in Association with Fertilizer USe 

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

HYV 
Irrigation 
Farm Manure 
Pe sticid (:s 
Hired Labor 

Percentage of Fertilizer 
Ulera UaHlg. Inpot 

42 
12 
59 
41 
88 

(iv) Hired Labor Employment 

Percentage of Fertilizer 
Non Users Using Input 

7 
2 

46 
10 
70 

On the T. Aman crC"p on farms where fertJ.l.i.zer was used 
an average of 28.4 work days of hirac! labor were employed per 
cultivated acre !Nhereas on farr.1s where fertil1z~r was not used an 
average of 19.2 work days of hin:d labor were employed per 
cultivated acre. 

It should be noted that not all of the increase in labor 
use is due to increast:d fertilizer use alone. It is ratht!r .3 result of 
a combination of inputs be1ng interdependent. In the equity study I 
an attempt is m<1de to isolate the effects of fertilizer use through 
regress10n analysis. This analysis lnd1cates that perhaps 2.7 
of the 9.2 work day difference glven above could be caused by 
fcrtiU;:cr US;? 
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(v) Estimated Distrtbuticn of Benefits of rertilizer US;;) to 
I:.9.!:m.s of Different SiZ8S 

In the equity study, regression analysis is uS8d to estimate 
yl1;ld resptlnses to fertilizer which in turn are used tc estimate 
thtl direct taka benefits of fertilizer use. Th2 b~l1efits of fertilizer 
UStl per acre by farm size have to be adjusted for t!1e proportion of 
cultivated lund sharecroppG<i within each fc.rm group. This is done 
by adjusting for the proporticn of the crop which is paid in rent. 
When this exercise is performed I it is found that small farms derive 
a much higher benefit per "lcre from fertilizer us.:: than larger farms do. 

Average Benefits in Tak.3s Pt.c.6.£!:§ 

Farm Size 

o - 1 acre 
::> 1 - 2. 5 acre s 
> 2 .5 - 5.0 acre s 
)t5.0 acres 

Not Adjuskd 

55.87 
28.80 

8.17 
7.27 

Adjusted 

18.18 
20.35 

5.63 
5.61 

The equity study is admittedly still in the draft stage and 
still needs editorial revision in a number of areas. USAID I however 
considers the report to be basically well done and to contain sound 
analysis. It is planned to ext",nd the equity study through at least 
one complete additional year of all crop seasons repeating over 
again the T. Aman season. 

The results of the study are the first such results available. 
Therefore I it is not possibl2 to compute the percent annual increase 
in fertilizer sales to cultivutors of two acres or less as a measure 
of purpose achievement in th~ equity aspect. That sales to this 
group of farmers is increaSing, however I can safely be assumed 
from the general increases in fertilizer use .:md the widesprt;;ad 
use of fertilizers by small farmers which is indicated above. 

19. Goal 

The proj act goal is increased foodgrain productiorl, 
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 I the estimation method 
1s approximate and also, national production varies from year to year 
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 tha equity 
study I 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. 3man crop. This low yield response may be attributable I at 
least in part I to the drought situation. 'Nhatevel" the explanation I 
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 I it results in an estimated 260 ,000 tons increment in 
production. Given the severe hunger situation which prevailed 
during 1979 I such a ;Jroduction increment is significant. 

Another significant point to note is that the equity stud y 
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 
~redicted to increase. 

20. BenefiCiaries 

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

Farm Size 

o - 1 acre 
> 1 - 2. S acres 
> 2.5 - 5.0 acres 
> 5.0 acres 

All sampl'3 

Average Fertilizer 
Use (NPK) in 
Lb. per acre 

44.4 
33.6 
34.5 

lld 
37.4 

Percent Increment in Yields 
Attribut2d to Fertilizer Use 

6.1 
4.2 
3.3 
L! 
4.3 
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21. Unplanned Effects 

Not-pett1nent at this time. 

22. Lessons Learned 

Some of the principal lessons learned are: 

- Fertilizer use by small fanners is widespread. 

- A major shift in control of fertilizer distribution from the 
public sector to the: private sector is taking plciCe. 
Attitudes resisting th Ls shift h3ve considerably, lessened. 

- Fertilizer use even in .~ severely bad agricultural year 
can be of va lue in incr..:3sing scarce fcod availability and 
small farmer yields. 

- Project assistance in thtJ fertilizer sub-s.::ctor of 3griculture 
taa viable concept in BanglCldesh. A Similar Jpproach may 
be equally applic3ble in other countries. 

23. Sp~cial Comments or Remarks - Subsidy 

AlD/W has raised once again the subsidy issue. We beHeve 
that the World Bank has been taking 3n eff.:=ctive pOSition on price 
increases this year and our Hk81y action is to conf1m. that we 
support the overall fertilizer price increases planned by the BDG 
and supported by the World Bank. We wUl do so in the multilateral 
context and in conjunctiGn with negotiation of this year's Project 
Agreement AmE)ndment. We are equCllly concerned I however I to 
effect cost reductions to reduce subsicy and we hope that this side 
of the subSidy issue will not be lost sight of. Specifically I we 
note that the current project incorporates three major areas of 
cost reduction. As described in the Project Paper ~nd in Items 
16.A., I6.C. and I7.r:: abovs, these are: reduced distribution 
costs arising from the transfer of the marketing function from the 
public to the private sector; the shift tc bulk handling and bagging 
at the ports; and the substitution of DAP for TSP as the major 
phosphate fertilizer in Bangladesh. 




