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PR FACE 

.ew countries ha ve . s uffered .the travails. of. national­development, that Bangladesh has and is still undergoing.
 

The efficient production and use of fertilizer strains many

more developed infrastructures than those which currently exist in

Bangladesh. In light of this and 
taking all the adverse factors
 
into account, the present) functioning of the fertilizer sector in
 
Bangladesh can be regarded as 
no small achievement.
 

Agriculture is 'he 
major sector of Bangladesh, and a sound

fertilizer sector w.ll 
become increasingly essential in 
meeting

the grain requirements of this food deficit nation.
 

Many major studies have been 
carried out on the fertilizer
 
sector of Baingladesh, but this 
short critique of the fertilizer
 
sector and its problems should prove useful to all those involved

with fertilizer use development, be they in the industrial 
or
 
agricultural sector.
 

The International Fertilizer Development Center (IFDC)
 
appreciates the very positive 
interactions held between IFDC
staff, the Bangladesh Agricultural Development Corporation (BADC),

and others in February of this year and trusts that 
this report

will prove of value to them in approaching some of the difficult
 
problems which lie ahead 
 if fertilizer is to be moved 
 as
 
efficiently and 
cheaply as possible to the multitudes of small
 
farmers who are 
the backbone of Bangladesh agriculture.
 

IFDC staff members gratefully acknowledge the time and
 
assistance given by the many Bangladeshi and USAID/Dacca officials
 
they met and for the frankness with 
which discussions were held.
 

Donald L. McCune
 
Managing Director
 
International Fertilizer
 
Development Center
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INTRODUCTION 

The purpose of this report is to acquaint the reader with the 

conditions and protIems of the Bang] ades.t fertilizer sector and to 

recommend some of the in-depth stt(lties and prob ter-solving 
projects that would strengthen the sector. 

The conditions and problems of the Bangladesh fert ilize r 

sector presented here are based on a 3-week consultation in 

Bangladesh by an IFDC team in February 1978 antdon information 
cited in other studios. 

The team visited with officers of several organizations 

involved in the ferti 1izer sector. In the Min ilst rv of 

Agriculture, discussions were held with the Planning and 

Evaluation Cell, BADC, the Bangladesh Agricul tura I Research 

InstitutA\ (BARI). the Bangladlesh Rice Research Inst.itute (BRRI), 
the Soif'tSurvey Institute (SSI), the Directorate of Agriculture 

Extension and Management (DEN) , and the FAO/NORAI) fertilizr 

program. The team et also with staffs from the Bangladesh 

Chemical Industries Corporation (BCIC), the Integrated Rural 

Development Program (IRDP), the Planning Comi ss ion of the 

Government of Bangladesh, USAID/IDacca, The World Bank, Amman and 

Whitney, and various consultant groups. With tae assistance from 

USAID/Dacca, the team visited fertilizer district and tharra 

warehouses, retail fertilizer dealers, the por facilities of 

Chi ttagong and Cha na , ai fert iI izer f roductLio'n fac i I tis at. 
Ghorasal and Chittagong. 

The team appreciates the time and assistance given by the 

management and staffs of the organizations vis i ted. The 

fertilizer sector organizations, partLicularly BADC and BCIC, are 

aware of many of the problems they face. There are limitations in 

finding solutions to their problems as they are handicapped by 

shortage of trained, experienced personnel , financial 
difficulties, lack of equipment and facilities, and pressures at 

national and local levels. In spite of these handicaps, they are 

taking steps toward solving the problems. 

S UMNAR Y 

Bangladesh wi. I continue to be a major food and ferti I izer 

importing country for t.he next several years. To attain food 

self-sufficiency, even with an effective family planning program, 



a compound increase in food grain production of 4 .0%-4.9%/year

will be needed and the increase will have to Come largely through

irrigation, multiple cropping, use of high yielding 
varieties
 
(1[YV), and rapidly expanded use of fertilizen. .......
 

In spite of the significant increase 
 in the country's

fertilizer use since 
its first introduction in 1952, fertilizer
 
use per cultivated acre 
in 1977 averaged only 21.2 lb of nutrient,

far below the recommended rates.' 
 In 1977, rice accounted for 80%

of the annually cropped acreage and 81% of total fertilizer use. 

Urea, triple superphosphate (TSP), and muriate of potash (MP)

together supply 
99% of the country's chemical fertilizer plant

nutrient needs. Local production of urea and TSP has been
 
inadequate to the
meet domestic needs, but urea
if the plants,
including the new Ashuganj ammonia/urea project scheduled to .be on
 
stream in December 1981, can be operated at 80%-85% of design

capacity, Bangladesh would have nitrogen production capacities not

only for domestic consumption but also for limited export in
 
1982-85.
 

Except for domestically produced ammonium sulfate (AS), all
other fertilizers are procured, marketed, and distributed by BADC,

a government corporation under the Ministry of Agriculture.
 

The present distribution 
system is capable of handling and
 

moving the current fertilizer tonnage from supply sources
thana-level warehouses. 

to 
However, to meet the challenge of the

projected rapid increase in fertilizer use and to help reduce the
 
burden of subsidies on the Bangladesh government and donor
 
countries, the current 
system's capabilities, must be better

utilized through improved organization, planning, coordination, 
monitoring, communication, and development 
 and exchange of
 
information. 
 Additional port, transportation, handling, storage,

and communication facilities also will be needed. The present
goal of m'aintaining a 4- to 6-month buffer stock of fertilizer for
 
the country is to circumvent " existing transportation,
communication, and coordination difficulties. 
 Improved in-country

transportation, communication, 
and procurement planning would

result in better information exchange and coordination. It also 
could lead a sizable cutback in
to buffer stock and, thus, lower 
costs for both the government and donor countries. 

1. Unless specified otherwise, all years used in this report
refer to fiscal years which cover July 1 through June 30.
 



3.
 

'lThe fertilizer sector is highly subsidized directly and 
indirectly. To cover all tile costs of production, import, and 
in-country distribution, the retail fertilizer prices would have 
to be increased by an average of 137% over the current official . 
prices. However, the desirabiliLty of raising the price, -
'r: r"r-'IMp i U-IJ rt1,V.- hi S-S t:a3 ti 1110 -_requdre s -care fuI-s t idv - ' - = r ­-- rL+ aLth ge-int)-


Agricultural research and extension work in tile past has been ­
.ighl y fragmented and this has resulted i.n dupl icated efforts aid 
inadequacy of resources (money, manpower, and facilities) For each 
organization. 

Aside from geographic and climatic factors, there are otherproblems affecting fertilizer supply and use. These are: 

1. 	Shortage of fertili.z4 because of slippage in scheduled
 
imports, low producjlon levels from domest i c fcrt iI i zer
 
plants , and higher fertilizer consumption by farmers than 
p rev ious ly 'proj ec ted. 

2. 	Lack of coordination and communication (1) between donor.
 
countries for fertilizer grants, loans, and technicalI
 
assistance; (2) between organizations responsible for various
 
segments of the fertilizer sector at. the ministry level in
 
planning, agriculture, finance, transportation, ports, local 
government, rural development, and cooperatives; and (3)
within each ministry. 

3. 	Irregular availability of fertilizer to farmers at critical
 
times because of inadequate advanced transport and inventory
 
planning, poor transport carrier performance, and lack of
 
adequate incentives for retail dealers to vigorously promote
 
fertilizer sales and services to farmers in the mor,. remote 
areas.
 

4. 	Low incentives for farmers to use fertilizer, because of 
difficulties faced in selling their crops at government 
incentive prices and acquiring needed fertilizers at the 
official retail prices; inaccessibility to low-cost 
institutional credit; and the land tenure system. 

5. 	The inability of agricultural extension officers at the thana
 
level to advise farmers on fertilizer use and the lack of
 
location-specific fertilizer application research in the
 
country.
 

6. 	Poor communication systems (telephone, telex, and mail) which
 
hinder flow and exchange of information between and within
 

http:fertili.z4


organizations, resulting 
 in inadequate: planni'g,
 

coordination, and inmplementation.
 

Shortage and ofexport skilled (technical and management) 
_ 	 personnel. . . 

1.1" 	 aduulLion to these current problems, as fertilizer userapidly inlcreases, the following problems will become increasingly
Important: 

1. 	 The funds to finance domestic producuion, fertilizer imports,as well as marketing and distribution systems. 

2. 	The development of additional transportation and warehousingcapabilities needed to meet ,the rapidly increasing projqctedfertilizer sales. These capabilities ,include equipment,

facilities, and manpower. 

3. The ability of the public sector 
to 	 handle fertilizer

marketing with the current poor logistics and markeLingmargins within the framework of the official, retail, prices. 

RE COMMENDATIONS 

To 	 help solve some of the current and potential. problems ofthe Bangladesh fertilizer sector, the 1FDC team recommends thatthe 	following projects and studies be undertaken:
 

For 	Current Problems
 

1. 	An organizational study of the entire fertilizer sector--to
improve the coordination and flow of information. 

2. Development of formal long-term (e.g., 5-year) fertilizersupply and demand planning and implementation procedures to 
prevent fertilizer shortages 
or oversupplies.
 

3. han: gement training programs in 	 marketing, production,
distribution, finance, fertilizer technology, maintenance,
safety, agronomy, extension, research, and information 
analysis.
 

4. 	Study of incentives 
 for fertilizer wholesalers, retail 
dealers, and farmers. 



-5. A Study of BADC WiCh WOul1.d lead t o o rgan[i zaLionalt 
developmens capable of meeting future ferti tizer ser vice 
needs more effectivety and efficiently. IThS stdy could 
include the possible merits of IIADC becoming it separate 
entity. 

U For Potential Problems 

i A~n in-depth study of the government' s di rec and i nd irect. 
fertilizer subsidies to develop 'more realistic es IM ts of' 
the costs of fertilizer supply and marketing; to devise ways 
to decrease these costs; to evaluate the impac of 
alternatLive subsidy policy changes on the cost of ferti IiZe r 
to farmers , on fertilizer use, on food "production , on income 
distribution among farmers, on fertilizer dealer margins, onl 
inprcovements in fertilizer production and distribution, and 
on the cost to the government; and to recommend more 
productive uses of subsidies. 

// 2.:? Development of a transportation andi warehousing model to 
determine future requirements for transportation equipment 
and warehousing, such, as the number of locomotives and other 
rolling stock; the nmbler, location and size of fertilizer 
warehouses; and the optimum level of inventory, 

VV :. ? ' ,: '''W? & ' i ' .; : : !i#i! : , : ' ! L,- ,' : i 

?- V :t . :;'- .: • ° -- ': - " , : -- / " : -j : :/ AO q_ : . ., ,•I:7 : -. v ;,- , - !.::! ;U: 

i~ q -" Li ,: :• . •.:t / ; i':: !;.: : , - - L- ,--: .S -- i , ' - : L 'L 
• 

:? -. :;",i. ;: )i ,i- 7 :,J-, -•--U, 

, ,, •: , : : . . d- t_,- : . ; , ; i, . ! / . '; - , ' ' , . . , . " , , ;' -I t ,•: J . -

3. 	A~n in-depth analysis of the relative costs and advantages of' 
building as compared tc leasing of future needed warehouses. 

4. 	 A cost-benefit Study of fertilizer use and its effect on 

fertilizer pricing.
 

5.An in-depth study of future P205 supply strategy.
 

6. 	A study of the feasibility of private-sector :fertilizer 

who lesal ing. 

7. 	An evaluation of fertilizer bulk handling, bags, and bag 

service requirements.
 

8. 	Development of stands-rd specifications for all fertilizers, 
dIomestic and imported, including official methods of analysis 
and testing. 



AGRICULTURE 

Agriculture is the dominant sector of the Ba'ngladesh economy.
it provides 60% of tihe gross domestic product, 75% .of the total 

_______employment, and 90% of the foreign exchange earnings., 

Bangladesh has a total area of 55,000 11i 2 or 35.2 million 
acres. Administrativ.ely, the country is divided into 4 divisions,
19 districts (or 20 for agriculture), 63 subdivisions, 419 thanas 
(or 420 for agriculture), 4,426 unions, and 64,493 villages. It 
has an estimatedi population of 82 million in 1977 with an annual 
compound 'growth rate of 2.8%,ancl is the eighth n,.)st populated 
country in the world. Ninety-five percent of the total population
lives in rural, areas. The farm population is estimated to be
73 million and] the number of farm families including Landltess, is 
approximately 12 million. 

Some 22.5 million acres (64% of the total area) are under 
Cultivation, hut irrigation is available on onlty 2.7, million 
acres . The potential for development of new arable land is 
I imi Led , less than 740,000 acres. One-third of' the Cultivated 
land is affected by flood each year. 

With the average c ropping intensity of 1.35 crops/year,
approximately 30 niil lion acres are' cropped annual I V. 2 In 1977~i... " ... :
rice was grown on 80% of' the annually cropped acreage, .i. .jute, on 
5.3%, wheat on 1.2%, sugarcane on 1.2%, arnd other crops on 12.3%.Other crops inc Iuded tea, cotton, pulse, tobacco, oil seeds, 
potato, sweet p~otato, spices, and vegetables. 

The average f arm size is 3.5 acres. Fa rms are heavily 
fragmented, with one-thi rdof them divided into ten plots or more.
About half of the larnis are cultivated y ownier~s and half by
tenant farmers and 11,ired farm labor. Most owner-cultivators are 
small subsistence r me rs. The majority ofi tenant ,farmers are 
sharecroppers, al LhoIL lease land with aghi sonic the 'fixed rental at 
thelbeginning of each crop season. Most of the sharecroppers pay
for all agricUlural intpuits, assum'e all investment ri-ks, and 
share the ha .rvest with the Landowner on a 50-50 or 60-40 basis. 
Quite often, tenant :farmers lease the land on a season- to-sea son 
basis, and there is no guiarantee ~that thiy can lease the same Iand 
the next season. Experience SuLggeSt S that such tenurial 
arrangements do encourage to highnot f arme rs use fertilizer 
appLication rates. 

2. Th vrg rpigintensity is defined as the rat io of 
cropp~ed acres to cultivated acres in a year. 

.4 



Rice accounts for 75%-90%-of the total food grains consumed 

in Bangladesh. There are three crop seasons in a calendar 

year--Aus, Aman, and Boro (figure 1). Generally, the Aus season 

is from mid-March to August, the Aman season from June to 

December, and the Boro season from October to May. Tile start and 

............ du ratio of a season, -however-, depends -on thc rice planting-method ................. 
used and" on the start of the monsoon. There are three rice 

plantings for the Aus season--local, broadcast IIYV (high-yielding 

varietes), and transplanted HYV. There are"two plantings for the 

Boro dry seas6n--transplanted local and transplanted IIYV. The Aus 

and Anian rice are rainfed, except for some irrigated transplanted 

Aman 1lYV. The Boro plantings are all irrigated. As a percentage 

of the total rice cropped acreage, Aus local accounts for 28%, Aus 
HYV for 4%, Aman local for 52%, Aman 1tYV for 6%, Boro local,, f)' 
4 /o, and Boro HYV for 6%. 

At present, the Government of Bangladesh purchases rice as 

well as wheat fron: farmers at the same incentive price--

TK 80/maund ($143/mt) 9 with 131 or less moisture and 15% or less 
impurities. There is a countrywide network of 1,738 procurement 

centers, with a total storage capacity of 880,000 mt. 

FOOD SELF-SUFFICIENY 

In the 197Q's, agricultural production in Bangladesh, 
particularly food grain production, lagged behind the population 

increase, requiring fh-od grain imports which have averaged'2.1 

million mt/year between 1972 and1977 and are projecteJ ato1.81 
million mt for 1978.
 

The main objectives for the agricultural sector, as presented 

by the Ministry of Agriculture in its interim 2-year plan (1979 
and 1980), are: 

1. 	To increase food grain production on a sustained basis of 4%
 
so as to achieve self-sufficiency by 1986;
 

2. 	To provide balanced nutrition to the entire population as
 
soon as possible;
 

3. 	To increase the total area under HYV rice from targeted 4.2
 

million acres in 1978 to 5.2 million acres in 1980;
 



Figure 1. CROP CALENDAR OF "BANGLADESH 
Existing Cropping Seasons 
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4. 	To increase production of those agricultural commodities that
 
provide the raw materials needed to meet the demand created
 
by expanding domestic industries and export markets;
 

5. 	To ensure the rapid development of research on rice, jute,
 
tea, and -sugarcane- so -that-pe-aCeyields can be"increased 
substantially; 

6. 	To generate rural employ nent to the maximum possible extent
 
through continuation of labor-intensive production technology
 
and to spread the benefits of agricultural development as
 
widely as possible.
 

Some economists at USAID/Dacca have estimated that a compound
 
increase iii food grain production of 4%/year is needed to reach
 
food self-sufficiency by 1986. A plan to reach this
 
self-sufficiency has been proposed and, to some extent, is being
 
implemented. This plan includes family planning and increase of
 
food grain production through expanded use of high-yielding
 
varieties and related technology
 

Population in 1986 has been projected at 103.8 million, based
 
on an annual increase of 2.53%. For this projected population, a
 
daily food grain requirement of 15.5 ounces per capita, plus a 10%
 
allowance for seed, feed, and wastage, would require a total food
 
grain production in 1986 of 18.2 million mt--an increase of 6.4
 
million mt from 1977. To meet this increase, fertilizer use, as
 
estimated by a fertilizer requirement model prepared by
 
USAID/Dacca, would have to be increased from 470,000 mt of product
 
in 1977 to 1,123,000 mt in 1986.
 

FERTILIZER SECTOR OVERVIEW
 

Fertilizer use in Bangladesh has increased markedly since its
 
first introduction in 1952, with some 3,000 mt of AS and reached
 
470,000 mt of all materials in 1977. However, in spite of this
 
increase in fertilizer use, and the report that nearly all farmers
 
have tried fertilizer at one time or another, fertilizer use 
averaged 21.2 nutrient lb/acre of cultivated land, one of the 
lowest in the world. 

Urea, TSP, and MP are the three principal fertilizers used.
 
These fertilizers together supply 99% of the annual chemical
 
fertilizer plant nutrients used in Bangladesh; urea accounts for
 
69%, TSP for 25%, and MP for 5%. Total fertilizer use on all
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,icrops, including food grains, 
in 1977 was 231,019 mt of nutrients
 
(160,607 mt of N; 57,198 mt of P205 ; and 13,223 mt of K20).
 

Urea,,-AS.f.....and.-powdered TSP
--- --are-produced-in--Bangladesh,-by.
 
BCIC, a government corporation under the Ministry of Industries.
 
The locations of fertilizer plants and gas fields are shown in
 
figure 2. The urea plints are at Fenchuganj and Ghorasal. The
Fenchuganj urea plant has a design capacity of 107,000 mt/year,

and the Ghorasal urea plant has a capacity-'f 335,000 mt/year. A

small AS plant at Fenchuganj has a design capacity of
 
11,000 mt/year. There are,> two separate TSP plants 
at the same
 
complex in Chittagong; No. I plant has
the a design capacity of
 
32,000 mt/year and the No. 2 plant, 120,000 mt/year. A urea plant

with a design capacity of 520,000 mt/year is being built at
 
Ashuganj and is expected to go into production in December 1981.
 

For feedstock, the TSP plants rely on 
imported phosphate rock

and sulfur. urea operate local
The plants on natural gas to
 
produce ammonia. As of February 1978, the total proven gas
 
reserve in Bangladesh was estimated at 9 trillion ft3
 .
 

In 1977, urea production in Bangladesh reached 64% 
of the
 
existing tota, design 
capacity and TSP production reached 30%.
 
The domestic production of urea and TSP has 
not met the domestic
 
needs. Since ].975, about 30% of the urea and 25% of the TSP used
 
have been imported each year. All the MP (coarse grade) is 
imported. Most of the imported fertilizer has been procured under
several foreign-aid grants and low-interest credit arrangements.
The United States has been the largest supplier and has provided
about 40% of the total imports. Other suppliers include West 
Germany, Sweden, Canada, Norway, Denmark, Holland, and, most 
recently, Saudi Arabia.
 

Except for AS, fertilizers are procured, marketed, and

distributed by BADC, a government corporation theunder Ministry
of Agriculture. AS is marketed directly by BCIC to tea growers.
BADC and the Thana Central Cooperative Associations (TCCAs) act as 
fertilizer wholesalers at the thana level, with BADC the major
wholesaler. TCCAs are the cooperative groups 
sponsored by the
 
Ministry of Local Government, Rural Development and Cooperatives

(],GRI) & Co-Op). Retail selling is carried out by private 
sector
 
and TCCA fertilizer dealers.
 

There are now 35,425 authorized and 18,800 active retail
 
dealers in the country. They receive their commission in the form 
of a discount front the government's official retail fertilizer 
prices. This discount averages around 8% of the official prices.
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The present official prices are TK 60/maund ($108.87/mt) for urea;
 
TK 48/maund ($87.10/mt) for TSP; and TK 40/maund ($72.67,mt) for 
Mp.
 

The fertilizer sector is subsidized directly and indirectly 
by the Government of Bangladesh. To cover all the costs of 
fertilizer production, importation, and in-coontry distribution 
and to eliminate direct government subsidies, retail selling 
prices would have to be increased by an average of 137% over the 
current official prices. 

Most of the fertilizers are moved from production p1lants and 
porl.s of importation (Chittagong and Chalna) to farmers through 
several levels of warehousing--transiL, district, tLhana, a rd 
dealer stores, but soeie fePrtilizers are shipp,1 di re-t Iy f rom 
factories or ports to distri t warehouses (figure 3). As of 
February 1978, HAI)(C operated .3 transit warehouses, 54 district 
warehouses, 433 of 523 thana warehouses, and a bagged sLorage 
warehouse at the Port of Chi ttagong. 'ICCAs managed 90 thara 
warehouses. In addition, each fert i I i ,ze factory has its uwn 
storage facilities. 

BAI)C is responsiblie fur reuesting transport equipment and 
monitoring transport of fertilizer through the distribution system 
from sources to thand warehoLses. The transport coordination 
commi tee, a high-le vel government committee, allocates transpo rt 
equipment of other governmitent organizations and privatelv owned 
barges and coasters to BAI)C. 

Fert i lizers are movel from ports and production sites to U;ADC 
warehouses by rai lcars, barges, coasters, atd trucks. TCCAs ,ad 
retail dealers haul fertilizers from BADC district and thana 
warehouses to their sales outlets bv bullock carts, small country 
boats, or trucks. The use of trucks is increasingly important in 
transporting fert i lizers to TCCAs and retal dealers who are 
located on a good road and at greater distances from thana 
warehouses. 

Agricultural extension services are provided by several 
agencies within the Ministry of Agriculture and by five other 
ministries--Industries; Commerce; Flood Control, Water 
Development, and Power; Forestries, Fisheries, and Livestock; and 
Local Government, Ru ral Development, and Cooperatives. Additional 
support of extension services is provided through international 
assistance and by 19 voluntary organizations, each with its own 
extension services. Agricultural research in Bangladesh is 
carried out within eight ministries. 
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In addition to international agencies, there are many

Bangladesh organizations involved in the fertilizer sector. 
These

organizations and their interrelationships are 
shown in figure 4.

Some of the more important organizations are:
 

......
.....
E o 	om c......Resources,_..... -D iv is ion .....(Ministry .....o f . ..Planning ) ~........... ...
 
Coordinates foreign assistance (loans, 
 grants, technical
 
assistance) and makes contractual agreements.
 

2. 	Planning Commission (Minist y of Planning)--Consists of four

commissioners--water, infrastructure and power, generaV>

economics, and agricultural and rural development. The last
 
of 	these is concerned with planning of national policy and
 
with coordination of agricultural products and inputs,
including fertilizer. The commissioners work closely with

the Economic Resources Division and with other ministries of
 
the government.
 

3. 	Ministry of Finance--The Ministry of Finance through 
its
 
banking network--commercial, agricultural, and national
 
cooperative banks--provides institutional 
credit to farmers
 
under several programs.
 

4. 	Integrated Rural DevelopmentO Program (IRDP)--Under th&\
 
Local
Ministry of Government, Rural Development, and/


Cooperatives, IRDP is responsible for rural development andl
 
field extension work directed principally through TCCAs which\
 
it sponsors.
 

5. 	Thana Central Cooperative Association 
(TCCA)--A thana-level
 
organization group which functions as a fertilizer wholesaler
 
and 	supplier of credit 
to member farmers at the thana level.
 
TCCA also and
operates maintains 
some of the thana-level
 
fertilizer warehouses.
 

6. 	Bangladesh Agricultural Development Coijoration (BADC)--As

the largest organizational unit within 
the Ministry of

Agriculture, BADC accounts for 70%. of the annual ministry

budget and is responsible for supplying all agricultural

inputs. It is responsible for procuring (from domestic and

import sources), 
 marketing, storing, and distributing

fertilizers (except for AS) down to 
the 	thana level. BADC

also serves as the major fertilizer wholesaler at 
the 	thana
 
level and maintains 
 all transit warehouses, district
 
warehouses, and most of the thana warehouses.
 

7. 	Directorate of Agriculture Extension and Management (DEM)--

One 
of tt1 largest agencies in the Ministry of Agriculture,
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DEN 	 is responsible for agricultural extension and development 
and promotion of fertilizer use. 

8. Ban iladesh Chemical Industries Corlprat ion (BCIC) -t-nder theMinistry of Industries, BCIC is responsible for domestic 

fertilizer marnufacture. It markets and distributes ammonium 
sulfate directly to the tea inlustry. Besides fertilizer, 
BC IC ma1 fact ure.S pullP ard(I paper, rayon, yarn, soap I 
siliraL , cairstic/ hlorin,,, hleach, DDT, safety mat hes, 
chipboard, hardliard, and celloplhane paper. 

9. Bangladlesh Railway Authority (B.A)--Uindvr the Ministrv of 
Transportat ion, BRA i s resporis i hi e for regii at i ng the 
operat ions o f the gvprumient-owned Bangladesh Ra i, Iay 
Corporatioi (BRC). 

10. 	 Bang Iadesi Ra i Iway Co ro ra t ion ( BRC)--The government agency 
responsinle for the acqui sit ion, ,perati on, and maintenaince 
of rai iliars and rail roads for ert iil izer and other 

II. 	 BanglI1adesl Iiland Water Tririspo rt Authoritv (11\BEA--This 
ageny rego lates tie opiertions of the goveruint-owiied 
Ba rgladesh InlandI WaLtr Transport Corporation (B IW'Iil ). BIWTA 
also regui.tes theL move rts of privatelv ounql harges ani 

12. 	 Bangladesh oad Transport :\uthority (BRtI:\)--This agency 
regultes tht, ope rt i ons of the private lv owneld t ruck arid 
autorobile I leets tur transport of feitr i lizer and itti r 
goods. 

13. 	 Tran.sport Coord ination Commiiittee'--A high-level governient. 
cormi itt ve made up of represent .ti vs from BRA, BI WTA , BI WC, 
BCIC, BAI)C, Ministry of Food, ard Ministry of Comn ications. 
The Comin i tt ee mret s wek Iv to a I locate t[i sm I I tiie r o f.lla r 
available rai lcars, hi rges, and coasters among coiipet ing 
users such as food, fertil izer, and other commodities. 

FERT1I ZER PROIDUCT IOAN 

Product ion at Lire Bangladesh fert il izer plants has been low 
and errat ic, and this conitr-iburte s to the dif ficulties of planning 
fert i I izer supp Iy. Des i gn capa c it i vs, product ion, and operati ng 
rates of the fertilizer plants for 1977 are shown below:
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Design 1977 1977 Operating 
Capacity Production Rate as % of 

Plant Product (mt/yr) (mt/yr) Design Capacity 

Fenchuganj Urea 107,000 77,000 72% 
AS 11,000 9,000 82% 

..Ghorasal0 208,000 62%., 
Ashuganj Urea :520,000 - U.C. 
Chittagong 

No. 1 TSP 32,000 - 0% 
No. 2 TSP 120,000 46,000 38% 

U.C.--Under construction. 

Fenchuganj began to produce urea in December 1961 and AS in
 
September 1969 and the Ghorasal urea plant started up in
 
July 1970. Production at the Fenchuganj urea plant fell to just
 
over 50% of design capacity immediately after the Liberation War
 
(1971). This plant is now operating at approximately 37% of
 
design capacity. The plant was damaged during the war and has
 
since suffered from poor maintenance. Aside from the usual
 
problems of corrosion, instrument malfunctions, and lack of sparer
 
parts, as of February 1978 both the Fenchuganj and Ghorasal plants r
 
had dehumidifier problems in bulk fertilizer storage and
 
difficulty in replacing the dehumidifier units. The Government of
 
Bangladesh is now taking steps to replace these units. In
 
addition, the Fenchuganj plant has had problems with both the
 
underground-belt conveyor and the front-end loaders from bulk
 
storage to the bagging operation.
 

In September 1976, BCIC negotiated with a Japanese firm for
 
an overhaul of the Fenchuganj plant. This overhaul is scheduled
 
for November 1978 and the plant is expected to be shut down for 6
 
months. After the overhaul, the plant is expected to be running
 
at 80%-85% of design capacity for the next 5 years. Although the
 
AS p ,ant at Fenchuganj is badly corroded, it is not included in
 
the negotiated overhaul.
 

The Ghorasal urea plant was shut down during the Liberation 
War. It was restarted in 1973, but it was shut down again for 
most of 1975 for major repair after a serious explosion in the 
control room. The plant suffers from a number of deficiencies 
that limit its operating rate to 70%-75% of design capacity. The 
current operating rate is approximately 35%. 

The plant was shut down folur times in the period October 1977
 
through January 1978. One source of trouble is poor process
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control in the ammonia/urea unit because of insufficiency and
 
malfunctioning of the instrumentation. Another source is the
 
ineffective steam and water-level 
control in the ammonia unit
 
which now has to be operated manually. Another source is the
 
transporting of a small necessary amount of sulfuric acid from tie
 
TSP plant complex to tie Ghorasal plant for the battery-operated 
power station serving the plant. 

Arother problem has emerged that will only compound the 
problems at both Fenchuganj and Ghorasal. Many engineers and 
operating pev:sonnel well experienced in plant operation have left 
or are leaving BCIC for employment in the Middle East. 

The No. I TSP plant in Chittagong was completed in 1968 and 
started up in 1969. The No. 2 TSP plant was co)leted in 1970,
but its startup was delayed tail September 1974 because of the 
Liberation War. Each plant has iLs own sulfuric acid, phosphoric 
acid, and bagging units. 

The No. I TSP plant has not been operated at capaciLy since 
its iniLial startup. The wrong kintl of phosphate rock was used 
initially which resulted in considerable corrosion of agit.,tors 
and pump: during the first few weeks of optration and necessiLated
 
shutdown of the plant. A legal dispute with equipment suppliers 
on their contractual liability forced the p lint's closure until 
April 1977, and the p1 ant has si nce been operated only 
intermittently. lntermit Lent operation has caused deterioration 
in the sulfuric acid unit, acid towers, and ducting. The plant 
was shut down again in October 1977, and it has remained closed 
since then. 

In its first 3 years of operation (September 1974 to
 
September 1977), the No. 2 TSP plant lost 657 ays 
of production.
Problems encountered included shortage of raw materials (sulfur,
phosphate rock), electrical and mechanicalI eqipmnt breaklowns 
and failures, lack of sp,:re parts, disruption of electric power
supply, and lack of fresh water having a satisfactory quality. 

The prodiction of the No. I antr No. 2 TSP plants for the 
period September 1974 to September 1977 averaged 30,867 mt/year, 
about 24% of the 
total designed capacitv. TIe currernit average 
operating rate of these two plants 
is approximately 16%. The
 
complex will continue to face some problems that wi ll affect plant

performance. The fir'st of these [roblems is that of power supply.

From July 1974 to July 1977 there were 339 power failures, and 
from July to )ecember 1077, there were 25 power failures. These 
failures were beyond the control of BC1C and TSP plant personnel. 
To eliminate this problem, the Asian Development Bank is financing 
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the installation of more power substations in the complex area,
 
4 years for
but the installation is expected to require 

completion. Installation of two diesel power generators as an 

emergency power supply to keep certain vital plant units (such as 

agitators in the phosphoric acid reaction vessels) in operation 

has been considered. However, natural gas is not readily 

availal ' -ef gas-turbine _ge ne6ratoi, 'and dieselar-' a complete 


installation is prohibitively expensive.
 

The second problem is that of a supply of fresh water for the
 

sulfuric acid units and waste heat boilers. The fresh water
 

required by the plants has come from local wells. When the plants
 
were built, the water fron these wells had an acceptable water A
 

salinity of 100 ppm chlokide content, but the water quality has
 

since deteriorated to as much as 1,400 ppm chloride. Water of
 

unacceptably high salinity found its way into the distribution
 

system and was fed to the economizers and boilers in the sulfuric
 

acid units, thereby increasing equipment corrosion. Lack of
 

availability of an acceptable water supply lowered the plant
 

output to 50% of design capacity in December 1977. Solutions to
 

this problem are being sought but no permanent feasible solution
 
has been found.
 

All steam requirements are supplied by waste heat boilers in
 
the sulfuric acid units. When sulfuric acid production is
 

interrupted, the steam production stops and the phosphoric acid
 

cannot be concentrated efficiently.
 

The dust at the TSP complex presents a problem. There are no
 

dust collection systems and the dust corrodes bagging and rail
 
even affect workers'
equipment, rots jute bags, and may 


performance.
 

In late 1977 a British team under the sponsorship of the
 

British High Commission-Dacca and the Ministry of Overseas
 

Development looked into the possibility of installing a TSP
 

granulation unit with a design capacity of 150,000-160,000
 
mt/year, but installation of such a facility has not yet bden
 
recommended.
 

Under the USAID funding, a consultant will make a detailed
 

study for the Government of Bangladesh to determine the best use
 

of the TSP facilities, taking into account the results of the
 

studies by the British team and others.
 

The Ashuganj ammonia/urea project has not progressed as fast
 

as was anticipated. The site has foundation problems and
 

compaction of the site was underway in February 1978., The project
 



20
 

is beset by nontechnical problems also, such as too many

Uinanciers and technical advisors, and this has created problems
in plant design, choice of equipment, and project scheduling. 

FERTILIZER USE 

The rate of growth of fertilizer use has varied widely from 
year to year, as shown in figure 5, especially since the 
Liberation War. The rate of growth was +57.5% for 1973, -2.9% for 
1974, -27.6% for 1975. +64.6% for 1976, and +5.9% for 1977. Bsed 
on the most recent information, it now appears that the 197h rate 
of growth will exceed 35%. 

Approximately 81% of the total fertiLizer is used on rice 
each year, and the rest is used on the other crops--wheat, jute, 
sugar, potato, sweet potato, gram and pulse, vegetables, spices, 
tea, oil seeds, ard tobacco. Of the total ferti Lzer used on 
rice, Aus local takes 25%, Aus HYV 7%, Aman local 45%, Amari HY\ 
10%, Boro local 3%, and Boro ItYV 10%. 

There are three peaks for use of urea and TSP in the year.
For urea the peaks are February- March, June, and September-
October. For TSP, the peaks are January-February, J uly-August, 
and Octoler-November. There is no obv ous seasomal pattern for 
use of M'
 

Geographically, the amount 
aim rate of fertilizer appliication
 
vary from district to distrit. Out of 20 agricultural listricts 
in the country, tomilla, Dacca, and Chittagong are the three 
largest amd most intensive users of fertilizer. This regional
variation general ly reflects the differences among districts in 
cropping patterns, in-country delivery of fertilizer, 
unwillingness of fertilizer retail dealers to serve remote areas, 
and inadequate incentives for farmers to use fertilizer. 

For 1977, the average terti zer application was only 21.2 lb 
of nutrient per cuitivated acre. 

Aside from geographic and climatic factors, there are some 
major limitations affecting fertilizer use. These are: 

1. Erratic availability of fertilizer at the right time at the 
local level, because of the erratic and uncertain supply of 
fertilizer from domestic production and import between and 
within years; inadequate advarncd transport and inventory 



600 

TSP MPV)Vrt ilier kfftike in BWang1 ae ush, Fisuc;NI Yars-, M94f5-80
Figure 5. Total (Urea, 

'000 mt of product 

500) 

400 

300 .. _- _ 

200 

100 
1--

I 
r. _ 

-

Iii 

Year 1965 1966 19071 

chan-

Source: USATID Agr icul turn I 

S 1o$ O 

Inputs 

1"o)_ 

ProcOct 

1"71_"7z 

1II, .1;nnuarv 

19 
i 

1977 

w7n-. 1--5 7 
Ji 

PI7 197n 1979 1980 
___,_._____-___,._______,..t __ 

"' I 

+5.9 



planning; and lack of dealer incentives to vigorously promote

fertilizer sales and provide service to farmers in more 
remote areas.
 

2. 	Low incentives for farmers to use fertilizer because of 
inability to sell crops at the official government price, and 
to 	 buy needed fertilizers at the official, retail prices,
inaccessibility to low-cost institutional credit, and the 
land tenure system. 

3. 	 Lack of enough extension officers at the thara level to 
advise farmers on fertilizer use, and lack of locaLion­
specific fertilizer application research in the country,
although FAO/UNDP an! FAG/NORAI) do considerable extension 
work with the small manpower resources available. 

Food grain imports from the l'nited States (under P.L. 480,
Title Ill) and other countries and sale of these imports at a 
subsidized price have tended to depress the market price for 
domestically produced cereals. 

Although institutional credit is available under various 
programs, only 5%-,10% of the farmers have had access to it. Forvarious reasons, including the general requirement of posting land 
as collateral, the low-cost institutionial credit (lOC -17%/year) 
has gone almost exclusiv ely to a relatively small number of large
landowners. The majority of farmers (smal I subsi stence 
l.andholders aml sharecroppers) borrow ioney f om fri ends, 
relatives, arid private lenders at a 40>50% rate of interest per 
crop season or an approximate effect ive annual interest rate of 
100%.
 

This high credit cost, coupled with lack of storage capacity
and cash resoirces to meet pressing obligations, often forces 
farmers to sollIpr-otuce at harvest when prices are low. Even 
though farmers are required to sell certain crops (particularly 
rice) to the government procirement centers at the announced 
higher government price, there arc not enough government 
procurement centers 	 oy around countryconvenient 1cated the and,
accordingly, farmers are often willing to sell produce to local 
grain dealers for less. When fariers do decide to sell their 
produce to a procurement center, they often have to transport the 
produce over a considerable disLance. Moreover, as farners have 
difficulties in drying their produce, the toLal weight of the 
produce delivered to ' government procurement center has often 
been discounted because of its moisture content. This discounting
is often arbitrary and inconsistent. The government does not pay
cash for the produce but issues chits which the farmer must take 
to a local bank to exchange for cash. 
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Few farmers purchase fertilizer at the official retail price
 

sqet by the government. Most farmers must buy fertilizer from
 
by the dealer. This
retail dealers at prices and terms set 


acute when the national or local fertilizer is
situation is most 

in short. supply,,as__ in 1972, 1975, and since October 1977. In a
 

three 'or foir-...........
 severe shortage, as in 1975, farmers had to pay 


times the official retail price. In the current tight supply
 
the official
situation, farmers reportedly pay 50%-100% over 


pr ice.
 

FERTILIZER SUPPLY/DEMAND BALANCE
 

Current Balance
 

current
A fertilizer supply shortage is one of the major 


problems of Bangladesh agriculture. This shortage has resulted
 

from a lack of overall planning and coordination among the several
 

in the fertilizer sector, slippage i n
 organizations involved 

by farmers greater than had been
scheduled imports, demand 


anticipated, and low levels of production of domestic plants.
 
the available supply has raisedCompetition among farmers for 

reported actual market prices 50%-100% above the official retail 

prices.
 

from BADC warehouses for 1965-76 and
The fertilizer offtakes 

The offtake
BADC targets through 1980 are shown in figure 5. 


for urea, TSP, and MP for 1978 aggregate 533,100 nit; the
targets 

actual offtake for the first 6 months was 387,453 mt or 72o of
 

target. This marked increase in demand has been brought about by
 
produced a
 a ccmbination of factors--good weather last year that 


bumper Aman rice harvest, a major rice /7
increase in the official 


prices, and 240,000 fertilizer mini-kit demonstrations by DEMI
 

during the Aman season.
 

Total inventories in BADC warehouses dropped from 198,766 mt
 

in July 1977 to 111,665 nit in January 1978. The largest drop was
 

in TSP (table 1).
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Table 1. Stock Level of Urea 
 Triple Superphosphate, and Muriate
 
of Potash (Metric ton, July 1977 through January 1978)
 

Urea TSP HP Total_ 

July 31, 
1977 70,915 111,567 16,284 198,766

September 30, 1977 
 53,331 95,350 
 18,911 167,592

October 31, 1977 
 47,826 80,648 16,794 
 145,268
November 30, 1977 40,S96 61,063 12,777 114,736

January 31, 1978 
 61,157 37,834 
 12,674 111,665
 
Sour'e:i... BAD- and]comp i ld byi; -USA lbiD/Dac.-:-

Projected Suly/D~emand Balance 

Domestic urea product ion is expected to increase from
310,000 mt in 1978 to 803,000 mt in 1986. A major increase isexpected when time Ashuganj plant on andcomes stream, this plant
should be singlethe largest domestic supplier of nitrogen
fertilizer. If the present plants at Fenchliganj and Ghorasal can
also he operated at 80%-85%', of design capacity ty 1982, Bangladesh
would then have capacity not only for domestic requirements but 
a]so for export in 1982-85. 

Based on possible al terat ions anid installation of granulation
equipmeIt under British assistance in July to December 1979, the
TSP production at the Chittagong complex is projected to nearly
double from 46,000 mt in 1978 to 85,000 mt in 1981 and to continue 
at that level through 1986. In spite of this projected sharp
increase, however, domestic production of TSP wi 11 iot meet the 
country's total phosphate requiremrnt. 

Projected consumption and production of urea, TSP, and MPfrom 1978 through 1986 aru shown in figures 6 and 7. Projected
consumption in figure 6 is on thebased medium annual growth rates
(case 1) assumed by the Economic Intelligence Unit (EIU) 
 and
projected consumption in figure is on high7 based the growthrates (case 2).3 Production projections are made by the IFDCteam, based on the conditions stated in the Fertilizer Production 
section of this report. 

3. Te .conomici Intelligence Unit, 1977.Ltd. Bangladesh
Fertilizer Marktting and Distribution Study, Interim Report. 
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In case 1, EIU assumes the annual average growth rate to be 
8%-10% for urea, 13% for TSP, and 15%-20% for MP from 1977 to 
1986. In case 2, it assumes growth rates of 12%-13% for urea, 
16%-17% for TSP, and 15%-25% for MP. Case 2 represents the most 
optimistic outlook, but case 1 appears t be more rea istic, since 
it assumes more moderate rates at which fertilizer demand might be 
increased so that food grain production could rise to domestic 
self-sufficiency by 1986. 

In both cases, consumption of urea is assumed to grow at a 
slower rate than that of TSP and MP, but this assumption seems to 
be questionable. In the past, consumption of TSP and MP in 
Bangladesh has been growing slower than that of urea. 

To satisfy domestic consumption and meet the current
 
considered goal of maintaining a 6-month buffer stock all year,
 
Bangladesh would need to import urea from 1978 to 1981 and in 1986
 
under case 1 and, under case 2, from 1978 to 1981 and from 1983 to
 
1986. I is also expected that Bangladesh would import TSP or
 
diammonium phosphate (DAP, 18-46-0) continually through 1986 under
 
both cases. All MP is expected to be imported.
 

For case I, total combined imports of urea, TSP, and MP are
 
expected to peak in 1981 at 362,000 mt, with an estimated cost of
 
approximately $55 million, cost and freight (C&F) and drop in
 
1.982. Imports are expected to reach 348,000 mt in 1984 and grow
 
to 500,000 mt in 1986, with an estimated import cost of
 
approximately $95 million C&F. For case 2, total combined imports
 
are also expected to peak in 1981 at 527,000 mt with a cost of
 
approximately $82 million C&F. Total imports are expected to
 
reach 417,000 mt in 1983 and grow to 1,070,000 mt in 1986 with an
 
imported C&F of around $193 million.
 

The projections of supply and demand point out the critical
 
nature of planning and coordination needed between the Government
 
of Bangladesh, BCIC for domestic supply, donor countries for
 
imports, and BADC. This is essential if supply shortages are to
 
be prevented, for these shortages would decrease food production
 
and prevent small farmers from obtaining needed fertilizer.
 

The 6-Month Buffer Stock
 

The goal of maintaining a 6-month buffer stock would become
 
unworkable by 1982. Total inventories would then reach 417,000 mt
 
under case-"l or 508,000 mt under case 2 while projected total
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consumption of urea, TSP, and MP is 834,000 mt 
in case 1 and 
1,015,000 mt in case 2. In either event, warehouse construction
 
cost, value of inventory, and interest charges would become a 
serious financial burden on BADC, the Government of Bangladesh, 
and the donor countries. 

It is suggested that BADC retreat from the 6-month buffer 
stock goal 1982 a or lower ofafter to 40% even level buffer 
stock. A retreat to 40% butter stock would reduce inventory by
200,000 mL in 1986 if the expected case 2 growth is realized. 
This would imply a drop of approximately $40 million in inventory
value and a decrease cf about $47 million in capital required for 
construction of warehouses. 

The inventory policv needs to he well planred on the bas is of 
projections of constiumpt ion and seasonal demand and bal anced
against improvements in coorlinat ion between importation, domestic 
production, distribution, and warehousing. 

RETAIL, FERTI LIZER DEALERS 

The retail sale of fertilizers since 1966 has been handled by
dealers appointed by BAI)C. Except for 1975 and 1976, tl02 number 
of dealers has increased every year. There are 35,425 a.',thorized 
dealers of which 18,800 are reported to he active. 

E'ach dealer pirchasts ferti lizer from a l ocal thana-level 
warehouse 25 mi le s from his store. For ha l s no longer t han 
6 miles the fertilizer is moved by hlo Ilock cart or country boat, 
and for longerc haul-s use of trucks increases. 

Most ferti I i;ze r retail dealers are smal l vi I lage- lvel 
businessmen who sell, in addition to fertilizer, a wide range of 
products (such as sugar, drugs, paper, stat i oncry, timber, pots
and pans, and groceries). For many dealers, fertilizer is onfly a 
sea sonaI buisiness. There are some dealers whose principaIl 
activity is farming, but they sell fertilizer as a secondarv and 
supplementary source of income. A [oct i 1izer dealer also has the 
advantage of purchasing his own fertilizer at discountewd prices. 

Fertilizer dealers receive a commission from BADC in the form 
of a discount from the official retail prices the government sets 
for different fertilizers. This discount is now based on a 4-tier 
distance system. The dealer receives a discount of TK 3.5/maund 
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(US .63¢/kg) if his store is within 3 miles of the 
 thana
 
warehouse, TK 4/maund (US .72¢/kg) if 3-6 miles away, TK 4.5/maund 
(US .81q/kg) if 6-9 miles away, and TK 5/maund (US .89¢/kg) if 
more than 9 miles away. This commission (or gross margin) is 
baout_ 8%_.of the weighted ..average official .. retail._price, 

TK 1,525/mt, and is supposed to cover costs of transportation, 
warehousing and overhead, product losses, and profit. 
Transporta­
tion costs ilone consume most of the commission, however, and so
 
leave little incentive for dealers when sales 
are made to farmers
 
at Lhe official retail prices.
 

The average active dealer sold about 25 mt (670 maunds) of
 
fertilizer in 1976. At the current official retail prices and the
 
1976 national sales mix of 70% urea, 25% TSP, and 5% MP, the
 
fertilizer dealer averaged an 
 earned gross margin of about
 
TK 3,000 ($200), a net profit of TK 500-600 ($33-$40), and a
 
return on sales of about 1.5% a year from his fertilizer sales
 
before the cost of fixed and working capital was deducted.
 

According to dealers visited by the IFDC team, the commission
 
a dealer receives barely covers transportation and other operating
 
expenses. This is particularly true during a rainy season when
 
transportat.ion is difficult and for those dealers located at 
some
 
distance from thana warehouses. Most dealers purchase very
a 

small amount of fertilizer at a time. During the slow season,
 
some dealers cease trading in fertilizer altogether. When dealers
 
purchase fertilizer, they usually use their own available cash and
 
seldom borrow additional money to purchase a larger amount of
 
fertilizer.
 

Dealers have very limited storage facilities. Many dealers
 
operate out of their own homes in which they stock fertilizer to
 
the extent of the available space. Even if a dealer has storage
 
space, however, he seldom stores a reserve supply of fertilizer.
 
Dealers situated within 5 miles of the border with India are now
 
rationed the amounts of fertilizers required to meet local needs
 
to discourage sale fertilizer the where
the of across border 

fertilizer 
can be sold at a price 50% above the official retail
 
price in Bangladesh. There is no dealer price discount for volume
 
purchases of fertilizer, but some kind of quantity price discount
 
system is being considered.
 

There are six dealer-related problems for which solutions
 
should be devised and implemented.
 

The first problem is that there are too many small,
 
nonprofessional, part-time, inefficient fertilizer retailers in
 
the country. On the average, there are 84 authorized dealers in
 
each thana or 8 dealers in each union. The average thana area is
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[0-15 Mi 2 and there are 10-11 unions per thana. A typical dealer
 
serves two villages and1 0.66-0.75 mi 2 of the cultivated land. 
With so many dealers in each thana or union, sales per dealer are 
quite small. If the current ceiling or legal maximum limit of 
9 authorized dealers per union were to be raised to, for example, 
15 authorized dealers per union, the problem of an oversupply of 
inefficient lealers would only be aggravated. An excessive number
 
of dealers makes the annual sales volume per dealer so inadequate 
as to make it unl ikely that the dealer will invest time and 
resources to handle ferti iizer efficient ly. Furthermore,
 
continuation of the requirement that all dealers oper:,te only out
 
of their registered store address and limit their sales to farmers
 
located in certain areas of their union compounds the problem, 
discourages competition, and dec'r(ases incentives for t.he dealers. 

The criteria for becoming an authorized dealer needs to be 
estahl i shed and inactive lealers should be weeded out. Inactive 
dealers di ute the attempts of dealer education and assistance 
programs. They hurt rather than help the devel.opmnriit of an 
effective retail listribution svstem.
 

The second problem is that the present dealer commission 
system is unrealistic. The commission the dealer receives under 
the present system not only barely covers actual c:osts, but also 
tends to favor dealers near thP tharia warehouses, and Ii scouirages 
fertilizevr sales to fariners in reiriote areas . Vi th inadequate
 
commission aid a snall ariinaiu sales V1"iUne, a dealer can hardly he
 
expected to invest his Lime, energy, aind Imliey ini fertilizer and 
improving his operatinrg efficiency. Furthermore, he will be 
tempted to, resort to uestionable ways of ma king his return from 
fertilizer sales iiiore reasonable. For example, the deater could 
decide to selI fertilizer to ta rmers it a price lhigher than the 
official price, on crtd it with a high interest rate, or .in 
exchange for a part ic"i Iar crop i f thi t ccop' prices i s favorable. 

The third problem is that dealers do not always know how much
 
fertilizer will be avail able 
or when it might be available to them 
for each crop season. This uncertaintyirises from a nurber of 
sources, including i nadequate coordinat ion between donor 
countries; inadeqatel y integrated planning of fert ili er imports, 
domestic product ion, marketing, transportat ion, and inventory 
control and sal es; de I ayed sh illrre!it s fromi irruport sources; the 
erratic perforrmanc ofl domestic fert ilizer plants ; inadequate 
control of the ava ilabilitv in time and place of tLie needed 
transportation equipment; inadequate monitoring and di.ssemination 
of iiformation on tire Fertilizer inventorv at various levels of 
warehousing; lack of fert ilizer transfer between thana warehouses; 
and inconsistency in allocation of fertilizer to dealers in times 

http:0.66-0.75
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of shortage. Since October 1977 fertilizer purchases by dealers
 
have been under allocation. The amount of fertilizer a dealer in
 
a particular union can obtain is changed from week to week and is
 
determined jointly by the union chief and BADC's thana inspector.
 
This gives these officials the power to determine which dealer
 

The fourth problem is the lack of low-interest institutional
 
credit for retail fertilizer dealers. Most dealers have to borrow
 
money from private moneylenders at the rate of 20%-50%/year. Such
 
a rate discourages a dealer from borrowing the necessary capital
 
to finance larger fertilizer purchases or enlarge his own
 
fertilizer storage facilities.
 

The fifth problem is that dealers have little knowledge about
 
fertilizer and fertilizer application. Most dealers have no
 
formal training in fertilizers or their use; thus, they are not
 
competent to advise farmers about fertilizer use. The
 
Agricultural Extension officers at the thana level seldom give
 
advice to dealers on fertilizer use.
 

The sixth problem is the difficulty of transporting
 
fertilizer from a thana warehouse to the dealer's store or home.
 
In the flood season country boats cannot be used, and in the rainy
 
season farm roads are usually impassable. Even when the roads are
 
passable, they are so narrow and bjmpy that bullock carts or
 
trucks can only move slowly.
 

Unless these six problems are solved, it will be difficult to
 
make private sector dealers into effective and efficient agents
 
for fertilizer promotion and sale.
 

FERTILIZER SUBSIDIES
 

Direct Subsidies
 

The fertilizer sector is subsidized directly and indirectly.
 
Two organizations that receive direct subsidies are BCIC and BADC
 
who receive funds annually from the Government of Bangladesh to
 
make up for losses that result from the policies that keep
 
fertilizer retail prices low and from operating problems within
 
these two organizations.
 



32
 

In 1976, BCIC sold its 
urea and powdered TSP to BADC at
 
TK 1,716/mt and TK 4 ,420/mt, respectively, even though its
 
production costs were reported be 1,912/mt for area TKto TK and 
8,500/mt for TSP. 
 Similarly, BADC sold its procured fertilizer at
 
the official retail prices of TK ], 6 33/mt for urea, TK 1,307/mt
for TSP, and '1K l,O00/mt for MP, even though its procurement costs 
from domestic and imported sources were considerably higher.
BADC's imported costs of urea, TSP, and MP in 1976 were estimated 
to be TK 3,811/mt, TK 2,7 0 0/mt, and TK 1,950/mt, respectively.
Subsidies by source and product were as follo'ws: 

February 1976 
Retail Price Total Cost 

Jer ml in ags .. . t ...... Subs idy
Fertilizer .. TK $ UjS .... _ us ___% 

Domest ic
 
Urea 1,633 108.87 2,524 168.27 55
 
TSP 1,307 87.13 9,112 607.47 597
 

Imported
 
Urea 1,633 108.87 4,423 294.86 171
 
TSP 1,307 87.13 3,312 220.08 153
 
MP 1,088 72.53 2,562 170-8 135
 

Note-. See eta i WIrkshe in apeidl-x ii. 

On the basis of informat ion lron a number of papers and 
reports, the IFlC team devel opel an est inate of the total direct 
subsidies to BADC/BCIC for 1976. Based on product availabilities 
and other figures shown in appendix B, the weighted average direct 
subsidy was: 

Weighted Weighted Weighted 
Average Average Average

Product SCelsn Pr., ce Direct Subsidy 

TK/mt 3,483 1,469 
 2,014
$ US/mt 232.20 97.93 134.27 

This weighted average direct subsidy represented 58%/ of the total 
weighted average cost of fertilizer. To cover all costs of BADC
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and BCIC, the average retail selling price would have been
 
increased by an average of 137%.
 

Indirect Subsidies
 

In addition to direct subsidies, there are a number of
 
indirect subsidies, but these have not been evaluated in the
 
several reports onothe fertilizer industry. Some of these
 
indirect subsidies include:
 

'!
 

1. 	Transportation by government-owned railways and in-country 
water transport at rates below operating and maintenance 
costs.
 

2. 	Retail fertilizer credit programs that have very poor
 
repayment records, some as high as 60% defaults.
 

3. 	Fertilizer mini-kits and other promotional programs provided
 
by the Ministry of Agriculture.
 

4. 	Interest-free funds supplied to BADC--such. as donor-imported
 
fertilizer and a large interest-free account with BCIC.
 

Study of Subqidies
 

A detailed study is needed of the costs of these subsidies to
 
the Government of Bangladesh and the donor countries. The
 
government's subsidy policy should be reevaluated, taking into
 
account such factors as the cost of fertilizer to the farmer,
 
fertilizer use, crop prices, incentives. for farmers to increase
 
production, distribution of income Aimbng farmers, margins for
 
fertilizer dealers, improvements in fertilizer j'roduction and
 
distribution, and the overall impact on the national budget;.
 

The IFDC team does not suggest the increase of retail
 
fertilizer prices as a means of lowering government subsidies at
 
this time. A decision to raise fertilizer prices should be made
 
only after a careful study of the situation.
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FERTILIZER TRANSPORT
 

BADC Movement Operations
 

BADC owns very little transport equipment, and fertilizer is 
moved by other government corporations (such as BRC and BiWTC) and 
private contractors. BADC controls neither the availability of the 
transport equipment thenor timing of its an:rival. This situation 
has contributed to difficulties in planning and] implementing
regularly scheduled shii:nents and in maintaining inventory 
control. 

Rail:ars, ha rges, and coasters are currently allocated to
BADC on a weekly basis by the Transport Coordination Committee. 
From 21 to 50 days may el apse between the date ferti li zer is 
requested by a dealecr and the (late the shipment is received. 
Because of the diffiulties HD" faes in attempting to control 
the availability and timing Af transport equipment, there is a
general feeling within BADC that increase Qf buffer stock nd 
total warehousing capiabi lities would al leviate these di fficulties. 

To increase HAIC's ability to plan, schedule, and implement
fertilizer shipments on a regular basis, cnsideraLion shouid be 
given to I he deve lopneni t 0f a new movement 0 rgai i 2a t iona l 
structure within BAI)C. 'fhe current and suggested organizational 
structures are shown in figures 8 and 9. 

The current organizational structure allows the fertilizer 
movement officers at the Port of ChitLgong aid the Port of ChaIna 
to report through two separate lines of alLhority. The leputy
Manager of Shipping, responsible for movement at Chittagong,
reports to the General Manager of Supply, but the Deputy Manager
of Movement at Chalna reports to the Manager of Movement who in 
turn reports to the General Manager of SuppIy. This complicates
 
the coordination of 
 fertilizer imports, ship scheduling, and 
transport equipment movements andto between ports. Furthermore,
under the current structure there are too many persons at various 
physical movement levels reporting to the Manager of Movement. In 
addition to the Deputy Manager of Movement at Chalna, there are 
seven other deputy managers for movement at production plants and
districts reporting to the Manager of Movement. With so many 
persons directly reporting to him, their responsibilities tend to
be fragmented or overlapped and their authorities unclear. This 
makes the effective coordination of all functions by the Manager
of Movement more difficult, time-consuming, and virtually 
imposs ib le. 
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The new organizdt i I st rucLure suggestel bty the IF"I)C team 

cal Is for onlv three inovtniinit otffices. tach to li,' ti.aded by a 

Deput v MIanage r ,o ,%.ucIt I I t t lit, "'lai ige r A)tof rt-'I t 

Momii - ,-one for mr',v'ent I IA1 1 ii 11 1 1t1 lit 1 011 A(It I , le' rl 

1\'.ll l t ! t : , a t I, L I i',, I,u I, I, t ' I-I lit' Iji l ji l d l ltIIt . 
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Based on the EIU fertilizer projections and the team'sestimated import requirements through 1982, it appears that anannual fertilizer tonnage large
as as 270,000 mt wilt have to move
through the Port of Chalia, and as much as 225,000 mt through the
Port of Chittagong. From 1971 to 1977 the average annualfertilizer throughputs were 168,205 mt at Chittagong and 52,471 mtat Chalna. The present average daily discharge rate f ronChittagong is 811 nit and that f rom Cha Ina Anchorage is 479 nit. 

The Port of ChaIna iricludes Chalia Anchorage (the anchorage
in the Pussur River), the new jetties currently under construcLionat riongla, and the Khulna Roosevelt ,Jetty. Chalnua Anchorage isabout 60 mniles inland from the Bay of Bengal anid provides
year-r'ound sheltered anchorage. 

a 
A draft of 31 feet will

available when dredging is coriplte 
be 

at the entrance to the riverand aloigsidIe the new jeLLies at long.I1a which ire on the east bankof thU river. 'these jett ius no rhave rail road access, andutilization of thei r potent i.al will prolablI reqruire constrrction
of three bridges (one large s:pan and two s.i1maller spans) inadd i tion to ra i I and road Lonn ct i ols to KhuI ni on the wesL bank. 

Until there is rail or road access , a barge-baggirg svs tenm atmidstream in Cha] na Anchorage could be tont i I i zed receive 
imported bulk fertiliz, r. Such a system wouldt reiie;-: 

1. Entry o, ulk fertilize rs in 15,000-mit v.,se.1s with emptybags on boaird, into Cliii Ia Anchorigt. Ttlest ships should be
equiipied wi tlh wor king gear ar] grabs and I, capable ofdischarging 60 nt/hour with a t2-lay ilunia rund it the 
An clho rage. 

2. Two 00-r it self -propelled bargcs witi a ull v loaded draIt. o8 feet. These barges should he wi tleqiu i pped three
rrechanical we igh-hopper baggers, with sewing macli nes and 
spares, Lhre 15-Lt steel elevatedl hlarge hoppers, t hiree 
electii cal generirators, ;utd a shedsgailvanized inetal to cover 
the bag giing uinits. 

3. Leasiig or purchas rig five addit ioriil self-propelled barges
for tranisporting bagged fertiI i ;ers to tLhe Roosevel t Jet Ly.
These barges sinuld have a speed of 9) knots and a firulIv 
loadcd draft oI no more thin 8 feet. 

4. PrioriLv allocatiron ol berthing space to discharge fertilizer 
at the Roosevelt Jettv tor connection with road and rail 
sysremis. 
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Use of the midstream discharge anti baggi ng operation will 
;llow the system to handle ti e iui red t.onrragt' of fert i l izer 
imports an! ,e te.als i trtt, It'. ifo ofce ri coaster's betweei 
Chitl-,igng .ini oihI.. Whe'n tn i 1 quat ransportati on facilit i's 
are Aail tin ait nginr 'tt it>, furt iLow can h, fiaggtQi in tLhe 
shores .c ",p.ht! ; .r .n i ,'' miy "or 

,i-Lrist'. t,r 


' ' 
" 

p t hen ire used f ilnternall 
L1 :.m i ,[i iIi jl w iter iayS. ,asvtt orr tiit' ["IU 

t IAt yrc i, ,rt . !i' i -i. i _iilk h i' ri iniiI b gii) ng in ll angladtsh 

QSil p hedri ling, 

Arrival of ships 
at the ports tunds to be burchtd during the 
three pe riod.s, Ma rch-Apr i, August-Sept ember, and Novenihr-
Decembur. hse arrivais should ,hesiaIced ior, 'verilv foi­
iinprCv,* I ,,t ,id is'hArgo, h t t t-r sIh ,,liIain , I r,il, roof. , and 
inkl k rir p,' i . te, the, iLo rt, ,And ,.-ttr tlit i, z) t ion otf 

tihe porLssof fest iIizevr shipt Ai I iings witfii i v.i's at Hctr the 
date ,.,fsa iing. The ves sel t r rit iheii , s to' po it I I its 
est iri ar,tlvi ',il t. ime About 72 hours PI ii ,r t,) .rt ivaIl .ini i.alls
 

for pi1,It assisL Ance aftevr rwuh it, thec ett r itt.e tio tfhe 'i.sii r 
River it Ch.tina or at the (Lter Anrchorage ut (hittaigor . 

Rqald Transpott 

Road transport of fertL I izr is u:ed prirari ly for hatil irg
ferti iHer fr orn ist rit . rehouses to tiharr warehouses arnd frol) 
thana 'warehou- es t, rtji I dOa er . 

lrvight rates for r-d t ranrsport are "nrrigulpt. .According 
to 1977 I'A C I, igl;ir'.',, triLu k rIt.es ranic I rorll] 'K 25 to 
'ilK 3 1/ton-mi i. 25%, ,.ii.K. -a11 rites ,nd "2X above water rat,s . 
Normrally, t ra: ,:rep 1, or,ICert ("A-. :r r' renot,inc luded inrthese rates. 

'la i it con. , oo ,r , ; i!,t . :;, 2,000" i I of lh rn! surtdu(,i
roads, .pt xrimrox 27, ,, (h -r and,neI'. Q i ar cr rete 731,, bituminous. 
Concretp roadsai:- rp AWrio:t al I .n;rife k-l ann', arid most hit.rnimiois 
roads ire 12 feet, "fideor lss. [he averape n iprd on rrraiiI roads 
is abouit 20 mph. ire re are rre, i , 10,000 mi les of distrHI't. roads, 
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mostly 
surfaced with brick and 30,000-40,000 miles of unsurfaced
 
local thana roads.
 

When the Ghorasal and Fenchuganj plants were built,

all-weather road 
access was not constructed to these plants. 
 When

railcars and barges are not available, fertilizer cannot be moved
 
from these plants.
 

Rail Transport
 

Bangladesh has two 
types of railroads--broad gauge (5'6") and
 
meter gauge (3'3-3/8"). There are 1,740 total miles of railroad,
590 miles of broad gauge and Most1,50 miles of meter gauge.
meter-gauge railroads are in the eastern half of the country, and 
most broad-gauge railroads 
are in the westecrn half.
 

Ra i I equipmerrL, of course , is not interchangeable between
broad-gauge and meter-gauge railroads. InttrconneA ions between 
these two types of railroads will 
(out.inue to increase the cost of
 
transport through lost t ime and addit onal] handl ing of material
Lnt iI rai I gauiges are uni form throiughout the country. Such a
conivers ion, however, is not to) he expected ini the foreseeable
future because of the large cipital exp,.nditure that would be 
requ ired.
 

About 387,900 mt of fertilizer is expe. tel to be imivd by"
rail in 1978. 5 
 The Banglaudesh Railw y Jntormnati,.,n Book 1976 
states that the a vtra'e .Awnr I totA I freight 1or ill cargos was
4,637,000 nt, omitting 1971. 
 If the same fruight tmnage is moved 
in the country i rn 1071i, BAL 's proj ected rai I trtilizer movement 
for thie year woul 
 be 8. 3, of the totd] to niage . [lhus , ertilizec 
would rank e ualy siti majorIv such Ire ight itenus as fresh fruitand vegetabl esr, i. jute, rice, anid Wheat. lhi 8. 1, however,
appearis to be ai amb itious expertuation unl
1es s tlie goverrnmernt is
willing to give fertilizer priority over other commod]iti es in the
 
allocation of rai lca rs.
 

For 1976 and 1977, avai labil ity of r ilcars for BAtC arnd CIC
ranged from a low of 4%;a 
a high of 60)s, of requests rade (table2). The problem of uisatisfie d request.r results large ly from the 
lack of adequate timely planning of rail car requests and of

allocation to the competitive users. Car capacities are 18.5 mt. 
for ilmeter gauge arid 22.0 mt for broad gauge.
 

5. trederick R. larris, 
Inc. 1977. aggnladesh Bulk Fertilizer 
llandling and agi!Sgg Site Selection Report, New York. 
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Table 2. 	Number of Railcars Reques ted Versus Received by Various
 
Fertilizer Distribution Points, Fiscal Years 1976 and
 

L97 1977 
Dist ribut ion Point Re. Rec. R . Rec. % 

Chittagong port 1,782 1,064 60 2,409 1,134 47 
Chittagong 'SP plants 3,600 829 2.3 3,900 971 25 
Cha lna port 7,00 2 ,908 40 7,200 L,475 20 
Ghorisal ureA piant.< 7,320 1,O13 14 7,320 267 4 
Fenchugan urea plarit N.A. 7,025 3,634 52 
Narayanl,iiiH t.ransit 

wa rehotise 7,300 2,955 40 7,300 2,807 '38 

Total 	 27,202 8,709 32 35,154 10,288 29
 

N..-NC;t avai lablIe. 
Source: Fertilizer Transport in Banladesh, Frederick R. Harris, 

[tic. , March 1978. 

FERTILIZER WAREHOUSING 

Aside from storage at the factory level, fertilizer is 
warehoused at five other levels--port, transit, district, thana, 
and private dealer. BADC opea tes the first three levels and most 
of the fourth. TCCAs manage some of the thana warehouses. 

The hap warhoUS u' at the Port. of' Chittagong is owned by BADC. 
There is no port wa rehousirig at Chaina Anchorage where ships' 
cargos are lighte red and transported to Khulna for discharge. 

Trans it warehouses are Used as transshipment po irits to 
district arehoises, They are currently located in Chittagong 
District, Khulnia, arid Narayariganj. Each of the 20 districts has 
at least one major district warehouse with a storage capacity of 
500-2,000 aft that suipplies the tharia warehouses. BADC plans to 
turn the tharia wa rehousiuig over to the private sector by 1982 and 
the district level warehousing in later years. 

The total fertilizer warehousing capacity in the country is 
now 413,800 mt, about 35% (144,300 mt) of which is BADC owned. 
This capacity is distributed as follows: 32,000 mt at the port 
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level; 16,190 mt 
at the transit 
level; 182,125 mt at the district
level; and 213,485 mt at the 
thana level. BADC owns 100% of port
warehousing, 49% 
of the transit warehouses, 29% 
of the district
warehouses, and 28% of the thana warehouses.
 

Of BADC-owned warehouses, 22% are theat port level, 5% atthe transit level, 31% at the district level, and the42% at thana 
level.
 

Additional storage capacity requirements have been projectedto 1982 by BADC, EIIJ, and I FC Thesethe team. projections are: 

Banglale-ih Ag ricultura Jevelopmen t Corporation 

Capacity 

Total
Type (rot) Number Capacity (nit) 

Bagged 
 508 
 182 
 92,456
Bagged 
 1,016 
 93 
 94,488
Bagged 2,032 9 18,288
Bagged 3,048 6 18,288Bagged 5,080 2 10,160Bagged 10,160 1 10,160Bulk 101,600 1 101,6_00
 

Total 

345,440 

Economic Inte1 igence Uni t 

Capacity 
Totaliype (lit) Number Caaity (nit) 

Bagged 
 203 
 34 
 6,902
Bagged 
 406 
 36 
 14,616
Bagged 
 508 
 205 
 104,140
Bagged 
 1,016 
 108 
 109,728
Bagged 
 2,032 
 14 
 28,448
Bagged 
 3,048 
 7 
 21,336
Bagged 
 5,080 
 1 
 5,080
Bagged 
 7,112 
 1 
 7,112
Bulk 
 23,375 
 1 
 23,375
 

Total 

320,737
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1Interna tioanal Fe rt il~ize r Devel1opment Center 

78,798 mt (iiagged/Bul k)Ports 
6,586 nit (Bagged)Trans it 

12Q,720 it (Bagged)District 
Thaina 132,684,mt ( Biagged 

Total 347,788 it 

(n the basis of the FDC projection, additional new warehouse 

capacities would result in Lho following distribution (of the total 

capaci Ly. 

Ports 22.5%. 110,798 MLt (B .gg,!H lk) 

Transit 2.9, 14,.58b Mt (. d ) 

District 35.3,%. 173,721 mlt Bagged) 
192 ,19,S4 IsugyulmtTh.na 39. 3 

' 
]")al 1.00.0 492,089 lt 

The IFDIC Lam has not attempted to suggest the' Iocation, 

physical size, o uwne rship ,of individlual wa rehoiuses, hut t he 
serve ases imaLed totaI w.a reouse requ i remnut s at each level Ilay 

a guide in deLermining lo(:ations ant -;izes (,d new warehouses. 

FERTI LIZER BAGS AND BAGG INGl 

Bag M~aterials , Sizes, _and Costs 

Bangladesh, 1Wing one of the workIi's largest producers of 

jute, uses Lhis material for frt il i zer bags i n anl attemlpt to 

reduce foreign exhange costs. 

HCIC ,isps 25-kg bags co-nsistiing of 10-ounce jute ol"terlagging 

and 2. 7-mil pol vetlvw ifree I iners at the ghorasa I and 

Feruchuganj urea pIlants. It al.so uses 30-kg bags consisting of 

10-ounce jte otuerhagging and 4-1nil polyethylene free l i nrs for 

baggi ng TISP at the Chittagong plants. 



44
 

Fertilizer materials 
received from donor countries arrive in
many different types of 50-kg bags. 
 Some of the outerbagging used
for fertilizers 
 are closely woven polypropylene without
ultraviolet 
inhibitors, open-weave polypropylene with ultraviolet

inhibitors, and lO-ounce woven 
jute outerbagging. The pol.yeth­ylene liners range from 2.7 mils to approximately 4.0 mils thick.Bag and liner closures include hand-tied jute string ties, twistedwire ties, machine-sewn closures, and jute twine hand-sewn 
closures. 

As of March 1977, 
 bags similar to those used at theFenchuganj and Ghorasal urea plants cost TK 4.35 (US 29¢) for a25-kg jute outerbag and TK 2.00 (US 13() for a 
2.7-mil
 
polyethylene liner.
 

A 50-kg woven polypropylene bag sells for 2 TK on the open
market for reuse by the local populace.
 

Product and Ba Losses
 

Hooks are used in Bangladesh in the discharge 
of fertilizer
 cargos, a practice that results 
in destruction of about 
2%I of
outer bags and 
liners. As reported by BADC, 
the average physical
product losses at ports, 
in transit, and at warehouses by type of 
fertilizer are as follows: 

Product Port Loss Transit Loss Warehouse Loss Total Loss . .. .. . . . ._ 6_ _ _ . . . . .- . 

Urea 
TSP 
MP 

0.50 
0.50 
0.50 

0.50 
0.33 
0.25 

0.30 
0.43 
0.47 

1.30 
l.26 
1.22 

These reported losses appear 
to be low. Based on the EIU
report, physical product 
losses for 1975-76 were: urea, 1.9%;
TSP, 
7.4%; and MP, 2.3%.6 Proper stock 
control and inventory
procedures should 
be instituted 
and monitored to determine the
actual physical losses and disappearance.
 

6. The Economic Intelligence Unit, Ltd. 
 1977. Bangladesh

Fertilizer Marketing and 
 Distribution 
Study, Interim Report.
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Bagging Equipment Operations
 

Each fertilizer plant has baggi.pIg ptiblems that have
 
prevented attainment of design bagging rates. Standardization of
 
the bagging equipment by manufacturer is underway, but not by
 

.....del......... l~ -6 ..... ..... -..... i onbi -hnd....t:,*........
oi h s......~ a d6-ibe-r 6 ....... ......... 


standardization by both manufacturer and model probably would
 
result in more effective bagging operations and maintenance.
 

The TSP plants have major limitations in material flow design
 
among the bulk finished product storage areas, bagging un:its, and
 
truck and rail loading facilities. Although the plants receive
 
raw materials from ships by conveyor, there is no bag conveyor to
 
load vessels. This material flow design problem seriously limits
 
achievement of design bagging capacities and the plants'
 
production capabilities.
 

There is a high concentration of TSP and rock phosphate (lust,
 
particularly in the bagging areas. Inoperable exhaust fans in the
 
bagging areas required a 7-day plant shutdown in 1977.
 

Powdered TSP also causes corrosion of equipment and operating
 
problems for personnel, equipment, and bag materials.
 

Bagging rates at the Fenchuganj and Ghorasal urea plants are
 
less than design rates, primarily due to the type of liner closure
 
used.
 

Vessel Discharge Capacity at Chittagong TSP Plants
 

The largest ship that has been handled at the TSP jetty was
 
12,000 mt. To discharge such a vessel normally requires
 
10-12 days. An average discharge rate of 1,000 tpd can be
 
maintained at the TSP jetty using grab cranes. Portable grab
 
cranes are normally used for discharge to the belt conveyor.
 

The belt conveyor from the TSP jetty handles both rock
 
phosphate and powdered sulfur and has a maximum rated capacity of
 
1,500 mt per 24-hour day.
 

Hand baskets have also been used to discharge fertilizer to
 
the conveyor, but this method requires approximately 50% more time
 
to discharge the same amount of material.
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The present materials handling system is not designed to
 
permit recei ving and bagging of imported bulk finished
 
fertilizers.
 

FERTILIZER PHYSICAL PROPERTIES
 

Domestically produced TSP is bagged in the powder form. 
"Green" TSP is cured for 10 days in bulk storage before bagging. 
Imported bagged TSP is in the granular form. It is not known 
whether the physical properties of all finished TSP are monitored 
by the plants as to product size, caking, and hardness. 

The physical properties of al finished TSP :hou[ld be 
identified to assist improvements in such areas as i n-p lant 
material handling, possible granulation of domestic TSP, bagged 
finished product movement and storage, and field application. 

)omest ically produced urea and imported urea from Saudi
 
Arabia and Kuwait contain noticeable amounts of fiies. The Kuwait
 
and Saudi Arabian urea stored in the Chittagong transit warehouse 
had caked. ligh-qua lity Dutch prilled urea stored at the 
Gumal-Bai thana warehouse was free flowing. This had been treated 
with a conditioner and appeared to have a high crushing strength. 

Physical and chemical properties of domestically produced and 
imported urea and TSP should be analyzed and coqpied with 
established standards.
 

Uniform product specifications and test methods should be 
developed for BADC's use in procuring all fertilizers. This is 
especially important in view of BADC's plans for a 4- to 6-month 
buffer stock. 

AGRICULTURAL EXTENSION AND RESEARCH
 

Extension
 

Several organizational units within the Ministry of
 
Agriculture are now engaged in extension services. DEM, one of
 
the most important units within the Ministry, provides the basic
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agricultural extension work throughout the country. There are 
five other authorities involved--the Directorate of Plant 
Production, Intensive Jute CultivItion Scheme (IJCS), the Cotton
Development Board, the Horticulture Development Board, and Lhe 
Tobacco Development. Board. 

Mthe.iini stry, _of.IAghiculture, ....agencies..withi ve 
other ministries also prov.ide field extension services--Sugar and 
Food IndusLries Corporation (M.nistry of Industries), Water 
Development Board (Ministry of Flood Control., Water Development
and Power), Tea Board (Ministry of Commerce), IRDP (Ministry of 
Local, Covernment, Rural Development and Cooperati ves) , and 
Directorate of Livestock (Ministrv of ForesLries, Fisheries and 
Livestock). There are nine extension support projects with 
international assistance, and some 19 bilateral international 
volunteer groups or missionary organizations have their own 
extension activities.
 

DEN is supported by the Agricultural Information Service 
(AIS), a separate unit within the Ministry of Agriculture. AIS 
has a daily broadcast program for farmers, operates mobile units, 
and prepares exhibits and pamphlets.
 

Extension service. by DEM have been hampered by staff 
shortages, inavailabilities of rapid and convenient means of 
transportation, lack of incentives for extension staff, and 
absence of close mutually interacting I inks with research 
organizations. 

DEM has 517 thana agricultural officers (TAO), 158 thana 
extension officers (TEO), and 4,333 village extension agents (VEA)

and union agricultural assistants (UAA). They visit farmers by
bus, bike, or on foot. Their salaries are low, their living
conditions are poor, and their travel[ and daily allowances are 
paid irregularly. Their overall morale is low and their knowledge 
of fertilizer is limited.
 

The ratio of all the above extension workers to farm families
 
is 1:2,400 and to the authorized fertilizer dealers is 1:6. DEN's
 
extension workers have many duties to perform, one of 'which is 
fertilizer extension.
 

The aim of IRDP is to extend rural development and improved
agricultural practices. The program is intended to use local. 
cooperatives (Krishi Samabaya Samiti.es--KSSs--grouped into TCCAs)
for coordinating integrating services toand such farmers as 
farmer training, credit, inputs, marketing, and rural works 
activities. 
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Research
 

Research Wi agriculture in Bangladesh is fragmented amongeight separate ministries of the governmenL. As coordination 
is
poor, this results in overlappirng and competiLion for qiialified
staff and the 
limited r:sourc .
 

The Bangladesh Ag ricultural Resea rc'h 
 CouiI (BARC)
establi shed wasin 197A and W;,ssutbstantial statutory powers to planand coordin1ate& the ' ,ljlitry's; ,gric ultural research activities.
The coln(cil' s iiiitmi€ot e 'foe:; cover the iporL-int crops such Asjute , sugarcanrae, Atd tea, Dirt the (lunci I cOnita in; repres;entLa tivesfrom the resea rch ins titulti ins that. deal with these cr ps.
 

1,) erable theii ARC Lo u Ili I its ro Ie, it is rece ivi rigassistanc f rii Lec li ti I advisors ( SA ID), the Ford loritlat ion,arid the Int erriatinaLl Agr'icultural Develoapment Servi ie--AI lS) thatis 1r;irito o strengthen its research programming ant coordinating 
cal)ai i i i s. 

IBRRI was establ ished 
 as .in ,autiirionomous body ,ithin theMinistrv of Agriculture in Jute 11973. It is charged wiLhimprovemtnt of tlit vari et ies 
the 

of rice and their production , theestabl ishment of regiorial centers iii1dlhiiiaist rt io !io)j((cts,p Aindthe triiig Of VXtiri;1,ii offic'Ilers anil flriiiers. 

IAR I , anot her iAut onm ous 1)l()
dy wit IIi rI t. IIe .IIist v fAgricuulture, , is estibli shed in 1976 on arn equal 'status with iRRRI.Through 
 its lour regional 
 stat ions arid 15 sulstt ions,Institute has 'hint 'OilHieiiilal[) I. work 
t he 

on whtai , oi Iseeds, sovlt,,ris,and cot toi. lhe ARI roisst 
s o f 14 separate divisions, Aridreorganizat ion has been proposed As part of a major program ollimprovement of BARI that inclurdes re]ocaLion of the headquartersto A site adjoining IRRI at Joydvltir ab[orit 
20 miles from Dacca.
 

The Soil Pert ili Lv Institute (SF1) was: establishetd 
in 1963 as
the Soil Pert ility and Soil Testing inst iLute. SI-I 
 is now a
division of BARI and is 
responsibl fore inost of the fertilizerresearch 
work in tangliadesh. Although many 
thousands of tests
have been Imiade, inly of these tests corld not he supe-vised

prol)er]y )er IIse o lack o f transportation
making marny and other problems,of the test resu lts doubt fu I . Since 1974, severalI
hunrid red sLudi es have breen made 
oil [ra nspl ant ed ,marnii rice aid oiwheat.. 
 This program is now receiving support 
for the periot, 1975
to 1980, from ain FAO/NORAI project and from the agronomist in the
UNDP/,AO InUterpretation of Soil Survey Project.
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SS1, under the Ministry of Agriculture, makes countrywide
physical soil classification. Al though not classilified as a
research organtization, SSI has close ties with SFI',s research. 

The Jute Research Institute (JRI) is under the Ministry of 
..ute a(id is i is ible f6r research on production of jut.e. With 

support from IJNDP/FAO, the Government of Bangladesh has negotiated 
a loan from the Asian Development Bank for development of a 
program of seed production in Bangladesh. 

Data on past Bangladesh fert iIlizer research and information
gained from conversations with resea rch workers indicate that much 
work is needed to define fertilizer requirements for the various 
crop varifies, soils, se,sonal growingand conditions. 

INFORNIA ION AND COMIMUNIICATION 

Improvements in BADC communications and information flow will
permi. t timely reporting of product availabilities, product
movement, warehouse inventories, sales, and demand. Furthermore,
rapid analysis of this data will give management a tool to make 
faster and better decisions. Improved management decisions will
permit better use of available transport equipment and warehouse 
capacities and more effective allocation of products to where they 
are needed. 

The flow of timely information in Bangladesh is currently 
poor. 
 Necessary and vital information frequently is unavailable,
outdated, or not readily accessible, and when i.t is accessible, it 
may not be in a readily usable form. Before September 1977, BADC 
did not have a system to constantly monitor fertilizer sales and 
stock at the thana level. 

Although there is a pub] ic telephone system, it is not
available at many thanas. Even where available, line qua lity is 
poor, and it takes 4 or 5 (ays to get access to the line. Only
 
police stations and the military have special phone lines of their
 own. The public 
 telex system is available at only some locations. 
For its internal and external communications, BADC has had to use 
public telephone, mail, or hand-carried messages. The mail. system 
is reported to be slow.
 

Over the years, BADC appears to have collected many facts ard 
figures, but much of the key data needed for management planning
and control are not collected or- analyzed. land methods and large 
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old-fashioned 
desk calculators 
are used for data processing and
information analysis. Battery-operated pocket-size 
calculators
 are used by 
a few. There are two large IBM 360 computer systems
in Dacca where 
BADC has its headquarters; 
one is leased by the
Bangladesh Bank and the other by the_ Bureau of Statistics of. the
.Ministry :of1Planning. addition,-the Atomic Energy CommisSion
has a smaller computer. BADC has 
not attempted to utilize
unused capacity of these computers. In view 
the
 

of the steady
decrease 
in the price of desk-top microcomputers, of these
some

instruments could be utilized at the BADC headquarters with proper
training of the 
existing manpower. These microcomputers would
free some of the analysts' time, permitting them 
to assist
management in developing more vital information.
 

Since 1977, an Arthur D, Little managemnent consultant hasbeen working under a 2-year Ford Poundation Graric with BADC todevelop a corporate managemerit information system. The system
will assist BADC management ind 
 staff in identifying key
information and developing 
 a more efficient system of data

collection, analysis, and disseminatiJon.
 

The International Developient 
 Asso'iation (IDA) is 
now
funding Ja study to improve coamunicatiOnn among agencies withinthe Ministry of Agricultur!. This stud'- does not include
 
communications within BADC.
 

BADC's procurement officers as woll as others involved in the
fertilizer sector, such 
as feztilizer dealers and 
USAID/Dacca,
lack current information on 
 the world fertilizer market and
prices. This situation is critical 
because Bangladesh will
continue to be 
a major fertilizer importer 
for some years and,
thus, some arrangements should be formade faster access to anddissemination 
of reliable information on fertilizer 
markets and 
prices. 
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APPENDIX A
 

BASIC DATA (Bangladesh)
 

Population: 82 million (1977); annual growth rate, 2.8%/year; 
rural population, 95% of the total; farm population, 73 million; 
number of farm families (including landless), 12 million
 

Gross National Product: US $110 per capita (1976 preliminary) 

Daily Wages (8 hours/day): TK 6-7 (US 40¢-470) for farm labor; 
TK 7-9 (US 47q-60¢) for nonfarm labor 

Adult Literacy Rate: 23%
 

Land: Total area--55,000 mi2 (or 35.2 million acres)
 
Land under cultivation--22.5 million acres (64% of the 
total area); one-third of cultivated land affected by flood
 
each year
 
Cultivable wasteland--less than 740,000 acres
 
Land under irrigation--2.7 million acres
 

Agriculture: 60% of gross domestic product; 75% of total
 

employment; 90% of the foreign exchange earnings
 

Average Cropping Intensity: 1.35 crops/year
 

Cropped Acreage (1.977):
 
1. Total acreage (based on 1.35 cropping intensity)--30.4 

million acres 
2. Acreage by crop: 

Rice--24,418,815 acres (80% of total) 
Aus--7,951,805 acres
 
Aman--14,355,050 acres
 
Boro--2,111,960 acres
 

Jute--l,603,000 acres
 
Wheat--395,000 acres
 
Sugarcane--357,000 acres
 
Tea--105,000 acres
 
Cotton--13,000 acres
 
Other crops--3,508,000 acres
 
Other crops include pulse, tobacco, oil seeds, potato, sweet
 
potato, spices, and vegetables.
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Averag-e Fa rm Size: 3.5 acres (one-third of farms having 10 plots 
or more) 

Land Tenure: 	 50%-55% of farins cultivated by owners 
50%-45% of farms uIIILtivated by tenant farmers or 
hired farm i altor--most of the owner-cultivators and 
Lonant f a rnners a rt sina ] subs i stence farmers. 
'lenant farn ers are 50-50 or 60-40 s harecroppers or 
pay a fixed rent, at- Lhe beginning of each crop 

Crop 	 Production (177): 
kice--11,567,140 tt
 

Aus--3,011 ,4 nit
 
Anori -- I , 0OS , tt1 

Ott m--1,05(1, 125,.
 

Mwhat--255,000O [ft
 

(Cottoni--4,00()O hutlls
 
ml';:'int--o , 401 , (0()0 nIt[
 

JiLtt--4,SOt,, (00 hi 1es
 
'Iea--74,000 maillion, lb
 

fligh-Yieldling Virief les (N~ice) 

.\is-miiniltl-- IRS, IBR1,1R2, 15R'3 
Aus-irri gttld--1R8 BRI, BR-_, BR3
 
"l'FInIIlSlhinted< Amlaj--l! :, 1NR2(, tRR4
 

'mralnsp I ntet I,,tt-- I 8 ji i - hi, BRI, BR2, BR3 

Rice 	 Seasons (ap ix:in.i t elv) 
A is sois li (I1oit nt-Lu o I t.ota rice 'ird the creage )--Ails 
-tPt'dinig is tIrtI I)ttWeit lil-Mt iCh anld IegiliiIng May; the cropt 
is h irvtstti hotwteei bttgi n iig Jillv and mid-August. 
AInti sa si)r (n rit, I"y. o , f th e tot .1 ri ,t, a reage )
Seed I i ngs; a,c rn,is- i ill J.ine-.i 1y; the crop is hiarvested 
between mid-Novembc r lilt] cl-l)ecembe . 

mOr) S(a st 1w iii ctomp-Seeds are plinted froml Novenmber 
oil; the crop is harvested between the end of April and NIay. 

Fert i ize rs 
Ainrio iii sulfatt, (:\$)--21', N 

Triple silpt rupmosldit t, (ISP)--4n , P , ,

Mu tae ol potash (M') --00% K.O
 
Conple fe mt i Iizc rs ( N11K) -- cuonta i iii ng, ini any comb i nat ion,
Iex 

nit rogell, phntspholnlis alild Ot assillinl
 
Rock 	 phiosphat ,--phoste ore ron which soluble fertilizers 
Irt. -in6d,
 

I r, -- 46'/'(, N
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Fertilizer Prices (Government's official retail prices, January 7,
 

1976, to date):
 
Urea--TK 60/maund (US $108.87/mt)
 
TSP (powder or granular)--TK 48/maund (US $87.10/nit)
 

Muriate of potash (granular)--TK 40/maund (US $72.67/int)
 

Cro -_Prices-(Government..procuireelnt. prices,. February 1978)_... 
with 13% or lessTK 80/maund (US $143/mt) for rice and wheat 


moisture and 15% or less im purities
 

Climate: Tropical and also subtropical 

durinb the monsoon seasonRainfall: 76 inches/year average; heavy 
(July-October); contributes an additional 200 million 

acre feet of water; combined average annual drainage for 

the country, 1,070 million acrq feet 

Currency: US $i = TK 15.0 

Units (number): (See the map, Administrative UnitsAdministrative 
in Bangladesh) 

Divisions--4
 
Districts--19 or (20 for agricultural districts) 

Subdivisions-- 63
 
or (agriculture)Thanas--419 (police precincts) 420 

Unions--4,426
 

Wards--13,278 to 22,130
 
493
Villages--64 ,
 

the Bangladesh Transportation)Transportation Systems: (See map, 
The Chalna port covers theSea ports--Chittagong and Chalna: 

facilities under construction at
outer anchorage, port 
Mongla, and Khulna Roosevelt Jetty (the present cargo 

discharge point). 
route miles; 590 mi
Railroads (1977)--475 stations over 1,740 


(meter gauge, 3'3-3/8"); 450
(broad gauge, 5'6") and 2,150 mi 


locomotives; 1,168 passenger carriages and 363 other coaching
 

vehicles; and 16,802 freight wagons
 
andHighways: Main roads--Some 2,000 mi of bituminous 

(27% of total) almostconcrete surface roads; concrete roads 

all single-lane; bituminous roads (mostly 12 ft or less in 

width)
 
District roads--nearly 10,000 mi, mainly surfaced with brick 

Local thana roads--30,O00 to 40,000 mi
 
of 1.976 BIWTC inlandRiverways--10 main rivers--As of end 

water cargo fleet includes 25 coasters, 59 bay crossing
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barges, 
 300 dumb barges, 
 and 11 self-propelled 
barges;
private sector 
fleet 
consists of 22 coasters, 400 barges, 90
tugs, and 190 
 cargo launches 
and self-propelled 
barges.

Airline--BIMAN (government owned)
 

Exports: Jute 
and jute products, tea, hides 
and skins, oilcake,
shrimp, 
paper, coriander seeds, 
coffee beans and wheat
bran, molasses, cotton yarn, frog legs, chillies, safety

matches, etc.
 

__t_ Food grains, 
 cotton, fertilizers, 
 machineries,

pharmaceuticals, 
 agricultural 
 and other chemicals,
 
coal, etc.
 



APPENDIX B
 

Rough Estimates for 1Y 76
 

Costs and Direct Subsidies to BCIC and BADC 
as Related to Individual Product Retail Prices
 

BCIC Domustic Production Only
 

(1) (2) (3) (4) (5) (6) (7) 
 (8) (9) (10) (11) (12) (13)
 

(3+6+7) (8-9) (lOx]) (5+11)
 

BCIC and
 
BADC
 
Total Retailb
 

Total 
 Subsidized Price 
BCIC Sales BCIC BCIC BADCa Total Retail BADC 
 Losses on Increase

FY 76 Production Price Subsidized Subsidized Distribution Dealer BADC So ling Subsidized BADC Domestic to
Production Cost to BADC Loss Loss ;os t Commission Cost Price Losses Losses Production CoverProduct mt TK/mt TK/mt TK/mt _ n 000) TK/mt TF/mt TK/mt TK/mt [,K/mt TK ('OOC) 'T .'000) 1/mt Costs 

Urea 277,000 1,912 1,716 19b 54,292 451 
 161 2,328 1,633 695 192,515 246,807 891 55%

TSP (powder) 48,000 8,500 4,420 4,080 -. 451
195840 
 161 5,032 1,'07 3,725 178,800 374,640 7,805 597%


Total 325,000 
 250,132 
 371,315 621,447
 
or 
 or or 

TK 
7
70/mt 
 TK 1,092/t TK 1,862/mt
 

U, 

BAVC Imports Only 

(1) (2) (3) (4) (5) (6) (7) (8) (9)
 
(24-3+4) (5-6) 
 (7x11) d
 

c 
 Retail BADC BADC Total % Retail
 
FY 76 Import BADC 
 Dealer Total BADC Selling Subsidized Anticipated Losses Price Increase
Imports Cost C&F Distribution Commission Cost Price Loss on Imported on FY 76 Imports 
 to cover


Product mt TK/mt Cost TK/mt TK/mt 
 TK/mt TK/mt Product TK/mt TK ('000) Costs
 

Urea 71,000 3,811 451 
 161 4,423 1,633 
 2,790 198,090 171%
 
TSP 219,000 2,700 451 
 161 3,312 1,307 
 2,005 439,095 153%
 
MP 37,000 1,950 451 
 161 2,562 1,088 
 1,474 54,538 135%


Total 327,000 2,856 
 691,723
 
(weighted 
 or
 
average) 
 TK 2,115/mt
 

a. Average cost for d-sttibUotOn and ovoerhead ('fK 200 mllilon) divided by mt sales, 
this cost does not distinguish between domestic or import
 
products.

b. (BCIC producci)n cost , :ADC distribution cost + dea7er commission) t retail selling price - 1.00 = retail price must be raised to cover all 
costs or (TK/mt ioss by BIC and BADC)t TK/mt retail p1lce - . retail price must be raised to cover costs.
 
c. No breakdown as 
to ratio of sales in FY 76 as to imported or domestic product. Imports represent arrivals only and not BADC sales.
 
d. Losses and subsidy payments will result 
in the year of sale. Imports + domestic production were greater than sales in FY 76.
 




