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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-country distribution
and  to climinate 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 plants and
ports of importation (Chittagong and Chalna) to farmers through
several levels of warehousing--transit, district, thara, and
dealer stores, but some fertilizers are shipped directly from
factories or ports to district warchouses (figure 3). As of
February 1978, BADC operated 3 transit warehouses, 54 district
warchouses, 433 of 523 thana warehouses, and a bagged storage
warchouse at  the Port of Chittagong. TCCAs managed Y90 thana
warehouses., In addition, cach fertilizer factory has its own
storage facilities.

BADC 1s responsible lor requesting transport equipment and
monitoring transport of fertilizer through the distribution svstem
from sources to thana warehouses.  The transport coordination
commi tee, a high-level government committee, allocates transport
cquipment of other govermment organizations and privately owned
barges and coasters to BADC.

Fertilizers are moved from ports and production sites to BADC
warehouses by railcars, barges, coasters, and trucks. TCCAs wad
retail dealers haul ftertilizers from BADC district and thana
warchouses to their sales outlets by bullock carts, small country
boats, or trucks. The use of trucks is increasingly important in
trausporting fertilizers to TCCAs and retail dealers who are
located on 4 good road and at greater distances from thana
warehouses.

Agricultural extension services are provided by several
agencies within the Ministry of Agriculture and by ftive other
ministries--Industries; Commerce; Flood Control, Water
Development, and Power; Forestries, Fisheries, and Livestock; and
Local Government, Rural 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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DEM is responsible for agricultural extension and development
and promotion of fertilizer use.

8. Bangladesh Chemical Industries Corporation (BCIC)--Under the
Ministry of Industries, BCIC is responsible for domestic
fertilizer manufacture. It markets and distributes ammonium
sulfate directly to the tea industry. Besides fertilizer,
BCIC  manufactures  pulp  and  paper, rayon, varn, Ssoap,
silicate, caustic/chltorine, bleach, DDT, safety matches,
chipboard, hardboard, and celtophane paper.

9. Bangladesh Railway Authority (BRA)--Under the Ministry of
Transportation, BRA s responsible  for regulating  the
operations  of  the  government-owned  Bangladesh  Railway
Corporation (BRC).

10 Bangladesh Railway Corporation (BRC)--The government agency
r”('-slnmns ible for the acquisition, operatton, and maintenance
of railears  and  railroads  for  fertilizer and  other
commodities.

IT. Bangladesh Inland Water Transport Authority (BIWIA)==This
agency  regulates  the operations ot the government-owned
Bangladesh Inland Water Transport Corporation (BIWIC). BIWTA
also regulates the movements of privately owned barges and
coasters,

12, Bangladesh  Road  Transport  Authority (BRTA)Y--This agency
regulates  the operations of  the priviately owned truck and
automobile  flects for transport of fertilizer and other
goods .

13, Transport Coordination Committee--A high-level  government
committee made up of representatives from BRA, BIWTA, BIWIC,
BCIC, BADC, Ministry of Food, and Ministry ot Communications.
The Committee meets weekly to allocate the small uumber of
available  vailcars, barges, and coasters among competing
users such as food, fertilizer, and other commoditices.

FERTTLIZER PRODUCTION

Production at the Bangladesh fertilizer plants has been low
and crratic, and this contributes to the difficulties of planning
fertiltizer supply.  Design capacities, production, and operating
rates of the fertilizer plants for 1977 are shown below:
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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 Lhe

transporting of a smal! necessary amount of sulfuric acid from tLhe
TSP plant complex to the Ghorasal plant for the battery-operated
power station serving the plant.

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

The No. 1 TSP plant in Chittagong was completed in 1968 and
started up in 1969. The No. 2 TSP plant was completed in 1970,
but its startup was delayed until September 1974 because of the
Liberation War. Fach plant has its own sulfuric acid, phosphoric
acid, and bagging units.

The No. | TSP plant has not been operated at capacity since
its initial startup. The wrong kind of phosphate rock was used
initially which resulted in considerable corrosion of agitators
and pumps during the first few weeks of operation and necessitated
shutdown of the plant. A legal dispute with equipment suppliers
on their contractual liability tforced the plant's closure until
April 1977, and  the plant  has since been operated  only
intermittently. Intermittent 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 vyears of operation (September 1974 to
September 1977), the No. 2 TSP plant lost 657 avs of production.
Problems encountered included shortage of raw materials (sultur,
phosphate rock), electrical and mechanical equipment  breakdowns
and failures, lack of spare parts, disruption of electric power
supply, and lack of fresh water having a satisfactory quality.

The production of the No. 1 and No. 2 TSP plants for the
period September 1974 to September 1977 averaged 36,867 mt/year,
about  24% of the total designed capacitv. The current average
operating rate of these two plants is approximately 16%. The
complex will continue to face some vroblems that will affect plant
performance. The tirst of these problems is that of power supply.
From July 1974 to July 1977 there were 339 power failures, and
from July to December 1977, there were 25 power failures. These
failures were beyond the control of BCIC and TSP plant personnel.
To eliminate this problem, the Asian Development Bank is financing
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is beset by nontechnical problems also, such as too many
tinanciers 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. Based
on the most recent information, it now appears that the 1978 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, uand tobacco. Of the total fertil.zer used on
rice, Aus local takes 25%, Aus HYV 7%, Aman local 45%, Aman HYV
10%, Boro local 3%, and Boro HYV 10%.

There are three peaks for use of urea and TSP in the vear.
For ‘urea the peaks are February-March, June, and September-
October.  For TSP, the peaks are January-February, July-August,
and October-November.  There is no obvious seasonal pattern for
use of MP.

Geographically, the amount ana rate of fertilizer application
vary trom district to district. Out of 20 agricultural districts
in the country, Comilla, Dacca, and Chittagong are the threce

targest and most intensive users ol fertilizer. This regional
variation generally reflects the differences among districts in
cropping patterns, in-country delivery of fertilizer,

unwillingness of fertilizer retail dealers Lo serve remote areas,
and inadequate incentives for farmers to use fertilizer.

For 1977, the average tertil zer application was only 2i.2 1b
of nutrient per cnitivated acre.

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

l. Erratic availability of fertilizer at the right time at the
local level, becanse of the erratic and uncertain supply of
fertilizer from domestic production and import between and
within vyears; inadequate advanced transport and inventory



Figure 5. Total (Urea, TSP & MP) Fertilizer Offtake in Bangladesh, Fiscal Years, 1965-80
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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 secll 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 thana level to
advise farmers on fertilizer use, and lack of locatiou-
specific fertilizer application rescarch in the country,
although FAO/UNDP and FAO/NORAD do considerable extension
work with the small manpower resources available.

Food grain imports from the United States (under P.L. 480,
Title IiI) and other countries aud 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 ta it. For
various reasons, including the general requirement of posting land
as collateral, the low-cost institutional credit (10%-17%/year)
has gone almost cxclusively to a celatively small number of large
landowners. The  majority  of farmers (small subsistence
landholders  and  shavecroppers)  borrow money from {riends,
relatives, and private lenders at a 40%-509% rate of interest per
Crop season or an approximate effective annual interest rate of

100%.

This high credit cost, coupled with lack of storage capacity
and  cash resources to meet pressing obligations, often forces
farmers to sell produce at harvest when prices are low. Even
though farmers are required to sell certain crops (particularly
rice) to the government procurement centers al the announced
higher government price, there are not enough  government
procurement centers conventently located around the country and,
accordingly, farmers are often willing to sell produce to local
grain dealers for less. When farmers do decide to sell their
produce to a procurement center, they often have to transport the
produce over a considerable distance. Moreover, as farmers have
difficulties in drying their produce, the total weight of the
produce delivered to a1 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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Table 1. Stock Level of Urea, Triple Superphosphate, and Muriate
of Potash (Metric ton, July 1977 through January 1978)

_Urea_ ISP JMP _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 40,896 61,069 12,777 114,736
January 31, 1978 61,157 37,834 12,674 111,665

Source:  BADC and compiled by USAID/Dacca ™

Projected Supply/Demand Balance

Domestic urea production is expected to increase from
310,000 mt in 1978 to 803,000 mt in 1986. A major increase is
expected when the Ashuganj plant comes on stream, and this plant
should be the single largest domestic supplier of nitrogen
fertilizer. If the present plants at Fenchuganj and Ghorasal can
also be operated at 80%-85% of design capacity by 1982, Bangladesh
would then have capacity not only for domestic requirements but
also for export in 1982-85.

Based on possible alterations and installation of granulation
equipment under British assistance in July to December 1979, the
TSP production at the Chittagong complex is projected to nearly
double from 460,000 mt in 1978 to 85,000 mt in 1481 and to continue
at that level through 1986. In spite of this projected sharp
increase, however, domestic production of TSP will not meet the
country's total phosphate requirement.

Projected consumption and production of urea, TSP, and MP
from 1978 through 1986 arc shown in figures 6 and 7. Projected
consumption in figure 6 is based on the medium annual growth rates
(case 1) assumed by the Economic Intelligence Unit (EIU) and
projected consumption in figure 7 is based on the high growth
rates (case 2).% Production projections are made by the IFDC
team, based on the conditions stated in the Fertilizer Production
section of this report.

3. The Economic Intell igence Unit, Ltd. 1977. Bangladesh
Fertilizer Marketing and Distribution Study, Interim Report.
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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. 1In 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 after 1982 tu a 40% or even lower level of huffer
stock. A retreat to 40% buftfer stock would reduce inventory by
200,000 mt in 1986 if the expected case 2 growth is realized.
This would imply a drop of approximately $40 million in jnventory
value and a decrease of about $47 million in capital vequired for
construction ol warchouses.

The inventory policy needs to be well planned on the basis of
projections of consumption and seasonal demand and balanced
against improvements in coordination between importation, domestic
production, distribution, and warchousing.

RETATL FERTILIZER DEALERS

The retail sale of fertilizers since 1966 has been handled by
dealers appointed by BADC. Except for 1975 and 1976, th: number

of dealers has increased every year. There are 35,425 .nthorized
dealers of which 18,800 are reported to he active.

Each dealer porchases fertitizer from a local thana-level
warehouse 25 miles from his store. For hauls ne longer than
6 miles the fertilizer is moved by bullock cart or country boat,
and for longer hauls nse of Lrucks increases.

Most  fertilizer vretail dealers are  small village-level
businessmen who sell, in addition to tertilizer, a wide range of

products (such as sugar, drugs, paper, stalionery, timber, pots
and pans, and groceries).  For many dealers, fertilizer is only a

seasonal business. There  are some  dealers whose  principal
activity is ftarming, but they sell fertilizer as o secondary and
supplementary source of income. A tertilizer dealer also has the

advantage of purchasing his own fertilizer at discounted prices.

Fertilizer dealers reccive 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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10-15 mi? and there are 10-11 unions per thana. A typical dealer
serves two villages and 0.66-0.75 mi? of the cultivated land.
With so many dealers in each thana or union, sales per dealer are
quite small. [t the current ceiling or legal maximum limit of
9 authorized dealers per union were to be raised to, for cxample,
15 authorized dealers per union, the problem of an oversupply of
inefficient dealers would only be aggravated. An excessive number
of dealers makes the annual sales volume per dealer so inadequate
as to make it unlikely that the dealer will invest time and
resoirces to  handle fertilizer efficiently. Furthermore,
continuation of the requirement that all dealers operate 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 decrcases incentives for the dealers.

The criteria for becoming an authorized dealer needs to be
established and inactive dealers should be weeded out. lInactive
dealers dilute the attempts of dealer education and assistance
programs. They hurt rather than help the development of an
effective retail distribution system.

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 costs, but also
tends to favor dealers near the thana warchouses, and discourages
tertilizer sales to farmers in remote areas. With inadequate
commission and a small annual sales volume, o dealer can hardly be
expected to invest his time, energy, and money in fertilizer and

improving his operating efticiency. I'urthermore, he will bhe
tempted to resort to questionable wavs of making his return from
fertilizer sales wore reasonable.  For example, the dealer could

decide to sell tertitizer to farmers at a price higher than the
official price, on credit with a high interest rate, or in
exchange for a particular crop if that crop's price is favorable.

The third problem is that dealers do not alwavs know how much
fertilizer will be available or when it might be available to them
for cach crop season. This uncertainty arises from a number of
sources, including inadequate  coordination  between  donor
countries; inadequately integrated planning of fertilizer imperts,
domestic  production, marketing, transportation, and inventory
control and sales; delayed shipments from import sources; the
erratic performance of domestic fertilizer plants;  inadequate
control of the availability 1n time and place of the needed
transportation equipment; inadequate monitoring and dissemination
of information on the fertilizer inventory at various levels of
warchousing; lack of fertilizer transfer between thana warehouses;
and inconsistency in allocation of fertilizer to dealers in times


http:0.66-0.75
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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 to be TK 1,912/mt for urea and TK
8,500/mt for TSP. Similarly, BADC sold its procured fertilizer at
the official retail prices of TK 1,633/mt for urea, TK 1,307/mt
for TSP, and TK 1,000/mt for MP, even Lthough 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 2,700/mt, and TK 1,950/mt, respectively.
Subsidies by source and product were as follows:

February 1976

Retail Price Total Cost
per mt in Bags per mt Subsidy
Fertilizer TR s, I S I
Domestic
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 2,562 170.80 135

Note: See detailed worksheet in appondix B

On the basis of information from a number of papers and
reports, the [FDC team developed an estimate of the total direct
subsidies to BADC/BCIC for [976. Based on product availabilities
and other figures shown in appendix B, the weighted average direct
subsidy was:

Weighted Weighted Weighted
Average Average Average
Product Cost Selling Price Direct Subsidy
TK/mt 3,483 1,469 2,014
§ US/mt 232.2 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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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 nor the timing of its arrival. This situation
has contributed to difficulties in planning and implementing
reginlarly scheduled  shipaents  and  in maintaining inventory
control.

Railcars, barges, and coasters are currentlv allocated to
BADC on a weekly basis by the Transport Coordination Committee.
From 21 to 50 days mav elapse between the date tertilizer is
requested by a dealer and the date the shipment is received.
Because ot the difficulties BADC faces in attempting to control
the availability and timing of transport equipment, there is a
general feeling within BADC that increase of buffer stock and
total warchousing capabilities would alleviate these difficulties.

To increase BADC's ability to plan, schedule, and implement
fertilizer shipments on a regular basis, consideration should be
given to the development of a4 new  movement organizational
structure within BADC. The current and suggested organizational
structures arve shown in figures 8 and 9.

The current organizational structure allows the fertilizer
movement officers at the Port of Chittagong and the Port of Chalna
to report through two separate lines of authority. The Deputy
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 Supply. This complicates
the coordination of fertilizer imports, ship scheduling, and

transport equipment movements to and 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 Lhe effective coordination of all functions by the Manager
ot Movement more difficult, time-consuming, and virtually
impossible,
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The new orgonizational structure suggested by the 1FDC team
calls for only three movement offices, cach to be headed by a
Deputy  Manager of  Movement reporting too the  Manaper  of
Movement--one for movements tvom all produoction plants, one tor
movements to o and gt ports, and one tor o movements gnodrstricts.
This srmplities the sroanications ] “trm ture and makes the cverall

coordinats o casrer, Foettectivedy pran and coordinate the

!
varitons  Uranspertatien cquatpment necods tor abD o the movement

offrves aned e cnsnre the avoertabarity ot the cqurpment,  the

structure  also  catls tor the establichment  of  three lTraison

oftices under the Manager ot Movement,  These Traison otfices will

work  with  BEADC wevement  cttrcers and o gevernment  transport
\ A

authorities such as BIWTA, BRA, el BRIAL

Port Logistics

Approximately  3s.8%  of  the  total  fertilizer used  in
Bangladesh s imported threugh the Port ot Chittagene and 2097
through  the  Port ot Chalna.® Chittagoug  supplies 102700 of

bangladesh s tervilizer te the northwestern region and 2o, to the
sonthwestern regien of the countrve More than 500 ot Cliittagong
imports and PSP production stov o within the sontheaslern regron.,
The bort of Chalns, through its prescent cn=shore drecharpe pont
(Khuloai,  supplies 1090 of Lthe  total tertrbirer te the
porthwestern oeeton amd 16.6% Uo the sonthwestern ropien. Thio,
approximetely D00 ot the tertilizer pmported theengh the Port of
Chalng remains in the southwestern region.  lo o supply tertiliaer
te the northwestern and southwestsrn regrons trom the Port ot
Chittugong, transshipment by ocean coaster  aoross the Bay o ol
Bengal {5 regquired.

he northwestern region  receives  the  least amount  of
fertilizer in the country, but  this ares  has  Uhe  preatest
pot ntial for expansion of arable land and increased fertilizer

e, especially an the districts of Ranppur and bogla,

Since 1472 fertilizer dmports through Chittageng have grown
more showly than Lhese through Chaloe Anchorage, partly because
Chalnis is becoming o more attractive port thaon Chittagong and

partly  hecaguse o its  prodimity o toe o growing  ouarkelt for
fertilizer, Chelna Anchorage  has better protection from high

winds aned Ciden, and ooean wensets do ot vequire ccean coasters
for btightering as does the Chittagony Unter Anchorage.

4. Frederick K. Harrcis, Inc. 176, Fertilizer Transport in
Bangladesh, New York,
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Based on the EIU fertilizer projections and the team's
estimated import requirements through 1982, it appears that an
annual fertilizer tonnage as large as 270,000 mt will have to move
through the Port of Chalna, and as much as 225,000 mt through the
Port of Chittagong. From 1971 to 1977 the average annual
fertilizer throughputs were 165,205 mt at Chittagong and 52,471 mt
at Chalna. The  present  average daily discharge rate from
Chittagong is 81! mt and that from Chalna Anchorage is 479 mt.

The Port of Chalna includes Chalna Anchorage (the anchorage
in the Pussur River), the new Jetties currently under construction
at Mongla, and the Khulna Roosevell Jetty. Chalua Anchorage is
about 60 miles inland from the Bay of Bengal and provides a
year-round sheltered anchorage. A draft of 31 feet will be
available when dredging is complete at the entrance to the river
and alongside the new Jetties at Mongla which are on the east bank
of the river. These Jetties have no rail or road access,  and
utilization of their potentiul will probably require construction
of three bridges (one large spanand two smaller spans)  in
addition to rail and read (onnections Lo Khuina on the west bank.

Until there is rail or road access, g barge-bagging svstem at
midstream in  Chalna Anchorage  could be utilized to receive
imported bulk fertilizer. Such 4 svstem wounld require:

1. Entry of bulk fertilizers in 15,000-mt vessels, with empty
bags on board, into Chalna Anchorage.  These ships should be
equipped  with working gear and  grabs  and  be capable of
discharging 60 mt/hour with . 2=-dav turnaround  at  the
Anchorage,

2. Two 500-mt sclf-propelled barges with a tully Joaded dratt ot
8 feet. These  barges  should  be equipped  with  three
mechanical welgh=hopper baggers, with sewing machines and
spares, three 15-mt steel elevated charge hoppers, three
electrical generators, and  galvanized metal sheds to cover
the bageing nnits.

3. Leasing or purchasing tive additional selt=propelled barges
for transporting bagged fertilizers to the Roosevelt Jetty.
These  barges should have speed of 9 knots and a4 fully
Loaded dratt ot no more than 8 teet.

4. Priority allocation of berthing space to discharge fertilizer
at  the Roosevelt Jetty for comnection with road and rail
systems.
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Use of the midstream discharge and bagging operation will
allow the svstem to handle the requived tonnage of fertilizer
imports and also decrease the need for ocean coasters belween
Chittageng and Chalwa.  When adequate transportation facilities
are ovatiable ot Monals petties, tertilizer can be bagged in the
shoreside warchoiies and the barges may then be used for internal
distribetion o tertetooer on indamd walerwavs.,  Rased on the ETU
reportcoaapertatien ot buli fertibizer and bagging in Bangladesh

I

probabivowen i d s

ship Scheduling

Arrival of ships at the ports tends to be bunched during the
three periods, March=aApril, August-September, and  November-
December. These arrivals  should  be  spaced more  evenly  for
improved  port discharge, better scheduling of rail, rosd, and
iniand wiater servives Lo the port, and better ulilization of

warehouse space.

Under present conditions, BADU headigiarters (hacoa) notifics
the ports of fertilizer ship Larlings within ju davs after the
date  of sailing. The vessel  then notifics the port of  its
estimated arrvival time about 72 hours prior to avrival and calls
for piloet ussistance after reaching the entrance Lo Uhe Pussiir
River st Chaina or at the Uinter Anchorape ot Chittugong,

Road Transp ort

Road transport of fertilizer is used primarily for hauling
fertilizer from Jdistrict warchouses Lo Lhana warehouses and from
thana warehouses to retail dealers.

Freeight rates for road Lransport are anregulated.  According
to 977 BALC  tiguresn, truck  rates ranes  trom TR 25 to

TR 31/ ton=-miite, 25% above varl rates  and 32% above waler rates.

Normally, truck replacement couts are not inctouded in these rates.

Aain roads conuist i some 2,000 miles of hard surfaced
roads, approximately 279 of which are concrete and 73% bituminous.
Concrete  roads are almost il single-lane, and most bituminous
roads are 12 teet wide or less.  The average speed on main roads
is about 20 mph.  There are nearly 10,000 miles of district 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 1,150 miles of meter gauge.  Most
meter-gauge railroads are in the eastern half of the countryv, and
most broad-gauge railroads are in the western half.

Ratl equipment, of course, 1s not interchangeable between
broad-gauge and meter-gauge railroads. Interconneciions bhetween
these two types of railroads will continue to increase the cost of
transport through lost time and additional handling of material
until rail gauges are uniform throughout the country. Such a
conversion, however, is not to be expected in the foresecable
future because ot the large capital expenditure that would be
required.

About 387,900 mt of fertilizer is expected to be moved by
rail in 1978.%  The Bangladesh  Railway Intormation Book 1976
states that the average annual total f x'nj},:ht for all CATPOsS was
4,637,000 mt, omitting 1971, 1f the same freipght tonnage is moved
in the country in 1978, BADC's projected rail fertilizer movement

for the year would be 8.3% of the total tonnage .  Thus, tertilizer
would rank equally with such major freight items as fresh fruit
and vegetables, s Jute, rice, and wheat. his 8.3%, however,

appears to be an ambitious expectation unless the government is
willing to give fertilizor priority over other commodities in the
allocation of railcars.

For 1976 and 1977, availabiltity of railcars tor BADC and BCILC
ranged from a low of 4% to g high ot 60% of requests made (table
2).  The problem of unsatisficd requests results lavgely from the
lack of adequate timely planning of railcar requests and of
allocation to the competitive users. Car capacities are 18.5 mt
for meter gauge and 22.0 mt for broad gauge.

5. Frederick R. Harris, Inc. 1977. Bangladesh Bulk Fertilizer

Handling and Bagging Site Selection Report, New York.
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Table 2. Number of Railcars Requested Versus Received by Various
Fertilizer Distribution Points, Fiscal Years 1976 and

1977

_Distribution Pornt — Req. — Rec. %  Req. ~ Rec. %
Chittagong port 1,782 1,066 60 2,409 1,136 47
Chittagong TSP plants 3,600 829 2.3 3,900 971 25
Chalna port 7,200 2,908 40 7,200 1,475 20
Ghorasal urea plants 7,320 1,013 14 7.320 267
Fenchugan: ureca plant NoAL 7,025 3,634 52
Naravanginj transit

wareliotuse 7,300 2,955 40 7,300 2,807 38
Total 27,202 8,769 32 35,154 10,288 29

N.A.--Not available. S
Source: Fertilizer Transport in Bangladesh, Frederick R. Harris,
Inc., 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 operates the first three levels and most
of the fourth. TCCAs manage some of the thana warehouses.

The bag warehouse at the Port of Chittagong is owned by BADC.
There is ne port warchcusing at Chalna Anchorage where ships'
cargos are lightered and transported to Khulna for discharge.

Transit warehouses are used as transshipment points to
district warehonses.  They are currently located in Chittagong
District, Khulna, and Narayanganj. Each of the 20 districts has
at least one major district warchouse with a storage capacity of
500-2,000 mt that supplies the thana warehouses. BADC plans to
turn the thana warehousing 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.

0f BADC-owned warehouses, 22% are at the port level, 5% at
the transit fevel, 31% at the district level, and 429 at the thana
level.

Additional storage capacity requirements have been projected

to 1982 by BADC, ETU, and the IFDC team. These projections are:

Banglalesh Agricultural Dev elopment Corporation

Capacity Total
Type o me) Number Capacity (mt)
Bagged 508 182 92,456
Bagged 1,016 93 94,488
Bagged 2,032 9 18,288
Bagged 3,048 6 18,288
Bagged 5,080 2 10,160
Bagged 10,160 1 10,160
Bulk 101,600 1 101,600
345,440

Total

Economic Intelligence Unit

Capacity Total
Type_ _mt) Number Capacity (mt)
Bagged 203 34 6,902
Dagged 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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International Fertilizer Development Center

Ports 78.798 mt (Bagged/Bulk)

Transit 6,586 mt (Bagged)

District 129,720 mt (Bagged)

Thana L%g)pSé‘ml {Bagged)
Total . 347,788 mt

On the basis of the IFDC projection, additional new warchouse
capacities would result in the following distribution of the total
capacity.

Ports 22.5% 110,798 mt (Bageped/Bulk)

Transit 2.9% 14,566 mt (Bageed)

District 35. 3% 173,720 mt (Ragped)

Thana 39.3% 182,985 mt (Bagged)
Toatal 100.0% 492 089 mt

The I1FDC team has not attempted o suggest the location,
physical size, or ownership of individual warehouses, but the
escimated total warehense requirements at each level may serve as
a puide in determining Iocations and sizes ol new warehouses.

FERTILIZER BAGS AND BAGGING

Bag Materials, Sizes, and Costs

Bangladesh, being one of the world's largest producers of
jute, wuses this material for fertilizer bags in an attempt to
reduce foreign cxchange costs.

BCIC uses 25-kg bags consisting of 10-ounce jute outerbagging
and  2.7-wil polvethvlene  free  liners at  the  Ghorasal and
Fenchuganj urea plants. It also uses 50-kg bags consisting of
10-ounce jute outerbagging and 4-mil polyethylene free liners for
bagging TSP at the Chittagong plants.
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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 10-ounce woven jute outerbagging. The polyeth-
ylene liners range from 2.7 mils to approximately 4.0 mils thick.
Bag and liner closures include hand-tied jute string ties, twisted
wire ties, machine-sewn closures, and jute twine hand-sewn
closures.

As of March 1977, bags similar to those used at the
Fenchuganj and Ghorasal urea plants cost TK 4.35 (US 29¢) for a
25-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 Bag Losses

Hooks are used in Bangladesh in the discharge of fertilizer
cargos, a practice that results in destruction of about 2% of
outer bags and liners. As reported by BADC, the averzge phyiical
product losses at ports, in transit, and at warchouses by type of

fertilizer are as follows:

BEQQEEE Port Loss Transit Loss Warehouse Loss Total Loss
______________ Y - - - o L. T
Urea 0.50 0.50 0.30 1.30
TSP 0.50 0.33 0.43 1.26
MP 0.50 0.25 0.47 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 FEconomic Intelligence Unit, Ltd. 1977. Bangladesh
Fertilizer Marketing and Distribution Study, Interim Report.
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The present materials handling system is not designed to
permit receiving and bagging of imported bulk finished
fertilizers.

FERTILIZER PHYSICAL PROPERTIES

Domestically produced TSP is buagged 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 [inished TSP are monitored
by the plants as to product size, caking, and hardness.

The  physical  properties of  alt  finished TSP should be
identified to assist improvements in such areas as in-plant
material handling, possible granulation of domestic TSP, bagged
finished product movement and storage, and field application.

Domestically produced urea and imported urea from Saudi

Arabia and Kuwait contain noticeable amounts of fines. The Kuwait
and Saudi Arabian urea stored in the Chittagong transit warchouse
had caked. High-quality Dutch prilled urea stored at  the

Gumal-Bai thana warchouse 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 analvzed and complied 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.

AGRTCULTURAL 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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Research in agriculture in Bangladesh is fragmented among
cight separate ministries of Lhe government.  As coordination ig
poor, this results in overlapping and competition for qualified
staff and the limited resonrces.,

The  Bangladegh Agricultural  Research conncil  (BARC)  wasg
established in 1973 and hag substantial statutory powers Lo plan
and  coordinate  the country's agricultural  research daclivities,
The council's mandate docs not cover the important crops such as
Jute, sugarcane, and tea, but the council contains representatives
from the rescarch institutions that deal with these crops.,

To enable the BARC to fulfill its vole, it js receiving
assistance  from Lechnical advisors (USAID, the Ford Foundat ion,
and the Internationgl Agricultural Development Service=-1ADS) that
Is meant to strengthen s research programming and coardinating
capabilities.

BRRI  was  established as  an autonomous  body  within  the
Ministry of Apriculture in June 19773, It is charged with the
improvement  of  the varietics of rice and their prodoction, the
establishment ot regional conters and demonstration projects, and
the training of extension otficers and ftarmers.,

BART, another  sutonomous body  within the Ministry  of
Agriculture, was established in 1976 on an equal status with BRRIL.
Through its  four regional  stations  and 15 substations, the
Institute has Jdone commendable work on wheat | oilseeds, sovheans,
and  cotton. The  BARDL consists of 14 separate divisions, and
rearganization has been proposed as part ot a major program of
improvement of BARI that tncludes relocation of the headquarters
to a site adjoining BRRI at Joydevpur, about 20 miles from Dacca.

The Soil Fertility Institute (SF1) was established in 1903 as
the Soil Fertility and Soil Testing Institute. SFI is now a
division ot BAR] and s responsible for most of the tertilizer
research work in Bangladesh. Although many thounsands of tests
have  been made, many  of these tests could not he  supervised
properly because of  lack of transportation and other problems,
making many of the test results doubtful.  Since 1974, several
hmdred studies have been made on transplanted Aman rice and on
wheat.  This program is now receiving support tor the period, 1975
to 1980, from an FAO/NORAD project and from the agronomist in the
UNDP/FAO Interpretation of Soil Survey Project,
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Average Farm Size: 3.5 acres (one-third of farms having 10 plots

or more)

Land Tenure: 50%-55% of farms cultivated by owners

50%-45% of farms cultivated by tenant farmers or
hired farm labor--most of the owner-cultivators and
tenant  farmers  are  small  subsistence farmers.
Tenant farmers are 50-50 or 60-40 sharecroppers or

pay a fixed rent at the beginning
SeA501.

Crop Production (1977):
Rice-=11,567,140 mt
Aus-=3,011,435 mt
Aman-=6.,905,580 mt
Boro--1,650,125 ,
Wheat=-255,000 mt
Cottoun-=4,000 bales
Sugarcane--6,401,000 mt
Jute--4 806,000 bales
Tea=-74,000 million 1b
High-Yietding Varieties (Rice)
Aus-rainted--1R8, BRI, BR2, BR3
Aus-irrigated--1R8, BR1, BR2, RR3
Transplanted Aman--1R5, 1R20, BR4
Transplanted Boro--1RS, purbachi, BRI, BR2, BR3

Rice Seasons (approximately)
Aus scason (about one-third of the total rice

of each crop

acreage)--Aus

seeding is done between mid-March and beginning May; the crop
is harvested between beginning Julv and mid-August .
Aman scason  (nearly  60%  of  the total rice acreage)--

Seedlings  are raised in June-July; the crop
between mid=November and end-December.
Boro Season (winter) crop=-Seeds are planted

is harvested

from November

ony the crop is harvested between the end of April and May.

Fertilizers
Ammonium sultate (ASY--21% N
Triple superphosphate (TSP)--460% Po0y
Muriate of potash (MP)--00Y Ko0

Complex fertilrzers (NPK)--containing, in any

nitrogen, phosphorus and potassium

combination,

Rock phosphate--phosphate ore from which soluble fertilizers

are made
Urca--469 N
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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 varn, frog legs, chillies, safety
matches, etc,

Imports: Food grains, cotton, fertilizers, machineries,

pharmaceuticals, agricultural and other chemicals,
coal, etc.



APPENDIX B

Rough Estimates for FY 76
Costs and Direct Subsidies to BCIC and BADC as Related to Individual Product Retail Prices

BCIC Domestie Production Unly

1) (2) (3) %) (5) (6) N (8) 9 (10) (11) (12) (13)
(3+6+7) (8-9) (10x1) (5+11)
BCIC and
BADC %
Total Retailb
Total a Subsidized Price
BC1C Sales BCIC BCIC BADC Total Retail BADC Lnsses on Increase
FY 76 Production Price Subsidized Subsidized Distribution Dealer BADC Selling Subsidized BADC Domestic to
Production Cost te BADC Loss Loss Lost Commission Cost Price Losses Losses Production Cover
Product mt TK/mt TK/mt TK/mt  TK ('000) TR/mt__ _ TK/met  TE/mt TE/mt__ TE/me__ TK_('00C)_ _TF ('000) TK/mt Costs
Urea 277,000 1,912 1,716 196 54,492 451 161 2,328 1,633 695 192,515 246,807 891 55%
TSP (powder) 48,000 8,500 4,420 4,080 195,840 451 161 5,032 1,307 3,725 178,800 374,640 7,805 597%
Total 325,000 250,132 371,315 621,447
or or or
TK 770/mt TK 1,092/nt  TK 1,862/mt
BADC Imports Only
) ) (€)) ) 5) (6) (7) (8) (9
(2+3+4) (5-6) (7x11) 4
) Retafl BADC BADC Total % Retail
FY 76" lmport Banc? Dealer Total BADC Selling Subaidized Anticipated Losses Price Increase
Imports Cost CS&F Distribution Commisgion 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
(veighted or
average) TK 2,115/mt

3. Average cost for d:siribuilon and overhead (TK 200 wlilicn) divided by mt sales. this cost does not distinguish between domestic or import
products.

b. (BCIC produccisnn cost + 2aDC distribution cost + dea’er commission) + retail selling price - 1.00 = % retail price must be raised to cover all
costs or (TK/mt loss by BCIC and BADC)+ TK/mt retail price = % retail price must be raised to cover costs.

c. Ne breakdown as te 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 resulr in the year of sale. lmports + domestic production were greater than sales in FY 76.
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