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EXECUTIVE SUMMARY 

Study Background
 

The Government of the People's Republic of anglidesh recownized 
the need to study the tVr sipo t sector a5 a whoe he I ore the 
f. Cerulation of the 'hTIId I i ve Year Plan (TFYPt to I aci Ii tate 
approp! i et, resource " II ,ct ion to OrItransport soc cI . Techni caIl 

assistnhet for the tLik of cerryi rig out a preiratnoiy study for the 
Tr-nsprt Fctor "t the Thtid i .ve Hin was pro by theYor 1vided 

I!n i td Net i eofl IP;vcIpriert Proul-am with Ilhe Asin Dev(' rpmenit Hank 
ac t( i f i ; t le *'XI-CUt Iiq herL]r!I[,'. 

Study Ob(c tLwiv. 

The inin obect ve. -t th, In!trImodal Trnrsprt .tudy is to asnist 

in the d.termi nit i (1 r vestmrent ri iiireli-ente fo- the, Th ird Fivein 

Year Plarn ( IOWl ")-)l throuch the provision of k list of 

prior - t izo' e -, , t a in lmni m e rwinoI Ic priori I i es. 

'The Stiudv 1!; 1so t -oo r<e;l policv changes for the desirable 

deve oprilernt in I . ae soni t :(c tol. 

Generti Apu-, c 1 arl >,thi, olno 

Two in el'r .itod d1i tincr aspects of transport sector planning as 

specllu.ud in th, stl\y of ectrve s were differentiated and dealt with 
as such. 

tijor study items were; analyss of past trends in the transport 
sector, assessment of existing situation including field surveys, 
modai split (distribution of traffic among different mndes) analysis, 
transport deimend projections based an macro-economic anelysis, 
assenbly !nd ident ification of investment project proposals, 
evaluaition ol prolects and formulation of investment program, and 
analysis and formulation of recommendations for policy and 
institution.I ssues. 

Intermodale Analysis
 

An exhiaustive analysis of factors affecting modal choice was 
made.
 

The Consultants' user surveys revealed that factors other than 
the out-of-pocket cost such as travel or trcnsit tine is more 
important to users, particularly those using the road mode, which has 
been growing the fastest. 

Optimum modal split was investigated in terms of the total cost 
to the naitonal economy including transport operating costs and 
infrastructure costs of rehabilitation of existing facilities and 
provision of new facilities.
 



The inland waterway transport ( I'TI)mode was found to be theleast cost mode for freight and for paesengers except in the case ofshort freight transport. Limiting the share of' the IWT mode, optimum
combination of the rail mode and the road mode can exist. Generally,
however, a higher rail share is less costly to the economy.
 

Past Trends and Future, Projections of Traffic
 

Past performance and 
future projection of traffic by each mode 
are shown below: 

Preignt
 

Year Rail 
 Road iwT 
 Total
 

1977 712(23) 1370(44) 1026(33) 3108
 
1985 748(16) 2460(54) 1381(30) 4589
 
1990 1087(17) 3111(50) 
 2097(33) 6295
 
2000 2465(19) 5270(41) 5230(40) 12965
 

(in milion ton-km, modal shares in paronthesL s)
 

Passengers
 

Year Rail Road I.r To tal 

1977 4B74(30) 8380(50) 3412(20) 
 16666
 
1985 8428(28) 15460(51) 6203(21) 
 30091
 
1990 10055(24) 22905(54) 
 9328(22) 42288
 
2000 14812(17) 49959(57) 
 22489(26) 87260
 

(in million passenger-kn, modal 
shares in parenthesis)
 

Mlajor movements in the future will 
 be concentrated 
 in the
southern corridors of Chittagong-Dhaka-Khulna. 
At present unknown but

potentially important 
factor is the industrial and mining development
 
in the north-west.
 

It 
 needs mentioniig that the stagnation of railway transport and
the 
 fast growth of road transport in particular in freight transport
in 
 the past has been costly to the country in terms of the resource
 
cost. Accelerated 
growth of railway transport and IWT should be and
 can be achieved 
 through better management for both and some
accompanying investments 
 for IWT. This would result in a slower
 
growth of road transport.
 

Sector Strategies and Recommended Actions for TFYF
 

Based on the assessment of 
existing conditions and desirable
future, strategies for 
transport sector development and recommended
 
actions for each mode have been determined as follows.
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Strategies of Transport Sector 

101. 	 Rehabilitation and maintenance nf exwstinq assets rather than 
construction or aquisition rd new an'e t s to correct existing 
situation af low Ut i1izat ion t- is; ('ts. 

102. 	 Managerial arnd ,ponit nal Impnmi-vm\et oft transport operators to 
achieve hi her Ann: t ut I I .',at wn ind btttar service quality. 

103. 	 Gradual pha.t nq u l i ,'lhI Ic .t'n'ttol" o ( ri'.it t! n!; providing 
transport s . tli -;rtvatorv iawc-k I r which i't, -toi -ll oplrate with 
r-easanail 1(, n.Irt till't 


104. 	 Rat tonal liatl1,1 ( I . le.tiv jllcro'i n and sitp]l iticat irn) of 
fare, rato a n f l rii( t,An t i t ltiroen tot le -t re.l cantn of 
a'v)k'Ili 1 rana)l pc t !' c-nI . cC-11eve (q't 11t1;111tn ec tr-a1 itor I as 

We l I As llt t till'., ltl It ,] I a ,ii 


105. 	 Est a I I;htT t t -- t , llIt)ln s y : allntl o It, :-:1 in'- ontem for 
mailo n atI in t ,Ith eve ht ti,- V- lit lhei- managerial 

tffic encvt In o , ,tiit ,lal/tltn i. 

106. mpllltt ion Of tA at iotn Adi c-t t pi Icies which encourA ge 
t he het tI- In.e ) I ."'le examttpl e duties-N 'l t InIA I' ; 1i\' t- reduced 
on sp,ii- part A'ind Iti l-owth of tet pivate sector operators by 
easltar cri it . 

Actions far wi,' :a2ti-Sectr 

201 .	 Improvemetnt in rt llng stock utilization by means of better
 
opira 	ton and Peter Isaltnten,-ance. 

202. 	 Rehabi I itat ion tf existing infrastructure to restore the 
capac it y. 

203. 	 Restructuring of management and operational practices toward
 
market-orelnted and market-responsie ones so that potentials of
 
the ratlway sub-nector can be realized vis-a-vis other competing 
modes. 'Phis wau ld roquire orqani;-ational restructuring at all 
levels of manaqement with re-deft ned responsibi li ties and 
overhauling of types and levels of services. 

204. 	 implementat ion ot a fI rm pt-ogt-am to a-radicatea fraud such as 
ticket-los. travel, waste and ahtitse nf rat 	Iw,ay property. 

205. 	 Upwardi rev is ion of passenger fares and freight rate:; to reduce 
government subsidV and sub:itlten t distartion in tranport demand 
market. Passenger fare:s have la ie ncreased by 1007-200% and 
freight rates b,' 20%, to become 
financially self-sufficient under 
the current conditions. Actual incrrase should be tone in 
steps while cans i derinq the tmprovement In pirformance. 

206. 	 Improvement in railway operation funct ions which have direct 
effects on productivity, such -i sagnatilling, communication, and 
track 	safety.
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207. Involvement of pr \'ate sector in selected railway manuf,,:.turing 
operations.
 

208. Upyradinq of manaqement information syste-.
 

Actions for Ro,-d sndR,o Id 
 Transpor t Sub-Sector 

301 . Rehab l tation in(] nIrt-al nit of arteril nat ioalsl hilhways which 
carry substatt Ial lonq-dl is tnc, 1tl uqlh-t ?-,l Is-. 'his indicatesthat hlqhw V soct I uns InqI -ortl 
 a p-a t of the nht einsl"I haped
trunk -oad notts osk sl d isoii 1e pii I t v. 

302. Reconst-tuct ion of m u .- "ipth I iPsfn5:; andi narrow W I tAi, Iontted
,I th1In the abiovt I tink IOd net w(uirk illou Id be qlVolis ir or I ty. 

303. GraduaI and s.,I -t I\O 01ti or- pri vat I'a 1t in of thenq tflii 

operat ions of 
 t he Bin;I lh -h oat '-inspoil t"orpsl iat I on. 

304. ilmprovemrtent or majo1- tor- SOSY o/-OS patt itIl it- I v tlose formi ng
parts of the t unk Io,, -t i>,1w-Ik. 

305. 1ncreaso ( :,0-,,-.11), n I IIs far , t n;'. I:Ir,, I hat ope- i or-s 
revenue is suflici ent tor imp (i 't, I oadxa,(,i-t lose aniiasalhl s ty ofthe bus flet. tot-Mair ncsas,, -. I-',-. I n fre 1 ,ht rates
through adlmi i stI rat ix 5 vl],danc-,-- alit I m-is -an a void 
oconoini calI Iv dlllah nu r -II .fa I ni. 

306. Establ islhment of syst omit ,tata, col Fort I ,n andi evaltation 
systems for infirastricture, vohi-le' I let , ins traffic. 

307. Allocation of develop ntet fund ton a fovtq- nlnmhet- of pr)Ilects to 
itpiove the ( fi c'incv of linpls-t is-ti l i on. 

Actions for Pot" s l Tatorwav Tltani:i;oi-t StIh-eo" 

401 . IncreasedI h,Ia:-o of the I'T sub-nectot- in the total budge:
allocat tnn to the transport rector no thAt the r-ottin on the
total investmoot in tie tra'ispor ti-toctr can hev increased. 

402. Imp-ovemen t in car-io handlingl and in vessel repair facilities to
 
inc-ease vesse-I prodluctivity. 

403. Impleimentati-n of systematic dred. Inq and r1vet- traininq 
prcgrams to 
secut1ro economicall y viable waterways. 

404. Pirovini-n of nivicat-ional aids and h ttor training of pi lots to 
ensuri'e sat t nt sho,-f(r vessl t urn t-ound. 

405. Provision of berthinq azid land ni farC I1 t.13 at selected
 
loatoins 
 to ensurte Ottor servtic, nhortlit vessel turn round,and higher productivity. Planninil and 
tmplementat ion of 
 items

4041, 405, 
 and 406 should take into account the chanqting demand 
pattern and the exp-anded i-ole of thin stub-sector. 
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406. Periodic review of fares and fre 
growth of the watt!rwav transport 

qh t rates 
indutVry. 

to ensure the healthy 

407. Gradual phas inq out of RI WT( opc rat ions except for the 
maintenance o" a minimum flout omnd sereted unpi'ofitable routes 
which are considerr1 of naitional interest. 

408. Provision of incent ves 

raise the effiirncmy of 

to pri vao qwrator ; 

theiro qrat-ti . 

to modernize and to 

409. Thorough tovi 
do term i ne t 
from Chit ta(l nt. 

w of 
fo tuee 

t hr 
cons 

functions 
tier inq the 

if the Cha 
possible shift 

na Port to 
of cargo 

410. Est ahl ishment of 

proper planning. 

rel table data collection system to ensure 



TRANSPORIT SEC FOR I NVES'TMENT PLAN 1986- 190 

Subsector 
 Agency 	 Subject lMan Al location 

lillion Tk.
 
iai I 1R .	 SV'em i iproverIIt inld Total 6,000

rehIb i IitII i on 
* 	Met cI I ,i I t 1) t i 

30% 
tt ' 	 iliti tioi 13% 

* 	 Workshop f ci die(l I Uo ot Live 21% 
* LocO. 	 (lriW IMI (.h '-;it 23 

Road RHD 
 ot aLt 8,550 
o 	Upgi iir td itnoitil highl'ays 69%* 	 1.,i r ije!+t~ id!q a (ld I I ilt tilr r'ow 

b'id,, M']jut lidi, 	 14% 
* 	 Other t'ts 13%
 

BRTC 
 Total 250 
* 	 l'ar tiii Il'()litt('ll1tL-l o ' ileet 

IT BIrWTA Total 3,448
" Dcedtitg 37% 
* 	In f rast Ic'L.Ure 12% 
* 	 Workshop, na i I ioni)I i ls 

river uuWrl. , v1s..s 22% 

BIWTC Tota.4 482
* lerry 	 ftteet e.\l)iiis ion antI 

vessel rtplacement 

Port PCA 
 Total 1,075
(Chalna) e Permanent port (partial) 68%
 

a Cargo 	 hanlling equipmen t 13%
 
* 	Other 19%
 

CPA 	 TotlI (excluding multi-purpose berths) 3,827(1,265)

* Two muIt i-purpose berths 67% 
a Procurement of dredger 13%
 
* 	 Procurement- of vessels 6/ 

Total (excluding mIIil ti-purpose berths) 21,070 
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CHAPTER I 

INTRODUCTION
 

1.1 Backqr-ound and ObjecLives 

1.1.1 Study BI' kil fund 

[he G-ove lltn "( , Haof o to(,f the l Ubl C (-I Iliny[adeti h -i( I i ze 
t !-u(v tI - h.-Iitih need i, t fe I i;i:;Fol- e cs who 1,t 'r t he 

f-o'l-Illulat lon ,nf th, 'I'hM d F.iv-! Y.+iI P Ilan tol 1,w<: llla~t , '1111i ()P -i,11(! 

r7,o nciU c¢ a1[rI Ior, It t i ,n t t li- t rl-alI iri) il ;ec t r. '. T: 111t : I I a!le; : ;t nl (, fci

t ttq, ik , f ,i.1I t Fti ' l l it-c:1'1-,v t hI, v I I t lit 'T I-,III; i t See I or 
,S1' t t, 'Illit III Yt.il Ilan war pi-vt idceild t lh lI'm it I it IN, Iit i s 

l ,"l11t , a It As 1ial, ;Do vo I o 'Pi i with 1lit, lh1VOI011mntn 11 i,iJ< - l , a! l hI11 

( N( it l i i,lC' I PI 
", 

c,,'u IU I a tils 11 ( lii? i i i ,tii u Ilii ]It7 inl ,Lq 
ais ,;oc l,!t iqi +, ! I , ;'A ' !l 1 1" . , [, t ( . eo t ,J lpa~ll aildt h)o v' 'h )[m w it'll 1h, ;;1 lln 

elIl ih iilI t l i h le of c tohot , I)fill. [)I-i t F I 

ol-! l\-Ui , I . 'tt i n tit, I tl i nninq of ,llt v 1915. lhi:; roportl
pt!)l ontll .I III/t] I n ji ,Inld *1'Collillwi~ldaII orlhs 01, tt io , I udy l-Iopla -, d by I ho 

Cninsi I I lilt Inn t I rt~covimiin t s made fiy th Chovortr-iint andI othewr

r'(licr--inh ,i itl io . 

t "kne~w I ft t(,i nl 

I titif'i ( l:t lIi t htiis l tiiy Lhe ('Oil I at s ratitC-i ,d O Ix lert 
i tlIni t:;lf; lta c -l Viia o lUS ijov+tliliin l ofi ciiI . Ill 

jipitl it:lat I,. 71.-!ti l t ; -e i'ra t u| to) Mt. Ahmod lI,rid, S(oc'rl-v , 
1 ,i , , Hill-ill Ch~:; ol MiIDi-. A .11. 1i I'~lil I -lh Molh t: er r Ml-. ll{ l 'h 

M. ..t h , 1wtl1i v , lit ('hlel , r. A 'Iinan 'i',] Ikd_ l, , Jh)llt Ittil MlP.AF -hl I I i il,h ,h lit C'il f, , i' . M'd . A I t, lil l~ .;l, [i, -c!;F-ill\t'hli-o t 

'['~ll i i;f-.h i', .'' ,'11,1 ir . :. Abd ui l[ '-Il e, A!;: : ;ll~ ti ht :,-1 , ''~ lt, i 

' 1 . . i I i lll u s 0 1 1 1- 11. 1 ild 
,]flf~l.%l~l~l',t IhItll :: t~Ih,lldv . Nan%,ll (ilt l )l I '~I a l0 lI~' rlllont 

,in ) 1 t d l lle:%tt t o, fnl I Itit I c', fo (")I 1ll - lirr , i )l 'll ,
(])i-l ltant i ,ti I:;,) acknc, w lodi,jl t hat! thlo ii" maih l')-tf ctin(,m wl< ,ilIn,;ll 

I ll\ 1r, . y n o !) +d t'u 
. 

st ud Ie s fI-nI TF Y I ) 
fh mii I v-n n Iermoda i ITr IIC)Inso-TI t IIdy luIII Isita ! 

I ItlFsd <l 11 . w 11t,iI l I t ho); i-'(, p t- II ',l i nt I , ,+ i i-r-ol I 

I IlIi - VI .tI II 

I .1.2 .'t tdy O) 1-ll('t I vt,. 

The fllaln oh, l ect 1%,, )1 the. IntornFiodatl Tr-a'nsp)oi-t St~lldy is ht) a''s lsi t 

In 1thn Inn of l/lvei;lme I1 t iL -eti r-em'enl~it s lot, the 'r'll i td F i votdot ('"Illina ]o 

Year Plin (1 Oj'tth- 1hromi t rituih t;ho proVI-sion of a I isl of 
pr loriti '.ed pro Itt b aset ott e riin llttI C ,r .wi- 1 ,. SI i i rI Spe( 
ob ecLies ire to: 
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(1) assist the cvo'rnmhnt I n the fwI Kln],It11 of a coorcI notedtr-anport-;octo- pI in Ior the 'Ph ird Five ,ar- 1l'.an (1985/861989/90) dnd 10o uItli ie I red) I'"iIIl.; l pt spective plan
for the o oxe1ow n.t f 'l'afr; 

(2) identl I t'iv bathot ] tie: Inp,lJ lttot-, 1 -g, Iv ,nd ilv in Lhe
"tltu l1tt co of o tt vI0,CJ\'for ba-la.'id tY']4i'lnrl] d-eve'Oplent
t-kin ito clot nsl iorI tit Ol the ef Orct of thi' Ith u.st I,)1 i-Idewvc hIopt; t lii .idtirl :;tt-l[ le,e lJelt'(Oti 1 I' , on; 

(3) p p"j"I-,-lt A ro' i,Il CI,I tt-, r t-II inl.'emt tllil-t. o! 1h,0 i11ll
imptl I Ii b -; 'd orI -'rconItoIl ic prI(Io I Ii('A; and t_(C Idonl t II I ,specI IiI C a1re " pote Ie l I oestIlIIent111 l,"I- II I It hi,!
teah It L ot pri rIotliie n ment A idies tIni he r0)lp"nI 

iOC(Ilflll 11(1 po I(' ' uhanges wher'e ('. Io ] q [olI c12s ,Ireiden[ ifild 
 Is (onlstrdints o ('11 aIjel,I OCIon andtt 1 ./.I tl' 1tCi I'('!,ii'CCS. in the tiinspoit-t .ecto. 

I.2 C;ent1arl1 Apilo,ilh Inlan t thodology' 

1 2 1 G;enerlI Approaich 

Two interrelated 
 but. distinct aspects of transport sector
planning shnultd be recognized. They are: 

- the identi f.icat ion and the prioritzatin on of transportinfrastructure 
 improvement projects and the subsequent

formulation of in,,estmtent progrlans; 

and,
 

- the ident If irati n lnd 
 the priori tization of needed policy
changes C.inI ot-her Ionstiutiolnal I tnprovements.
 

toth reui'r2e 
 tt 1 lthOe i iflifictCi on of vlri Ous fact.or'' affectingperformance of thehO tr inspn-t 5'xtnr dtelrn,ilt 
 on ot chara(tlelisof e(lach fatct-r l in tndoi.t -iinI 
tics 

ot Ittlt're ti .lir l Itt 0014 Imiogtem. 

It w'as found]{ 1in tho (o,irl" 
 of2cclh~ i!~
)-
 y (:l tha II,,: da.r ha e,ts 

both ox tting; ll cndr lct<ale ithin till t iih ft. m,.
Ilf 

t h i tt du, ' sftIciet I ' lppotrkp; Lh a i i.iIIIsc o I r i-, It I :, :; o antypo appr-ach. 
oI 

IysI FFirst, 
 CO 10- Montl itI c: ( i i
dilstr I I I i 0 t ,I . f,1 eaCIlCilt were InOL avS 1lab]", to tWe ex tent tha t .'-i d m O tdetoni d projcr l 

t f I i c
bCS dill i ,t leo-'(ih1o. 0ecnnd 1 t,Mr: l,-I firo,which prFO-'fori-aince har'h
',ct iIstitCS cin tiK otit'v' tw r- 1n-uft itl'lit, foideteormnlning the rielCItonship between th' pet-fttl'l,:ne intid the ladin 

rhiractotstics. 
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It was therefore decided to adopt an apprach liat would allow
 

more flexibility where data ire insuf ficiont . The appra lh Ii;;ica I I y 
t 


fnl lows the pro of pl h Ill.i (erllll I Cform al cssI trinsport nii fi *rc -o 

ari lys is, req I lna I Iowth assesmnLt, madal I s I. niA y; is, and modai I 

l ink loaodinq e itins. iin vari oiacnnditi t t ies EviIltiat of proposod 

and pos h e, projc Is wore iiido I it n I I (1 t i lllt qil tiI ,i eO 
-


(IC01011IIC henfltlI ; ,||hi cos],l. whele(v( l- t iM::l~lld, ('th1o - hall'(--t) 

('ctnLcs I f fout-t i I c l c t s o, bliy ma s oIt , )In Ili ti iits.l Itliiitilfy fact o~r- ;w l'l; w e, ,i.s;i55'1 [ l~yilt-ins; cil c-t'il iiic :OV.lsilii . 

1 .2.? M,~0 I ) v 

FIir-o I .r" .I I lust-ate., the f low of work carrled out ill this 

.itudy. T! Iol lowing briefIv describes each of the work items 
indicatol ia Fquiro 11.1. Paragraph numbers corl-spond with numhcr.s 

shown in the Fiqiri. 

(1) Survev anrd Ass -oiiiot. of Triuiprirt Lci I it andEmXisn ln<mri 


Operat ons.
 

An Invent ory( A existInq i ,.rasl mitritu and t I it ( f 

the road, ri I , inld waitrwiy t rii:pi t wa; deve I lp(.,I ItoIt 

Var i oil)s 0;tlrs5 th ir pe-sent ()lls W!1, valiht-,; anid cont t ed 

by ViStia IS n pec' i 1iona:; Ior as p0s;sihI0. c :;Itii of1I Ie ithe 

CurrentI, cgcoit ,lon of each mlol e l iitr lcfp(- was'k, i d out 

by deiivi nc] pe(rtumnic' iaslloi e: andiicol -is i la-; v t iOll iof 

current- praiclt ips. hIapters H.- I I tuscr lihe tle i ;i ILs. 

(2) Anal ys is Wt 'PostIran spoV Doveoo pment 

Reports of past stidie s and other existing data were 

assembled and Uv, development- and changes iln tile recent past 
in the transport nrttIr were arnaIyzY for each diode in teris 
of i n fris liructue and per formanco. The results are 

presented in chapters H-11. 

(3) 'Iraffic Suiivys uM Paitai .iuid -or Qal],t,.lion 

At tihe (t)tI ic t tldy tt was fo111d thal tIll'' paliCty n f 

actual ly moasu rd tiff Ic da ta has Ii;mg Imeloa serioils 

problem for at I ioles. A number of samp lo rot Ific surveys 
were colnictol for at I modes to est-ahl i sh a Ioi ,twne data 

base. Road sidt i ntr views aid weo(ltit iliiet;ire1Tn-rit :; of road 

traffic, or--WItard patiei- sli-vey; o f i I passengers 

passentu count a of walr ivWpassoiijor an--lrord arid at 

landinq, atc. wo-r ciiI ll out. lrifmaiiat Ion otral ffic was 

lSo0 aseuiTibled f[ii(i telOVati. ageni(ies . ft ai Is o f surveys 

and the resllt.s -re shown in Chapters H-1 1 

1-3
 



I 
-

1) S ur ,e ,. a n d , s e ,: . p -, -

(2) \Ia vs is o)f patSs t 

D; }:I'~>;J:.;J 

j~ 1;-v 

JKJ -. 1d ~ u- o~a,t r,, ;,) I 

-~, Es~a blshme0 i- of 

Existing Traffic Patterns 

Ill) lden-,Lificatjon of 
fran rt Pro j,cts L 

Traffic Survevs andOher Data Collection Project Proosalsh3Pro cPe s 

FIGURE 1. 1. 1 STUDY FLOW CHART 



(4) Establishment of Existing Traffic Patterns
 

Existing traffic patterns of each of the three modes were 
established by synthesizing the results of items (2) and 
(3). Global fiqures such as total passenger-kilometers and 
the total ton-klometers of fre ight were estimated for each 
mode. Chapters 3, 8-11 present the results. 

(5) Modal User survey 

A series of1 surveys were carred oumt to f l d out how isers 
of each mode perceive the services offered by each lode and 
why they made decisions in choosing particular modes. 
Passengers of railIway, buses and Iaunches wei e interviowed 
and freiht shippers were surveyed. In chapters 8-10 the 
survey detaill and the results are shown. A summary is 
shown in Chpter 3. 

(6) Modal Split Analysis 

Analysis was made concerning the shares of each mode in 
transporting passengers and commodities. Existing modal 
shares were established and historical trends delineated. 
The results of the user survey and the assessment of 
existing transport operating conditions were examined
 
against the exsiting modal split. Likely changes in the
 
future were analyzed. Discussions and results are given in
 
Chapter 3.
 

(7) Macro-economic Analsis 

Changes in the national economy were analyzed and macro
economic projections were made in order to give a general
 
framework for the transport sector planning. The
 
relationship between the transport demand growth and the 
growth in the iitional economy was established. Thus macro
transport demand projections were made. The methods and the 
results are shown in Chapters 2 and 4. 

(8) Regional Economic Growth Assessment 

District by distri.ct GDP and their growth patterns were 
established. In addition changes in food grain
 
import/export requirements were estiiateC district by 
district. freight and passenger transport demand estimates
 
were made on the basis of the above. Analysis and results 
are shown in Chapter 2 and Chapter 4. 

For steps (7) and (8) concurrent economic stulies for the
 
preparation of the Third Five Year Plan were referred and 
their output were integrated in this study.
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(9) Future Traffic eatterns 

The Lxisti n t.safUic patterns were moditied to yield futuretraffic DOL-.ns taking into account the growth estimates
and the ilk, L- uture indI splj.t. Traffic projections are 
presented in Chapter 4. 

(10) Pro]ect Proposals be Agencies 

Projects toinct proposed by various transport alones to beincluded in the Third Five Year P1 an or in the plans beyond
were collected and an exhaustive list was prepared for eachmode. They are shown at the end of Chapterns 8-11 and in 
Chapter 6. 

(11) Identification atr Tansport Projects 

in addit i n to Wi,, prolee ts identiltod above, other projectswhich were found im th:e Oo nsuItants to be p roshsing in lightof the projn',s future tiraffic patterns and the analysis of
existing opera tn-.! rnditions w-ore added .o the abovelist. 'There pre it - presented in Chdpte(rs 6-i 1.are 

(12) Identif eat 1 o) PI icc; and Institut onil Improvements and 
Cons t aints 

Based on the anavsis of the existing situation and
likely future changes, aspects of 

the 
the transport sector wherechanges in policy or institutional improvements are expectedto incur suhstantial increases in the overall efficiency ofthe sectn are identifiled. At the same time constraints 

which arc, ILkely to limit the range of future changes in the
sector were also identified. These points are described 
detail in Charter 5 and in Chqpters 8-11. 

in 

(13) Economic Evaluation by Indices and Scoring 

The projects identified in the (t1) above were evaluated 
regardless of whethei they are on-going or new. Thepro-tects were di vidod into two, those for which meaningful
quantLifcation of benefits waSis possible and those for whichit sn riot possiIhlo. A sot of criteria for ovalating
protects were developed for each mode, one of the mostimportant beinj the Economic Internal Rate of Return (EIRR).
Ech pro ie-t was ev-oiuated against each of the criteron inters of scoring points. Projects were then ranked inaccordance with the weighted total points. Ranking ofproectq was done separately for each of the three modes. 
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(14) Investment Program
 

An analysis of transport budget allocation was made
 
comparing with the modal performance. A realistic scenario 
with the margin of changes was formulated for the TFYP and 
plans beyond. Targe-t budqet allocat.ions for each mode were 
thus detcrmined. Investment proqras for each mode for the 
TFYP peItod were formulated by ba.i cally distril-uting the 
prolects i n accordance wth the pior ty ranking as 
determined in (1 3) above. 

(15) Policy and ns itutional Analysis
 

SuggestLions on pol icy and institutional changes were made as 
a result of the work in (12) above. Not all suggestions 
sho. desirable di recti ons in a concrete manner. Some 
suggestions are intended more to draw attention in 
particular aspects so that preparations may be initiated for
 
future planning and operational purposes.
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CHAPTER 2
 

THE NATION AND ITS ECONOMY
 

2.1 The Nation
 

2.1.1 Hi storical Background 

The nation ct angladesh came into being in December i971 at ior a 
nine month war of I berat ion which was notable for the sever it ofI 
human loss of Iife and physical des truct ion. About 300 rai way 
br idges and 270 road bridqes were damaged and rivers , sea and river 
ports blocked by s inken ves s e Is and delh r i s. 'The re was a Iso 
considerable dlasiaeL to -oI Ii nq stock and fic i lit ic! I)r al I modes of 
transpcrt. 

Thus ti. newly independent nat ion, not only inhritld in economy 
that had stagnatad due to under-investment, it also had the preoblem of 
restoring i t s war damaged assests as i ts fIrst, pr Ior t-y. These 
difficulties coupled with the world-wide recession and a suthstantial 
proportion of resources being used to secure the basic human needs 
have limited the economic development that could be possible in the 
fourteen years of Independence, despite substantia.1 foreign 
assistance. Bangladesh thus remains one of the least developed 
countries of the world. 

An unusal feature of the country is the high degree of homogenity 
among its cultures and peoples. Although there are people of Indian 
and Tribats groups., the vast majority (some 98%) have Hlangla is their 
mother tongue and about 86% are Muslims. 

The country is predominantly rural, with some i5% o the 
population dependent on agriculture, the vast ma eri ty being 
subsistence farmers and landless. Some 47% of GDt- comes from 
agriculture. It is estimated that about 80% of the population are 
living below the poverty line. This results in mal nutrit ion, high 
infant mortality rates and low productivity. 

Life expectancy is one of the lowest in the world, alt hough the 
improvement in recent years is one of the causes of the accelerating 
population growth rate because fertility rates have riot decreased 
correspondingly. 

The effect of an improvershed and increasing rural population 
has been a rise in the number of the landless. This in turn has 
resulted in an increasing rural labour force, causing real wages to 
decrease and a corresponding decrease in the average calories consumed 
daily. It is now estimated that 60% of the rural population receive 
le.-s than 85% of the considered minimum level of daily calory intake.
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Jute h been the main exportable product 
 of Bangladesh.production, however, has been 
Its
 

stagnating under depressed market due
competition with to

sy>nthetic materials. Progress has 
been made in food
grain prodaction 
 in recent years, giving a hope 
 that the so fsufficiency in food qrain supply could be achieve d in not too distant 

ftture

1f lt Iinemp I '''lt and underemployment, accentuat d by theinCOsino rath A Uirbanizsat ion have left Bangla lesh with iril atllditona MIC rb,, I e m; tit , IT- going to te part of the developmentscenaio we I I l' 'oi tile %,etr 000. Because of a severe lacknal Ilr,11:411t ,I1-11"oi; ,Ia,-rt I tem 
of 

ta the country has had Io dependt ot-aonIt] hoIp or il onIanciniq its import reguirements 
as well ,an for itsdev,-I [Imr r,I-Te . Thi tst Iq also likely to be tie casr;e fo)r the next 
I -, vo,-Ii ,n IIh:-a l t is expected that some o f tbe dove Iopmentass iasane ,,rMI-h, roceiT.utv w il l beginI to show henefli ts.
 

The' , ehv.lopoent of baiigl adesh 
 has been at fected to' theI[it'
orit ,na I i ti eaoirk in wh icti it operates and the extent to wh i chIhe rich aI nt 
 nl, hi-e been prepared to provido 
ass ttance. Thi sm Ike; it pact tulI ]y dit ficult for the Government to p] an wi th
oIw onr, ,-hit to thIe uncerteiinties surrounding th)e s tppo rtI f rom
fo - ,'I! a ld. 

The leqacy of 
the past history of under-investment 
 and natural
and 
 man made disasters 
will continue to influence 
 the scale and
direction of economic development for many years 
to come.
 

2.1 2 Geographical Featunes
 

H3anqladesh is predominantly a deltaic region bounded in the north
and west by India, in 
the east by Burma and India and in the south by
the Bay of Bengal The 
 delta is formed by 3 rivers 
 - the
Brahamaputra-Jamuna, 
 the Padma (Ganges) and the Meghna. 
The alluvial
plain form-d be lh'-, rivers covers most of 
the country with over half
being below the 
0 m contour line. The northwest is slightly higher,
being tKpinllv 
10 - 30 metres above sea 
level whilst in 
 the southeast, the Chittagong 
 Hill Tracts rise to a height of over 
 1200 in.There are two main areas of uplar  the Madhupur tract, between Dhaka
and lymensingh (10 - 20 m) and the Barind tract, mainly in Rajshahi
dis'r,t (upto 40 m. 
 In addition there 
are several isolated areas of
 
hilln, rising to 30 m.
 

The area of the country is 143,000 sq. km gross, but 
rivers
account 
 for 5-6% of the gross land area 
leaving 135,000 sq. km of
artural land 
 area. About 15% 
of the land is forest with 
 the 
areas being 
 the sunderbans in the south west, 
main
 

the Chittagong Hill
Tracts and the Madhupur Tract. Bangladesh's per c .pita consumption of
wood is one of the lowest in the world, yet such 
is the pressure of
the vast rural population that the timber resources are 
 being fast
 
depleted.
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The river systems basically flow in a north to south dIrctt i(n, 
with the country being divided into two areas by the mighty Jmna. 
Because of this transport communi ca t ions fr m ea to Won; t ,iri 
constrained and road and railwcvs extrome ]y rost IVto In Ai, biecaulse 
of the presence of a l anejo nutiwhor of natutral wteil'wav tad Iti delt ac' 
nature of Ih land. 

The cl imit e of anj losh is toveriid in, I trnol;m .'taon . the 
heavy ci. fal ii, 2i5 i H I Il(up . ac. eu lv) >111a IC ien.oon 
pert ted , ltone-OLot Obei-. Th re- t I sIIso etI . I iiiif f i i he mjio 
rcivo c incq itfm . I lIs irom lI sniow in tai. a vi.;o to '.ii.;, de Icdtt 
natuire there 1 S Itl - I t 'I hI (eire -o1 f I to . 1,l 1 I ,ol nt ry. 
The dry soason fl-(m *,lovemior to t i t',, !v 'l I'fill -Irc t t Ih, 
>'I-c h-.iciY 101-l1,ii li,te c. he cotillenc rinnl ieI tt ii)Iis :)I. 

11'hi 00 i! stII i (i I-r i tI , ; S to1 ll c .II,% II I I Il Iii I , I15( 

b0 1) 1Lt s)n ernbankwint s , typi caI I1 at It, 't III d . h, land. 
lrniortiin te 1V cen t ro t ion init ei it I ai e ifi A q-I ,,t,,it I I-ii-iarI', 

trvel ' tsiones .ini whtO\,ec 1; avallailb loIited i ii t t-rliaIst . The 
soil 1is onerallv highIi y i lty aid dW to it grai n iiz ii t ,nit [i 

n -iten,ti to or w bili[ . A I 1 l P , is Is t e 1 iio high conso idol i 
hist orically, tratinsport has been predominant ly IN wa I wnvs , wict el
diversion lot licitlat ion in India and III lianI "de:h11,; liwei It( 
dry season flows with a twofold effect. tower wal- ]vlf hve
ha 1,00n 
cotinelnd with ,ncreased siltation do to th li(iwoF Ve iHllS,(ill iad ihnce 
velocity of flew. 'Thus there has beent i r dction in lt l-ength f 
dry season navi gable rvc- in recent years. 

The effects of climate and topography have thus cntri utod to 
the problems faced by Bangladesh. Unfortunately, these are obstacles 
that cannot he altered and in fact, could pose greater proiblems as the 
pressure for land increases with increasing population. 
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2.2 Population
 

2.2.1 ExiSting Population 

The populati 'oil of Bangladesh has t-eb]ed durng t hi:z century,wit h the mont dlramatic increases occuring in the 1 at t hi rt y yearsresultI iq i :ii oubl ing of the population. In 181, the c 0 n05teo4t Imat ,It it t here ,,'ere 89.9 mi1li on people. The ppul~I,-0 ion len, it%,el (,i o 1,p 'r0 , sqire k 11oinetro , makes Bangliadeshl oh. ie 1 mooI
dense I rop; 1, it od in t r ies in the worl d. 

2h !-,,- the rap id increase i.n popu lat ion ha;; ta, ,eenainlha C,.1h lrt,e Whil1st the Crude birth raoe has remaInTiedhiih. t nf,(n ,Iu-,nt I', t li ,veraq annual growth iat.WC inClrtled to Lhe
iile'nt ltevl oI froni about 1.7% during 1940s. 

The 1,i;t li t pfopu1L lIatC), density and average annual growth
rate r o ,',ivcn in 'tiblo 2.2.1 

Table V2.1 P'opulation of Bangladesh 1901 - 1981 

Yer Populationfr pt Density Annual average
(million) per sq. km. growth rate (% p.a) 

(net of rivers) 

1901 
 28.9 
 215
 
1911 
 31.6 
 235 
 0.90
1921 33.3 247 
 0.53
1931 
 35.6 
 265 
 0.67

1941 
 42.0 
 312 
 1.67i|
1951 
 44.2 
 328 
 0.51
1961 
 55.2 
 410 
 2.25
1974 
 76.4 
 568 
 2.53

1981 
 89.9 
 668 
 2.35
 

Note: I/ Due to emmigration to India.
 

Source: 
 BBS 1983-84
 

The i dl the labour force depends on the population of workingage and part irpation rates. The data for the last 3 censures appearsto he mitltead ing, hc.'ever, as it shows that despite an incr- i in thepercent-me ol population of working age, therethe was a decrease int]he wrret,. ,f those working or seeking it, See Table 2.2.2. 
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Table 2.2.2 Labour Force 1961 - 1981 

Year Labour Population >10 as Labour force as Labhour force as 
Force % total population % total population % population >10 
(million)
 

1961 18.9 62.9 34.3 
 54.4
 
1974 21.9 64.8 
 28.7 44.3

19i 1 24.3 6 .3G2. i 40.5 

Source: 1311S(1984)
 

it would appeir that the percentages for the labour force in tLhe
1981 census are an underestimate, particularly as the labour force 
a percentage of the populat ion over 1( years of age declined. It is
di ffi cI I to defi no the labour force in a society primari I y engaged in
subs istence farming. The percentage of population who ableare t:o 
con C tC prodict ve work would have ben thanmore stable indicated by 
the census statist ics. 

.2.2 Exist. ini Regional Population Distribution 

In Table 2.2._i the 1981 population is shown distributed over the 
20 districts used in the census, wellas as the density and labour 
force estimates. 
 It can be seen that the population density varies
 
considerably at 
the extremes between Chittagong Hill Tracts 59 persons

per square kilometr,. to Dhaka with 1491 persons per square kilometre. 
Despite these though, is lessextremes there much variation between 
t rest of the districts. 

2.2.3 Future Population Scenarios and Projections 

There have been a 
number of population projections made by

several agencies for angludesh upto 2000. Their results vary widely
because of ditferent assumpt:ons on fertility and mortality rates. 
The Oui-lI inc National Physical Plan (ONPP) considered the range of
assumption that beenhad used and made its own conclusions f:or 
projections. A range of outcomes was considered and three preferrecd
scenarios were chosen, giving a low, middle and high projection for 
the popuIlat ion growth upto 2000. The assumption and resulting
populat ion forecasts are shown in Table 2.2.4. The middle scenario 
was taken by the ONPP as their prefered projection, and is the basis 
for this study. 
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Tablo 2.2.3 Regional Population Population Distribution 1981
 

District 
 No. 1981 Population Density 1981 Labour Force
 
(Thousands)
_ 

per sq.km. Thousands 7 Vop. 

Chittagon 1 5714 
 870 
 1644 28.8
 
Ctg. Hill Tracts 2 
 781 
 59 
 242 31.0
 
Comilla 
 3 7079 
 1112 
 1821 25.7
 
Noakhali 
 4 3933 
 988 
 965 24.5
 
Sylhet 
 5 5820 
 475 1605 27.6
 
Dhaka 
 6 10457 
 1491 
 3090 29.6
 
F'aridpur 
 7 4880 
 772 1289 26.4
 
Jamalpur 
 8 2552 
 769 
 666 26.1
 
Mymensingh 
 9 6764 
 710 1826 27.0
 
Tangail 
 10 
 2512 
 766 
 667 26.5
 
Barisal 
 11 4808 
 863 1290 26.8
 
Jessore 
 1 4144 
 631 
 1099 26.5
 
Khulna 
 13 4485 
 431 1261 28.1
 
Kushtia 
 14 
 2366 
 698 
 620 26.2
 
Patuakhali 
 15 
 1897 
 534 
 496 26.1
 
Bogra 
 16 2806 
 740 
 757 27.0
 
Dinajpur 
 17 3293 
 491 
 893 27.1
 
Pabna 
 18 
 3530 
 787 
 919 26.0
 
Rajshahi 
 19 
 5428 
 582 1465 27.0
 
Rangpur 
 20 6707 
 740 
 1766 26.3
 
Bangladesh 
 89926 
 668 24381 27.1
 

Area net of rivers
 

Source BBS (1984); Outline National Physical (1985)
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Table 2. 2.4 ONPP Popu lat ion Scenarios and Pro jec Lions 

Assumpt ons Population(lMi lion.) 
Scenario 

Fert Ii ty Life Expectancy 199)0 20O 

Low 5.6 down to Constant 109.095 131 .220 
3.8 48 years 

Medium 6.0 down to 50 years 113.304 147.147 
4.8 to 56 years
 

High Constant 6.3 51 years to 116.849 164.105
 
60 years 

Source: ONPP Preliminary Report 1985
 

2.2.4 Future Regional Population Distribution 

Although fertility and mortality rates are assumed to be constant 
across the country, the natural growth rates of the districts will 
vary because of different age structure. Further there has been some 
migration wlth nine districts showing net inward and eleven net 
outward migration in the period 1974 - 81. This trend is expected to 
continue upto 2000, despite changes in investment and decentralization 
policies. These might have some effect, but as the migratLion effect 
is relatively small (less than 10% of total dist-rict population for 
the majority of the districts), it is assumed that the current trends 
wi. I continue. 

The net in-migration districts, apart from lhdka, Chittagong and 
Chittagong Hill I Tracts, lie predominantly on the western side of 
Bangladesh. The projected trend population and growth rates for the 
districts are given in Table 2.2.5, using the ONPP medium projection.
 

The effect of these growth rates means an increase in population 
density, with the average density over the country in 2000 being 
higher than all but two of the districts in 1981 , at a lavel of 1093 
persons per sjuare kilometre. The districL, distributions of 
population density for 1985 to 2000 are given in Table 2.2.6.
 

The distribution of the future labour force has been made for 
each district, using the ONPP medium scenario for population. For the
 
male partici- ',on rates, a slight decrease was assumed in the age
 
range upto I ad over 65, otherwise the existing rates were assumed 
to remain constant upto 2000. Some increase in female participation 
rates was assumed. The national average participation rat:es were 
assumed constant in all districts for a given age band. There would 
thus be some variation in the labour force as percentage of the 
population depending on the age structure and the sex ratio. The 
projected labour force by district upto 2000 is shown in Table 2.2.7. 
Projections made by other agencies are somewhat higher than these, 
partly due to assumtions about higher female participation rates. 
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Table 2.2.5 
Future Regional Popilaton Distribution 1981 - 2000 

District No. i981 1985 
 G.R. 1990 
 G.R. 1995 
 G.R. 200 (,.R. 
(Thou- (Thou- ' p.a. (Thou- 2 p.a. (Thou-sands sands 2 p.a. (Thou- .sands sands Sands 

Chit tagong 

Ctg. Hiil Tracts 

Comilla 

Noakhali 

1 

2 

3 

4 

5712 

779 

7080 

3929 

6454 

1061 

7603 

4192 

3.10 

8.03 

1.80 

1.63 

7537 

1521 

8327 

4556 

3.15 

7.47 

1.34 

1.68 

8786 

2156 

9146 

4960 

3.11 

7.23 

1.89 

1.71 

10204 

208) 

1015 

5417 

.04 

O. 720 

2.01 

1.7 
Ovihet 
Dhaka 

LrIDLur 

,nrai ur 

Ivne Tns ngh 

Fla galI 

5 
6 

7 

8 

9 

10 

5818 
10455 

4879 

2524 

6765 

2514 

6287 
12382 

5129 

2741 

7328 

2701 

1.96 
4.32 

1.26 

2.08 

2.02 

1.81 

6877 
15241 

5479 

3041 

8107 

2996 

1.81 
4.24 

1.33 

2.10 

2.04 

2.09 

7485 
18713 

5865 

3377 

8975 

3327 

1.71 
4.19 

1.37 

2.12 

2.06 

2.12 

8005 

22865 

6309 

3757 

9917 

370l,' 

1.30 

4. 9 

1.4t 

2.1 

2.99 

2.17 
Pat" Sai 11 4810 5133 1.j4 5538 1.53 5959 1.48 n373 I . 57 

;30re 

Khuna 

Kushtia 

Patuakhai i 

iBogra 

Dina jpur 

Pabna 

Rajshahi 

Rangpur 

12 

13 

14 

15 

16 

17 

18 

19 

20 

4142 

4486 

2367 

1896 

2805 

3293 

3531 

5427 

6708 

4587 

4931 

2638 

2081 

3156 

3764 

3933 

6075 

7353 

2.58 

2.39 

2.75 

2.35 

2.99 

3.40 

2.73 

2.86 

2.32 

5262 

5560 

3051 

2296 

3669 

4429 

4550 

7006 

8261 

2.78 

2.43 

2.95 

1.99 

3.06 

3.31 

2.96 

2.89 

2.36 

6031 

6249 

3526 

2511 

4266 

5203 

:281 

8034 

9285 

2.77 

2.36 

2.94 

1.81 

3.06 

3.27 

3.02 

2.78 

2.36 

991 

(078 

4067 

2700 

4961 

6091 

6171 

9105 

10437 

2. 

2.90 

1.46 

3.06 

3.20 

3.16 

2.53 

2.37 

7angladesh 89920 99529 2.57 113304 2.63 129135 2.65 147147 2.65 

Interpolated by Consultants 

Sot,-ce: ONPP (1985) 

2-8
 



ities,
Table 2.2.6 Future Regional Popolation l)eMn- 1981 - 200)0 

District No. Pop)u Ialio,(I iiitv LPI S(Jl!I±10 I0iomcer 

1981 1985 1990 I0PP52 2000 

Chittagong I 870 996 1147 1338 1551, 

Ctg. 1fill Tracts 2 59 80 115 104 227 

Co::ii tIa 3 1112 1194 1307 143(0 1587 

Noakhal i 4 989 1055 1147 1248 130) 

Sylhet 5 475 513 561 61 1 658 

Dhaka 6 1489 1763 2171 2665 3256 

Faridpur 7 768 808 863 924 993 

Jamalpur 8 769 835 926 1029 1144 

Mnymensingh 9 710 769 851 942 1044 

Tangail 10 766 823 913 1014 1129 

BarisaI 11 864 922 995 1070 1145 

Jessore 12 630 698 801 918 1050 

Khulna 13 431 473 534 600 670 

Kushtia 14 700 780 902 1042 1202 

Patuakhali 15 534 586 646 707 760 

Bogra 16 739 832 967 1124 1307 

Dinajpur 17 491 561 660 775 908 

Pabna 18 788 877 1015 1178 1376 

Rajshahi 19 582 652 751 862 977 

Rangpur 20 740 811 912 1025 1152 

Bangladesh 668 739 841 959 1093 

1 Area is net of rivers 2 Interpolated 

Source: ONPP (1985) and Consultants 
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Table 2.2.7 Future Reional Labour Force Distribution 1981 - 200!) 

Labour Force
Diistrict No. 1981 1985 1999 1995 20(0 

Thou- / po) T1u01-hou- p,)p 'I[ou- !i: pop Thou- Z pop _ _ Sanls Sal1(I; nd!,;S la 1dsanlds 

Chittagong 1 1644 28.8 1877 29. 1 2189 29.0 25(6 29.2 2995 29.4 
Ctg. lill Tracts 2 242 31.0 3431 32.1 506 33.3 75 35. I 1100 36.8 
Coal II1 3 1821 25.7 1898 25.0 2043 24.5 2222 24.3 2450 24.2 
Noakha i 4 965 24.5 997 23.8 1065 23.A 121R 24. 2 1254 23.1 
Svlhet 5 1605 27.6 1729 27.5 1925 2H.0 2148 28.7 2365 29.3 
Dhaka 6 3090 29.6 37Ph) 3H.6 4755 31.2 5969 31.9 7478 32.7 
Faridpur 7 1289 26.4 1334 26.) 1422 26.() 1519 25.9 1623 25.Y 
Jamlalpur 8 666 26.1 722 26.3 810 26.6 919 27.2 1043 27.8 
Mymensingh 9 1826 27.0 1991 27.2 2242 27.7 2531 28.2 2867 28.6 
Tangail 10 667 26.5 728 27.0 819 27.3 922 27.7 1041 28.1 
Barisal 11 1290 26.8 1399 27.3 1563 28.2 1740 29.2 1930 30.3 
Jessore 12 1099 26.5 1291 28.1 1584 30.1 1906 31.6 2281 33.1 
Khulna 13 1261 28.1 1431 29.0 1655 29.8 1900 30.4 2165 31.0 
Kushiia 14 620 26.2 731 27.7 893 29.3 1068 30.3 1274 31.3 
I'atuakhali 15 496 26.1 543 26.1 618 26.9 708 28.2 796 29.5 
Bogra 16 757 27.0 906 28.7 1143 31.2 1446 33.9 1818 36.6 
lDinajpur 17 893 27.1 1024 27.2 1234 27.9 1498 28.8 1806 29.7 
Pabla 1 919 26.0 1064 27.1 1286 28.3 1537 29.1 1854 30.A 
Pa jshih i 19 1465 27.0 i739 28.6 2154 30.7 2595 32.3 3092 34.{( 
Rangpur 20 1766 26.3 1975 26.9 2296 27.8 2674 28.8 3121 29.9 

Bangladesh 24381 27.1 27509 
 27.6 32202 28.4 37824 29.3 44353 30.1
 

'InLer!}olated by Consultants 

Source: ONPP (1985) and 
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2.2.5 Urbanization
 

Bangladesh is predominantly rural and ultli reice I y, the level
 
and rate of urbani-ation remained low. It is not easy to isolate tie
 
trend of tirbani /t ton trom the past census sta: isti1rs as a large
 
number of pi were in the
ttpaz,.i I h.adilart ers included 1, 1it81 aensus
 
being urbant cont re;. Also there wore so1 r1tinh e is ., what
 
constituted an urban centro, This, oweve-, n. a It t his
hli l inon 

stutdy aaS it ri'I populI ition was i-od as 1ho 
 l 

Despite th,u , ti ficilt ile-, i 1 i v\ dlt tIal,; thi'- lii;; ii'oe a 
rapid incire e iin trlani.-ation in t he last :0l' l vol oI 
15.1% of the tKtal popillat ion in 1981. haki l}; s;]ii thas it1tlest 
growth rate of the 'ie mayor cities (10.9, for 197.1 It 1 l) 1a trend 
which is liktlv to cont i nue to 2000, al]though it may s ow down 
sl ightly, ovet-Croiid i io city Iit; , ruralduo to iI the and I()\t i 

condit iens.
 

The decent -al izatioi policies are I ikeIy to a lfct the riat ivo 
growth rates of some of the larger cities til are tnlikeiy Io -oduo 
the overall t-end of rapid urbanization. Il fact, they may real51 In 
an increase in the rate of urbani 'ation as upazl la headia rto cs c-row 
as a result of decentralized adminiiistration and as the pressure on the 
land in the rural al- :s intensi fies. 

Because of the complex factors afft:Uing rates of uican i zat i-n 
it is considered highly speculative to attempt to mike reqional 
projections. Owrall , the percentage of the population that is urban 
is likely to he in the range 2-31% bv 1990 aln risinq t:)35-45% by 
2000.
 

'Thu eff.ct of t ;s i 1 le increase in 111'011iP1Hi Iat lotn Oil 
utiitilos and sl-r Ics w ll be enormous. Whother fi l-re t()provide 
for the increiase dlmtanid wi I I rosult in a redurtion in te rate of 
growth of the urban population or not is diificilt to predict. It is, 
however, certain that there will be an increasno pircentage of the 
population living in urban areas and that this vil have an increasing
 
effect en the demand for regional transport.
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2.3 National Economy
 

2.3.1 
 Gross Domestic Product and Its Components
 

Bangladesh 
 is predominantly 
a rural subsistence
Agriculture still contributes nearly hal'of 
economy.
 

GDP, although its share
has steadily declined from some 57 percent in 1972-73 to an 
 estimated
 
45 percent in 1984-85.
 

The 
 growth of GDP and its sectoral components has been analysed
at constant 1982-83 prices using data from 
 the Bangladesh Energy
Planning 
 Project (bEPP). Macro-economic model data base and 
 their
projections for 1983/84 and 1984/85 using 
 the- reference scenario.
This enables 
 the relative performance of the planning periods to
compared. be
The values of GDP and its components at constant prices are
shown in Table 
 2.3.1., 
 and the percentage share 
of the sectoral
components in Table 2.3.2. 
 From this, 
 growth rates corresponding to
the First Five Year Plan, 
 the 2 year plan and the Second Five Year
Plan have been calculated and are given in Table 2.3.3.
 

Agriculture'l 
 share of GDP has iteadily declined over
A;. 1972-1984 the period
being m.tched 
by an equally steady rise 
 in the service
sector. As 
 expansion of the latte: is mostly concentrated in urban
areas, this implie\ an increasing level of rural 
poverty, and
 
migration to urbar, a las, 
in search of employment.
 

Industry showed \a 
 sharp increase 
 in the aftermath
liberation war, .of the
due pa'tly, the low base due to 
the effect of the war
 
*.and 
 partly because of 
 he efforts to restore and recover the economy.
The share of industry r se 
to 10% in 1974/75 and has fluctuated around


that level ever since. 
 J . 

. Transports share also showed 
a sharp 'rise immediately after 
 the 
war , '"again because of the effort to restore the losses 
 caused by
widespread destruction 
 in 1971 and also because of the low
starting base (6.2% level


GDP in 1972-73).. 
 Its share remained fairly..
constant for the remainder of the period, 
although there is
indication of a decline between 1982-83 and 1984-85. 
a slight
 

.
 
The share of construction sector did not increase in the 
 First
 e
Five Year Plan period. At the beginning of the Second Five Year Plan
there was an increase, 


ThFi.saeo
 

but since then, 
 the share has remained fairly
constant.
 

The average annual growth rates of GDP and its components, 
 shown
in Table 2.3.3, illustrate the sharp increase in all sectors in
First Five Year Plan followed by much slower growth the
rates in
sectors 
 except energy in subsequent periods. 
all
 

Part of the reason for
this slow down can be 
seen from the way investment was applied. In
Table 
 2.3.4 the average sectoral shares of investment over each plan
period are shown as 
well as the average annual growth rates. 
 It can
be seen that the growth in total investment
considerably since the First Five Year Plan from an 
has slowed down
 

average of 22%' 
to
 

Q. 212' ro an aea
 

.. 
 ' . . 



Table 2.3.1 GDP and Its Sectoral Components, 1972 - 1984
 

Year GDP and Its Sectora] Components, Millions Taka, (1982-83 C"onstant Prices) 

GDP Agriculture Industrv 'Irajnpoz Coist ructitn Ener.gv serv ices 

1972/73 167294 05956 10672 10312 7511 463 4238!
 
1973/74 193906 105870 12427 16904 8564 338 49687
 

1974/75 200480 10491 20063 17333 
 9214 306 48632
 

1975/76 224470 1172'08 21495 18173 8808 480 58364
 

1976/77 228301 113710 
 22213 19625 10579 580 61042
 

1977/78 242849 12:3408 22642 20405 10684 680 64981
 

1978/79 255347 121641 25709 22100 16128 
 687 69099
 

1979/80 258028 121849 25550 22595 12760 74487
801 


1980/81 275594 128361 
 27676 23219 14462 889 800)85 

1981/82 277929 129520 28078 23251 15298 1053 80726 

1982/83 287132 135530 27563 25048 15122 1078 82791
 

1983/84 302599 138573 30226 25253 16108 1226 
 91213
 

1984/85 E 316203 142473 31773 25989 16935 1375 976557
 

E Estimate BEPP Macro-economic model -referna scenario
 

Source: BEPP Macro-economic data base.
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Table 2.3.2 Sectoral Shares of GDP in Percent 1972 
- 1984
 

Year 
 Sectoral Share of GDP in Constant 1982-83 Prices, (%) 
Agriculture Industry Transport 
 Construction Energy Services
 

1972/73 57.4 6.4 
 6.2 4.5 
 0.3 25.2
 
1973/74 54.6 6.4 
 8.7 4.5 
 0.2 25.6
 

1974/75 52.4 10.0 
 8.6 
 4.6 0.2 24.2
 
1975/76 52.2 9.6 8.1 
 3.9 0.2 26.0
 
1976/77 49.8 9.7 
 9.6 
 4.6 0.3 27.0
 
1977/78 50.8 9.3 
 8.4 4.4 
 0.3 26.8
 
1978/79 47.6 10.1 
 8.7 6.3 
 0.3 27.0
 
1979/80 47.2 9.9 8.8 4.9 0.3 
 28.9
 
1980/81 46.6 10.0 
 8.4 5.2 
 0.3 29.5
 
1981/82 46.6 10.1 
 8.4 5.5 
 0.4 29.0
 
1982/83 47.2 9.6 8.7 
 5.3 
 0.4 28.8
 
1983/94E 45.8 10.0 
 8.3 5.3 
 0.4 30.2
 
1984/85 45.1 10.0 
 8.2 5.4 0.4 
 30.9
 

E Estimate BEPP Macro-economic model reference scenario
-

Energy sector includes only those in modern sector.
 

Source: BEPP Macro-economic database.
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Table 2.3.3 
Growth Rates of CDP and Its Sectoral Components 1972-1984
 

Average Annual Growth Rates of Value Added % p.a. (Constant 1982-83 Prices) 
Period GDP Agriculture Industry Transport Constructior 
 Ener v Service
 

1972/73- 7.74 5.16 16.22 14.63 7.30 7.99 8.92 
1977/78 

1977/78- 3.08 -0.63 6.23 5.23 9.28 8.53 3.83 
1979/80 

1979/8(1- 4.15 3.18 4.46 2.84 5.82 11.41 5.57 
1984/85 

Source: BEPP Macro-econonic Model (1985) 

Table 2.3.4 Average Sectorsl Shares of Total 
Investment Over Plan Periods
 

1973-84
 

Period 
 Sectoral Shares of Total Investment (%) and Growth Rate (% p.a.) 
Total Agriculture 
 Industrv Transport Construction Energy 
 Services
 

1973/74- 100.0 2c.5, 1j.5 18.8 15.3 10.9 13.0 
1977/78 (22.0) (18.2) 
 (41.8) (12.5) (23.6) (26.4) 
 (19.5)


1977/78- 1K0.0 25.3 19.6 17.4 11.9 13.3 12.5 
12-7", / 0 (9.4) (11.0) (4.6) (16.9) (-1.6) (25.8) (1.0) 

1979/80- 100.0 31.1 14.6 15.2 
 8.2 14.9 16.0
 
984/65 (3.8) (6.8) (-1.3) (-2.8) (-3.3) (12.2) (11.3) 

Average annual growth rate in % p.a. 
in parentheses. 

Source: BEPP Macro-economic Model (1985) 
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an 	 estimated 3.8% 
in the last 
five 	years in constant prices.
has 	 There
been considerable 
 variations 
 in the relative 
 shares of
sectors. 	 the
Of 	 particular note is the way that investment 
in 	 services
grew 	 in tne last five years, at the expense of industry, transport and
construction.
 

lse
Hecu there is no reliable information
73, it is 	 about GDP befjroe 1972not possible to trace the changes in GDP per capita beyondthe period 1974-1981, covering the 	 last two population censuses. 

Usin the populati on estimates rom 	 Tabl oconst ant 1981-83 Taka in Table 2.3.1 the GDP 
2. 2.1 and the GDP in 

per 	capita for1981 have 	 1974 andboen 	 calculated, togethe: with the average annuall growthrate over the soven year period, an(, the results given in Table 2.3.5. 

Table1.3.5 GDP Per Capita, 1974 	mnd 1981 (Constant 1982-83 Prices) 

Year Populat. Ion GDP GDP/capita Average Growth(Mill tons) (Millions, Taka rate 	 % 
Taka
 

1974 
 76.4 
 193906 
 2538
 

1981 
 89.9 
 275594 
 3066 
 2.73
 

Source: Consultants, Table 2.2.1 
and Table 2.3.1
 

2.3.2 	 Sectoral Issues
 

Apart from 
 the detailed composition of GDP as described
there are 	 above,
a number of sectoral issues that 
are particularly 
 relevant
to the understanding of the 
Bangladesh economy.
 

(1) 	Agriculture : 
The 	outstanding feature of 
 land distribution pattern is 
the 


the low average size of holding (1.4 hectares)
even 	this disguises toe and
fact 	that 45% 
of total farm holdings were less
than 	1.0 hectares. Further, about 12% 
of the rural population have no
land and 
a further 
29% have less than 0.2 hectares, effectively also

being landless.
 

'he 	 predominant crop is rice production,

although on average on],, 46" of 	

with 3 growing seasons,
the 	 cropped area is 	 cultivatedthan 	 moreonce a year. Apart from rice,

wheat, 	 the other main cereal cropalthough 	 isits 	 distribution is more limited because of 	 the 
flooding.
 

The 	 rmiin cash 
of 	

crop is jute, with Bangladesh producing about 40%the world's marketed supply. In recent years, however, jutefaced Increasi n competition from synthetics 	
has 

and other substitutesBangladesh has 	 andfaced increased competition from 	other 3ute exporting 
coun tries. 
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Currently Bangladesh does not produce enough cereal crops to feed 
its population even at low consumption level and food grains have to
 
be imported in the range 1-2 million tons annually. Intensive efforts 
are being made to increase food product:ion through the introduction of 
fertilizer and irritgtton technology. The stated aim is to be overalI 
self-suntfficiency in food grains by 19t)0, a] hough reg ont Ily there 
will st II be dotI cIt areoa . 

(2) Industrv : rhe industral sor ttr, accounting for about 10,,
of GDP employs a simitlar percent-, ,- tiu labou force. Sltghtly 
more t han hallt the output is provtded by larqe scale ndus t ry
although smal I scae lo ndus;ttry i.a more productivo pOr unIt o rapIta ]. 

I n the tout-oen vears s nce I ndyptmidene, Government psi i cy
towards industry has been varited. Initially, the nationalt iz.ation of 
large scale prtivate enterprises led to the sector being dominated by
the public setor. A multitude of problems casng lo ss of oUtput and 
inefficiency led the Government in 1982 to return a substantial number 
of previously nationalized enterprises to prtvate owiorship. 

The growth of industrial acttvity in the eonomiy is mainly

determined by the 
 availability of resources, particularly, Government 
investments, which in turn are closely linked to the disbursement of 
external aid.
 

(3) Investment : Since Independence, investment 
 has grown

threefold in real terms, although this obscures the fact that in the 
First Five Year Plan tt grew at an average annual rate 
 of 22.0%,

slowed in the next two years to 9.4% p.a and is estimated to have 
slowed further to 1."% p.a in the Second Five Year Plan. This is
 
clearly one of the main cntributor V reasons for the slow down in the
 
economy (see Table 2.11) Gross nattonal savings have now reached 
 4.1% 
of GDP largely due to the increase in net factor income earned by
Bangladesh labour overseas and remitted home. There has, however, 
always been a signtficant qap between investment and savings which has 
been filled by external aid. 

Ey ernal aid current ly arceounts for over 60% of total 
investment. The Government is the most important investor in the 
economy , acount nq for neary two-tbirds of the total. In recent 
years, hiver , the Government has sought to encourage private 
investment , both i rout national., and foreign tn,;e,stors. 

(4) Balance of trade : Bangladesh has always siffered from a 
structural Ittadle defic t, with exports nove- covem t ti mot-e than 50% or 
the imtport h't I I . Fto t(in a i d has almost entirely f inanced the 
deficit. Exports frnm Bangladesh have traditionally comprised ute 
and )nute produts, tea, leather gmot as and some fish and food it etts. 
Jute however , "t I I I arcoun ts for more than hlaf of tota I export 

Onig_ , despiit a d-c line in its market share in recent years. Non
traditional items such as garment have gradually increased and now 
account for more than 30% of total exports. 
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The nin imports have been food grains and petroleum productsIn 1982 '83, tood grains totald 23% of the total value of Imports,alt hough a sr zeable proportion was in ohe form of grant aid.Petroleum pi-ruct s have grown at a high rate overall throighout thefourtt.ni' 'iF n 1 IICe Independence al though 1-hunro have been somee x I rleY Iv l q1 fluctuations on a year by \eat basis. Despite theoxrotu.me of itrral gas, the balance o trade effort of largepet ro Im pri'idcs imports is likel v to ho felt for many years to 

2.3.3 6h r)[1 it conii n r-los 

Iho t I in,oc' of future GDP depends largely an understanding oftIhe ON*st Int itamework of those indicators that express thed L'opI Tn'it('' 1I the -eCo nc)l1nV. Whilst theoretical analysis can establishthe rolt -- h'1 eluations, s-uch is the complexity of the fartors thata no r model linking the indicators and validated againsthisi r ( t i ::, required. Such an exercise has been carried out blieto , nt. - an Hangladesh Energy Planninqo:it:,the Ptuject , using(li i Ii,.- !-m 1t) !' to 1982. Using their tila 
a 

ro-oconomict model thean:;l tult i:;wd as inputs the exogenous 'orlah lew either agreed bythr Plruininlj Cottltn.osion oi- provided by them. Thus it is proposed touse Ilh. reulits of their macro-economic mtoel as inputs into this 
st ily. 

Aooiimin that economic growth is led by capital accumulation, thelu:PP ptoducd three scenarios based on different annual growth rates
,-, Iinv'sItment or tire period upto 1999-2000. The high and referencesconjrio; w e based on investment growth rates proposed by thePlannnq tmmis.sion,whilst the low scenario was added by the BEPP
check ti, ol ferts to
of a less favourable economi c future. Theassumpt roro lised for total investment growth rates per annum for eachsre.n,iri ) t-!o ih planning period are shown in Table 2.3.6. 

Trh al1-it ion of investment by sector is the critical factor in
deterrmiin'; -,oct oral growth. 

Tailr, 2. i.1 Irtuirre Total Investment Growth Rate Assumptions 

Average annual growth rates, 
% p.a.
Plan Pert ,Plan lidow Scenario Reference Scenario High Scenario 

1'985-86 7 71989-99o 10 

1990-91 
 7 
 10 
 10
 
1094,-95 

199' .06 7 9 10 

Source: B.E.P.P. Macro-economic model 
(1985)
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Table 2.3.7 Future Sectoral Investment Allocation Assumptions
 

Sectoral investment allocations assumption, 
Period
 

Total Agr1- industry Trans- Cons truc-
 Energy Services 
cul tur-e sport tion 

1985/86- 100 27 
 15 15 
 8 20 15
 
1989/90
 

1990/91- 100 25 18 
 15 8 
 18 16
 
1994/95
 

1995/96- 100 20 20 15 
 10 18 17
 
1999/2000
 

Source: HEPP Macro-economic model (1985)
 

In order to determine what these allocations should be, certain
 
policy criteria were established, viz:
 

- Agriculture should 
grow to achieve minimum food grain
 
requirement within 10 years
 

- The shares of 
 the other sectors should reflect an
 
acceleration of 
 the creation of urban industrial jobs and
 
rural investment in services and infrastructure in an attempt

to keep people from migrating to urban centres. 
 With these
 
policies in mind, 
 the Planning Comaission proposed the
 
sectoral investment allocation in 
percentages as shown in
 
Table 2.3.7. 
 It was assumed that these allocations would be
 
the same for each of the investment growth sceneries.
 

Using these assumptions, as well as assumptions about marginal

productivity, of labour, terms of trade, 
 net factor income etc, the

three scenarios wore developed to give forecasts for the economy in

the future. The pro.,ected sectoral values added and GDP in 
 constant
 
1982-83 Taka are shown in Table 2.3.8 and the precentage sectoral 
distributions in Table 2.3.9 for all three scenarios.
 

The average annual growth rates for each 
of the five year plan
periods to 1999-2000 for each sector and GDP are given 
in Table 2.3.10
 
for each scenarios. 

(is Irq the popul at ion forcas ts in Tab] e 2.2. and the GDP from 
Table 2.3.8, the GDP percapita and 
its growth rate for each scenario
 
are 
 shown in Table 2.3.11. it can be seen that, for all three 
scenarios, the GDP per capita is increasing at an accelerating rate,
due to 
the growth rate of GDP being higher than tile population growth 
ra te. 
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Table 2.3.8 Future GODP and Sectoral Values Added, 1985 - 2000 

A. Low Scenario
 

Year GDP 
 Sectoral Values Added (Millions Tk)
Million 

Tk. 

Agriculture Industry Transport Construction Energy Services 

1984/85 316211 142440 31805 25996 16935 1376 97659 
1989/90 395621 162012 42411 31692 22317 2261 134929 
1994,/95 505996 186733 60590 40066 30159 3414 185034 
1999/2000 663035 211499 88484 51993 44646 5163 261250 

B. Reference Scenario
 

Year 
 Sectoral
GDP Values Added (Million Tk)
Million Agriculture Industry 
Transport Construction 
 Energy Services
 
Tk.
 

1984/85 316203 
 142473 
 31773 
 25989 
 16935 
 1376 
 97657
 
1989/90 411310 
 162141 
 42293 
 31665 
 22317 2261 
 134927

1994/95 548093 192125 
 65137 41727 
 31583 
 3590 193026
 
1999/2000 770885 
 228901 
 103228 
 58386 
 50885 
 5895 294039
 

C. High Scenario
 

Year 
 GDP 
 Sectoral Values Added 
(Million Tk)

Million Agriculture Industry 
Transport Construction 
Energy Services


Tk.
 

1984/85 318826 143161 
 32464 26159 
 17093 
 1394 
 98555
1989/90 421699 
 169185 
 47046 33738 
 24117 
 2489 145124

1n94/95 591667 
 209032 
 75521 
 47028 
 36238 
 4191 219657
 
1999/2000 872057 
 258390 125641 
 69009 
 61308 7172 
 250537
 

Source: BEPP Macro-economic model 
(1985)
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Table 2.3.9 Future Sectoral Shares of CDP, 1985 - 2000 

A. Low Scenario
 

Year GDP Sectoral Share of GDP in Constant 1982-83 Prices (%) 

% Agriculture Industry Transport Construction Enervy Services 

1984/85 100 45.0 I0.1 8.2 5.4 0.4 30.9 

1989/90 100 41.0 10.7 8.0 5.6 0.6 34.1 

1994/95 100 36.9 12.0 7.9 6.0 0.7 36.5 

1999/2000 100 31.9 13.4 7.8 6.7 0.8 39.4 

B. Reference
 

Year GDP Sectoral Share of GDP in Constant 1982-83 Prices (%) 

__ Agriculture Industry Transport Construction Energy Services 

1984/85 100 45.0 10.1 8.2 5.4 0.4 30.9
 

1989/90 100 41.0 10.7 8.0 5.6 0.6 34.1
 

1994/95 100 36.4 12.4 7.9 6.0 0.7 36.6
 

1999/2000 100 30.9 13.9 7.9 4.9 0.8 39.6
 

C. High Scenario
 

Year GDP Sectoral Share of GDP in Constant 1982-83 Prices (%) 

% Agriculture Industry Transport Construction Enerqyv Services 

1984/35 100 44.9 10.2 8.2 5.4 0.4 30.9
 

1989/90 100 40.1 11.2 8.0 
 5.7 0.6 34.4
 

1994/95 100 35.3 12.8 
 8.0 6.1 0.7 37.1
 

1999/2000 100 29.7 14.4 7.9 7.0 0.8 40.2
 

Source: BEPP Macro-economic Model (1985)
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Table 2.3.10 F ture GDP and Values Added Average Annual Growth Rates 

Period Scenario 
 Average Annual Growth Rates (% p.a.)

GDP Agricultur Industry Transport Construction Energy Services 

1984/85-

Low 

Ref. 

4.58 

4.58 

2.61 

2.62 

5.92 

5.89 

4.04 

4.01 

5.50 

5.67 

10.44 

10.44 

6.68 

6.68 
1)89/90 

High 5.75 3.40 7.70 5.22 7.13 12.29 8.05 

Low 5.04 2.88 7.40 4.80 6.38 8.59 6.52 
1989/90
1994/95 ef. 5.91 3.45 9.02 5.67 7.19 9.69 7.42 

High 7.01 4.32 9.93 6.87 8.48 10.98 8.64 

Low 5.55 2.52 7.87 5.35 8.16 8.62 7.14
 
1994/95
1999/2000 Ref. 7.06 
 3.56 9.65 
 6.95 10.01 10.43 8.78
 

High 8.07 
 4.33 10.72 
 7.97 11.09 11.34 9.80
 

Source: BEPP -acro-economic Model (1985)
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Table 2.3.11 Future GDP Per Capi a in Constant 1982-83 Prices 

Scenario Year Population GDP G)1'/:! p i La Average Growtlh 
(Millions) (Millions) Taka Rte ( p.a.) 

Ta ka 

Low 	 1984/85 

1989/90 


1994/95 

1999/200() 

Reference 	 1984/85 

1989/90 

1994/05 


1999 /'2000 

1ig11 	 1984 /85 

1989/90 

1994/95 

1999/2000 

Source: Consultants, 


3 178
 

3492 1.90
 

3919 2.34
 

4507 2.84 

3178
 

3492 1.90
 

4084 3.18
 

5040 4.29
 

3204
 

'722 3.04
 

4583 4.25
 

5928 5.28
 

99.5 

113.3 


129.1 


147.1 

99.5 

113.3 

129.1 


147.1 


99.5 

113.3 


129.1 


147.1 


316211 


395621 


505996 


663035 


.316203 


395604 


527188 


741334 


318826 


421699 


591667 


872057 


Table 2.5 and 2.15
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In each scenario, the percentage share of agriculture has
decreased over the 15 
years period to 2000, whilst the othe-
 sectors

have increased. 
 The implications of this 
are 
that as the country
modernizes 
and the economy grows, agriculture is likely to fall in
relative importance. The implication though, 
 is that the service
sector will largely 
 take up the reduction in agriculture's share.
Since most of 
the service sector's activities are concentrated in the
urban areas, this may imply an increase in rural poverty and in urban
 
attractiveness.
 

In ill scenarios, the percentage share of 
transport sector also
shows a decline over the period to 2000. 
 This is contrary to the
common phenomenon of transport sector growing faster than overall -DPwhen the economy is underdevelDped. The descripancy is probably

result of 

a

the REPI' model having been calibrated against the transport

sector performance measured in artificially depressed 
 fares and
rates. lad the value added in transport sector been measured in realterms.the transport sector growth many have been estimated higher. In any case, minor difference in the transport sector estimates do not 
significantly alter the GDP growth estimates.
 

By Sejtemher 1985, the 
Planning Commission decided 
that a rate of
5.4% per 
annum should be adopted as the 
target GDP growth rate for the
Third 
Five Year Plan. This report is based on the target GDP growth
rate of 5.4% 
 p.a. in the TFTP period. For the subsequent periods
rates assumed for the reference scenario were adopted in this 
study.
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2.A Regional Development 

2.4. 1 Existing Rigional Distribution of GDP 

The distrlbut ion of the total GDP by district gives on indication 
of reg tonal varlat-ions in tMe economy. 'This reflects a combination of 
fatorc such as natural resources, locat ion Lndust ty, avw abi tyof i h 
of qricul-url land, and Government policles on reqional development 
and investment, . In order to Ost imate existing and futuore regional 
distrilbution of GDP, two dltai sources were used. I' st I y, t he 
national GDI at constint 1O18'-h t wices, which 'is describte in 2. 3. Ior. 
lQ01 -8 2 is I kn ioli 'lIhIe 2. .I . Then the req i onalI p ro1-ct taIe 
di stribut ion implid in the ONPP report, vo[ ie 2 (1It851, wo98 app 1 ied 
to tile tot l GD 1. 

In ti s , t o r report , the percen taqe di s t:r i iu I ion of tile 
incrementaol increase in total GDP for the pei ied t981 - 84 was used to 
calculate the i-elional GDP. However, the aCtual amount of tie total 
increment ot GDP in the ONPP report was considerably hi qher thn thait 
implied in 'lob Ile 2.3.1 for the same period. For consistency, this 
Ince'ment his teen taken and distri buted accordling to the regi onal 
perceiit aq dI ;t ri it Ion, and tie resul ts qi von in Tabe 2. 1.1 (The old 
system of 20 districts has been retained for this analysis.) 

It can be soon that there were considerable vai jol ions -n hot h 
the absolute amounts and in the qrowth rates in the ieraod 19)1I-82 to 
I93--85. The highest growth rates in regional GDP were in Pabna and 
ogrs on tihe west bank of the Jamuna River. Noakhali also showed a 

very high growth rote,. In contrast, low rates were found in F'aridpir, 
'l'mens inlh and ' tlqa i I. 

'The per capita GOP for the districts was calculated us i ng tile 
regional population estimates in Table 2.2.5, and ire ci von in Tabl e 
2..1.2. It can be seen that three districts experienced a rediution in 
percapita GDP, Chit:tatong Hill Tracts (which also had the highest 
level of percapita GDPI, MImens ingh and Tanga 1. 'Te highest growth 
rates were experi'nceud ,v Pabna, Dogra and Noakhai. 

The sectoral percentage shares of values added are given for 
1981-82 in Table 2.1.3. 'Thii' importance of industry in Dhaka and 
Chittagong compared with the very low level in all the other districts 

can be seen. 'The reverse is true for agriculture, however with Dhaka 
and Chittagong's share being well below the rest of the country.
 

2.4.2 Existin, Regional Economic Features
 

From the analvsis of the sectoral distribution of regional values 
added it can be seend that there are variations between regions. The 
dominance of Dhaka and Chittagong in industry and the resulting heavy 
traffic movement between them is expected to continue. A brief 
description of the industrial sect.'r by district is given in Table 
2.4.4 and the location of the principal industries in Figure 2.4.1 and 

2.4.2.
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Table 2.4.1 
 Existing GDP distribution by district 1981 
- 84
 

(in constant 1982/83 prices)
 
District 
 No. GDP 1981-82 GDP Increment 
 GDP 1984-85 Growth Rate
 

1981-84 
 _ 1981-84 % p.a.
 
M. Taka % 
 % M. Taka Million Tk
 

Chittagong 
 1 25653 
 9.23 7.81 
 2989 28642 
 3.74
 
Ctg. Hill
 
Tracts 
 2 7393 2.66 3.26 1248 8641 5.34
 
Comilla 
 3 20928 
 7.53 5.89 
 2254 23182 
 3.47
 
Noakhali 
 4 10506 
 3.78 7.39 
 2828 13334 
 8.27
 
Syihet 
 5 18593 6.69 4.80 
 1837 20430 
 3.19
 
Dhaka 
 6 35214 12.67 16.68 6384 41598 5.71
 
Faridpur 
 7 13257 4.77 1.88 
 720 13977 
 1.78
 
Jamalpur 
 8 6365 2.29 3.04 1164 7529 5.76
 
Mymensingh 
 9 19372 
 6.97 2.67 
 1022 20394 
 1.73
 
Tangail 
 10 7476 2.69 0.89 341 
 7817 
 1.50
 
Barisal 
 11 12924 4.65 
 2.80 1072 
 13996 
 2.69
 
Jessore 
 12 11478 4.13 3.88 1485 
 12963 
 4.14
 
Khulna 
 13 15592 5.61 3.40 1799 
 17391 
 3.71
 
Kushtia 
 14 6281 2.26 2.20 842 
 7123 
 4.28
 
Patuakhali 
 15 5892 2.12 1.15 440 
 6332 
 2.43
 
Bogra 16 
 8143 2.93 
 6.77 2591 
 10734 
 9.65
 
Dinajpur 17 
 9811 3.53 
 2.95 1129 
 10940 
 3.70
 
Pabna 
 18 9700 3.49 10.18 3896 13596 
 11.91
 
Rajshai 19 
 14758 5.31 
 5.75 2201 
 16959 
 4.74
 
Rangpur 20 
 18593 6.o9 5.38 
 2059 20652 
 3.56
 

Bangladesh 
 277929 100.00 100.00 38274 316203 4.39
 

Source: 
 1. BEPP Macro-economic data base (1985)
 

2. ONPP Vol. 2 (1985)
 

3. Consultants calculations
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Table 2.4.2 Existing Regional Per Capita GDP 1981-84 

(in constant 1982/83 prices) 

District No. GDP Per Capita Growth Rate 

1981 - 82 1984 - 85 p.a. 

Chittagong 1 4356 4438 0.62 

Ctg. Hill Tracts 2 8785 8144 -2.49 
Conilla 3 2904 3049 1.64 
Noakhali 4 2631 3180 6.52 
Sylhet 5 3134 3250 1.22 
Dhaka 6 3229 3360 1.33 
lFaridpur 7 2683 2725 0.52 
Jamalpur 8 2470 2747 3.60 
Mymensingh 9 2807 2783 -0.28 
Tangail 10 2921 2894 -1.31 
Barisal 11 2644 2727 1.04 
Jessore 12 2701 2826 1.51 
Khulna 13 3395 3527 1.28 
Kushtia 14 2583 2700 1.50 
Patuakhali 15 3036 3043 0.07 
Bogra 16 2819 3401 6.46 
Dinajpur 17 2881 2906 1.03 
Pabna 18 2674 3457 8.94 
Rajshahi 19 2644 2792 1.83 
Rangpur 20 2709 2809 1.21 

Bangladesh 3013 3177 1.78 

Source: Tables 2.2.5 and 2.4.1 
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Table 2.4.3 
Fectoral Percentage Distribution of Regional Values Added, 1981/82
 

District 
 No. Sectoral Distribution of Regional 
Values Added, 1981/82,%
 
-Agriculture 
 Industries Transport Construction Services & Other
 

Chittagong 1 
 30.0 
 32.0 7.7 
 4.2 
 26.1
 
Ctg. Hill
 
Tracts 
 2 64.3 8.9 7.8 1.7 
 17.3
 
Comilla 
 3 44.4 7.1 9.7 
 6.4 
 32.4
 
Noakhali 
 4 45.6 
 5.2 8.9 
 7.5 
 32.8
 
Sylhet 
 5 49.0 6.8 8.3 
 6.1 
 29.8
 
Dhaka 
 6 24.9 
 25.8 14.3 
 4.9 
 30.1
 
Faridpur 7 
 51.3 2.0 9.6 
 7.0 
 30.1
 
Jamalpur 
 8 53.3 1.6 6.7 
 7.6 
 30.8
 
Mymensingh 
 9 56.0 2.1 5.3 6.7 
 29.9
 
Tangail 10 
 53.4 
 3.4 8.4 
 6.0 
 28.8
 
Barisal 
 it 47.1 1.3 9.8 7.5 
 34.3
 
Jessore 
 12 50.1 
 4.4 8.5 
 6.2 
 30.8
 
Khulna 
 13 46.2 
 9.7 10.5 5.4 
 28.2
 
Kushtia 14 49.3 6.7 5.3 6.4 
 32.3
 
Patuakhali 
 13 57.0 1.0 5.3 
 6.3 
 30.4
 
Bogra 
 16 54.6 
 1.9 6.3 1.9 
 35.3
 
Dinajpur 17 
 54.3 4.4 5.2 
 6.5 
 29.6
 
Pabna 
 18 50.6 5.6 7.0 
 6.3 
 30.5
 
Rajshahi 
 19 52.9 
 2.6 7.5 
 6.5 
 30.5
 
Rangpur 20 
 54.8 
 2.9 6.3 
 6.7 
 29.3
 

Bangladesh 
 46.6 
 10.1 8.4 
 5.5 
 29.4
 

Source: ONPP Vol. 2 (1985)
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For the most part, industrial activity is small scale, and apart

from one or two places, scattered. At the present, 
 the only major

mineralogical activity 
 relates to the exploitation of the gas fields
 
in 
the eastern part of the country, prudominantly in Syihet, Comilla,
 
Noakhali and Chittaqong.
 

Stone, cement, fertilizer, paper, 
 jute and jute products,
 
cereals, sugarcane and petroleum products account 
for the bulk of
 
goods moved in Bangladesh - apart from imports. Some of 
these are
 
described in more detail:
 

(1) Stones : 
Apart from the use of river washed stones and
 
gravel, mainly in Sylhet, and Dina3pur, there
 
is a deposit of boulder and gravels at Banda
 
Tilla, Chittagong. Also calcarious sand stone
 
is supplied from Chittagong Hill Tracts.
 

(2) Fertilizer : 	The demand 
for urea fertilizer is currently
 
just about macched by supply, with an
 
estimated demand of 708,000 tons 
 and a
 
production of 760,000 tons 
 in 1982-83.
 
However, whilst existing production will peak
 
at about 840,000 tons in 1985/86, the demand
 
will grow at a faster rate, outstripping
 
supply. Because there is currently no natural
 
gas in the northwest, no urea fertilizer can
 
be produced there, although 
 the existing
 
demand is estimated tc be 217,000 tons 
 in
 
1983-84.
 

(3) 	Cement : Tlv current level of demand is about 1 million
 
tones annually. The supply from factories in
 
Bangladesh is about 300,000 tons, leaving a 
shortfall of about 700,000 tons to be 
imported. 

(4) Paper : The current demand for newsprint of about 
35,000 tons is just met by the supply, 
although there is no supply of security paper, 
to meet an estimated current demand of 900 
tons. 

(5) Jute : The current production of 6.7 million bales 
comes principally of five districts, 
(18%), Mymenisingh (14%) Jessore 

Dinajpur 
(10%), 

Farid; Ar (10%) and Dhaka (8%), acrounting for 
some 60% of the total. The rest is scattered 
through out the country, although Chittagong, 
CHT and Patuakhali produce virtually nothing. 
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(6) Rice and 

cereals 


Food grains are 
the most important single

commodity produced 
 in Bangladesh, with
 
national production estimated at 
around 15-17
million tonnes. Because food self-sufficlency
has an important bearing a both the absolute
volumes of corals being moved and the
Legigonal distribution of much movements 
has been analyzed 

it 
in detail in the section 

2.4.6.
 

Table 2.4.4 
 Brief Description of Industrial Activities by 
District
 

District 
 No. Brief description of 
industrial activities
 

Chittagong 
 1 Principal centre for heavy and medium industry,
mainly because of its port. Important industries 
are 
jute, cottton engineering, chemicals, cement,timber mills and tannaries. The only oil
refinery and steel mill in Bangladesh are in
 
Chittagong.
 

Ctg. Hill Tracts 2 The 
 significance 
 of industry 
 is in the
 
exploitation 
of the natural 
 resources. 
 The
Karnafuli 
 Hydro electri.c project 
at Kaptai

produced 23000 KWH in 
1981-82. There are 
paper
mills, timber and plywood factories and 7ubbera 
proeect which produced some 180 
tons of latex in
1981-82. 
 There are also chemical factories and anumber of small scale and 
 cottage industrial
 
units in the 
reg-on.
 

Comilla 
 3 
 The Principal industrial activities are 
 textiles
 
jute, food manufacturing, 
chemicals 
 and pharmaceuticals 
 and tobacco. There is also a large

number of cottage industries.
 

Noakhali 
 4 The level of industrial activity is low, 
 being

mainly cottage industries 
and hand weaving.

There are 
some engineering works and 
jute mills.
 

Sylhet 
 5 One of 
the two cement factories of Bangladesh is

located 
 in Sylhet, using limestone mainly

imported from India. 
 There are a number of small
scale and cottage industries. Sylhet is a major
producer of 
 gas from its gas fields and stones
 
and gravel from rivers and 
 flood areas. Tea
processing industry 
 is also located 
 in this
 
district.
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Dhaka 6 Dhaka is famous for its weaving industry. It has 
a very significant proportion of the countries 
hand 1 coins, jute and text i Ie mi I1fn. Fort i lIIer 
production from natural ,Is and other indusrtial 
units reinforce the dominance of Dhaka in t he 
indtustrial Iec t-, overa I I-lher i :0ti I t 1 

Faridpur 7 The industrial sec t oi- ISq I Ie !-iI!, ei 
predoci nan tly cot tage and smaI I nra Ie i ndlius tr es 
There are -sne food manu factri nq plaInt n as wel I 
as textiles and pharcacout ical prodtict. 

Janalpur 8 There Is very little 
than cottage and small 

i ndiistr tal activity 
scale units 

other 

Mymensingh 9 A lute mill and a cotton textile mill and a few 
small factories are a] I that constI tites tile 
industrial sect or apart from the cottage 
industries. 

Tangail 10 Famous for its weaving industry. There 
weaving mills as well as jute mills. 

are cotton 

Barisal 11 There is no major industry. Small scale and 
cottage industries only, comprise the industrial 
sector. 

Jessore 12 Handlooms and weaving are principal activities, 
although the sugar mill produces about 8% of the 
total output for Bangladesh. 

Khulna 13 Principal industries are textiles, newsprint, 
hardboard, iron re-rolling, ship building, wood 
processing, engineering workshops and some fish 
processing. 

Kushtia 14 Principal industrial activities are textiles, 
weaving, (Particularly handlooms) some 
engineering and sugar mills which produce nearly
20% of the total output of Bangladesh. 

Patuakhali 15 There are no major industries. 
factories are the only industry in 

A few small 
the district. 

Bogra 16 There are textile plants, 
other processing plants. 

sugar and rice and 

Dinajpur 17 Principal industries are 

silk factory 

textiles and sugar and a 

Pabna 18 Jute, sugar and cotton mills are the principal 
industrial activities with a considerable number 
of small scale and cottage industries. 
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Rashahi 19 There is not much industrial effort, apart from 
sugar mills, a )ute mill, two textile mills and a 
silk factory. 

Rangpur 20 There are three sugar mtlls and a spinning mill.
For the rest there are a variety of small scale
and cottage industries. A tobacco processing 
plant also exists. 

2.4.3 Rural Development and Decentralization 

The dominant factor that has influenced regional disparities hasbeen that of the large urban centres, such as Dhaka, Chittagong,Rajshah i , Khulna, etc. These cities have attracted investment anda conseotuen(-', as
have become growth centres. Although there have beenattempts .it ru rIal development in the past , they have not been 

par t. Ci Ilar Iv uccess fulI at raising tile Iiving standard (,f t:hepoor. Du ri nI rura It he s Ixt eS , Thana 'iraininq and Development Cnt res(TTDC ) were otlii, 1 shod for farmers , co-operator, , etc , to aigment thedove Iopmen t act i tie; at the grass roo t level . The TTDC representeda st ructi-e for the decentiralizat ion of the res;ource allocation andmanagement of projects like Rural Works Programme, Thana (now Upazila)irrigation Programme , re-excavat Ion of derel Ict tanks, inputdistribution marketing and training. The Integrated Rural DevelopmentProgramme ( IRDP) was launched in 1971 on the Comil Ila Co-operativemodel to co-ordinate rural development activities. The emphasis ofthese programmes was on building infrastructure and on some productionprogrammes. The creation of lobs for rural unemployed and theprovision of basiC necessities was given lesser importance. There waslittle involvement of people at the grass roots level il the
development process. 
 This led theto realization that administrativedecentralization would be a necessiry first step towards achieving
rural development-. 

In 1976, 
 four Divisional Development Boards 
were created in each
administrative dlvisional headguarter at Dhaka, Chittagong, Rajshahiand Khulna. The main functions of these Boards were: 

(a) to prepare schemes for 
the concerned Division;
(b) to approve of the prolects upto certain costs;

(c) to execute and supervise the approved projects;

(d) to grant 
loans for setting up of cottage industries;
 

It was subsequently real ized that these Boards were havinglimited success, part ly due to tihe physical size of the regions. This
has led to the present Government policy of decentralization down tothe Upazila level. This has led to the creation of 64 districts, sub 
divided into 4160 tpazmlas. 

Under the reorganized set tip, Upazila becomes the main centre ofadministrat ie and development activities. The Upazila authority isentrusted with ill development activities including repairs,
renovations and maintenance of public institutions and infrastructural
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facl-lities. 'T'he Cn't ra I Government '7i I Per formpI the req ulatory 
functions and provide technical ]uid(inrc" anul stpe-v i:ion as whenand 
needed by pa.-ila admlnist rat ion. 

Initiall', thIieteio.ripr' ioti for dovelIpmen t have been set by the 
Government is follow ;: 

(a ) Aq -i cuIlt1r , IeI'l q t ion, cot tage industry 
(b) it ys t( II 11n1r me;tlct ure; 
((') Soo I CO fliti t I nfrastructure; 

(d) Spoi I lilt cu Iture; 
(0, "Ii I:tI ]o IS. 

Funds ha, en provided by the Government to ini tiate the 
programmes and revenue sources identified for future income. The main 
source of futuiit revenue, arm: 

(a ) Tease of' noney' 00 inland fisheries; 
(b) Taxes on profession, trade, etc; 
(C tmame monev front markets, fortes, etc.; 
(d Tax on tramat ic and theatrical shows, exhibitions, etc. 
(o lees f()Ir I lcenro and perii ts by Upaz Ia Parishad; 
(f) Tools oil c V cos and faci I ties; 
(qg Arrantoreet of :sharinq revenue with Upazlla by national 

(;o, 'r mon I; 
(i Dove, Iopment trant by Central Planning Body. 

As a resu It of this move to decentralize administration and
development pruarytimes , there is likely to he a greater emphasis on 
regional balance, with those areas that have tradi tonallv received 
less investment expe.r encing higher economic growthi rates, albeit from 
a lower base. 

Al tPhounh this process has only just commenced, the effect of a 
more equitable distribution of investment was assumed by the ONPP 
report (1985) for the period of the Third Five Year Plan, in its 
estimate of the percentage distribution of the increment in GDP. For 
the purposes of this study, it is assumed that this trend will 
continue in the future. 

2.4.4 Future Reqional Distribution of GDP 

The estimates of national GDP for the future have been made in
 
section 2.3.3. 
 In the ONPP project the study team made estimates for 
the distribut:ion of the incremental growth in GDP upto 1990, on the
 
basis of a policv of i.,c-easing decenta-lizat ion. In order to see the 
effect: of cont inuing this trend u, to 2000, it: has been assumed that 
the percen t age distributions of future increments (based on tile 
estimates in 'Iane ?.3.8) will he I ,- same as predicted for the period
1984.-085 to 1989-1990. The results are shown as Alternative A in 
Table 2.4.5. 'his scenario would result in a declining GDP per capita

for Dhaka and Ctg. lll Tracts making Dhaka the lowest: in the country 
by 199 4-1995 see Table 2.4.6. 
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Table 2.4.5 Future Regional Distribution GCP 185 - 2000, Alternative-A 

District No. 1985 GIP 19)00 GI)P C. P. 1095 GDPI'G.R. 2000 G)P G. R.Millions Mill ins i.. 1i ions Sp. t. Million)s p.;.'I'k Tk. Tk. lk 

Chit tagong 1 28642 33667 3.2Q 41 (PG 4.52 55551 5.75 
Ctg. Itill 

TroCt s 2 8641 9181 1.22 10076 1.88 115'32 2.74
Comi lla 3 23182 29176 4.71 39111 	 6.04 5527() 7.16 
Noaikhali 4 13334 16819 4.75 22'5 6. 05 31007 7.2]
Svlliet 5 20430 24399 3.02 30)975 4.80 4165 6.12
Dhaka 6 41598 49704 3.63 63138 4.90 85002 6. 13 
Faridpur 7 13977 16453 3.32 2(558 4.56 27239 5.79 
Jimia I pur 8 	 7529 9331 4.3) 12318 5.71 17179 	 6.88 
Mymensingh 9 20394 24337 3.61 30877 4.88 41520 6.10 
Tangai I 10 7817 9365 3.68 119:31 4.96 16107 6.19 
Barisal 
 11 	 13996 17369 
 4.41 22Q61 5.74 
 32062 6.91 
, 12 12963 17400 6.08 2475 h 7.31 8.2136727 


Kh 13 1739 -10185 3.03 24817 4.22 32355 5.45
 
Kusht in 14 7123 	 10030 8.36 16468 9.13 25955 	 9.53Patuakhali 15 	 6332 7586 3.68 
 9665 4.96 13040 6.19
 
Bogra 16 
 10734 14615 
 6.37 21049 
 7.57 31521 8.41
 
Dinajpur 17 10940 14869 
 6.33 21382 
 7.54 31982 8.39

Palha 18 13596 18976 6.91 27897 8.01 42416 8.74
 
Roj!li i 19 
 16()59 22849 6.15 '32613 7.38 48503 8.26 
Rangpur 20 20652 28685 6.80 42001 7.92 63673 8.68 

Bang] ildtlh :316230 395604 4.58 527188 5.91 741334 7.06 

Source: 	 ONPP Volume 2 (1985) 

Consultants, Table 2.3.8 and 2.4 
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Table 2.4.6 Futiure Reg ional Per CapiLa GIP, 1980-2000, AlLernative A 

Dlistrict No. GD)P Per CapiLa iaka (Constan tI 1982-83 Prices) 
1980-81 1984-85 1989-90 1994-95 1999-2000 

Ch.i Ltagong I 4356 4438 4467 4780 5444 

(Ctg. I1 I1 

Tracts 2 8785 8144 6036 4673 3858 
Comil Ila 3 2904 3049 3504 4276 5470 
Noakl Ii 4 2631 3180 3692 4556 5907 
Syliet 5 3134 3250. 3548 4139 5169 
Dhaka 6 3229 3360 3261 3374 3718 
Far i(lpur 7 2683 2725 3003 3505 4001 

Imlplir 8 2470 2747 3068 3648 4573 
Iymens ingh 9 2307 2783 3002 3440 4174 
Tanga iI 1o 2921 2894 3126 3586 4349 
Barisal 11 2644 2727 3136 3853 5027 
.lessore 12 2701 2826 3307 4105 5322 
Khulna 13 3395 3527 3630 3971 4637 
KusIitia 14 2583 2700 3487 4670 6382 
Patuakhali 15 3036 3043 3304 3849 4833 
Bogra 16 2819 3401 3983 4934 6354 
Dinajpur 17 2881 2906 3357 4110 5251 
Pabna 18 2674 3457 4171 5283 6873 
Rajshahi 19 2644 2792 3261 4059 5327 
Rangpur 20 2709 2809 3472 4524 6101 

Bangtadesh 3013 3177 3492 4082 5038 

Source: Consultants Table 2.2.5 and 2.4.5 
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This scenario is considered to 
be highly unlikely, as it wouldeither provoke an 
 increase in investment in Dhaka (with a
corresponding 
reduction elsewhere) or the attractiveness of Dhaka fornet in-migrat Ion 
 would diminish, givi rig a tower (Irowth rate of 
population. 

An alternative sconario, has also been considered, bla.sed on thesame population forecasts. Assuming the worst !ffects of regionalimbalance have been eliminated by 1989-90, and that tho per capita GDPin Dhaka and Chittagong tiM11 Tracts will not cont lUe to decline andthat all districts will remain ct- their Level relative to the national average in 1989-90 upto 2000, an alternative scenario has beenprojected, as Alternative D and is shown in Table 2.4.7. This gives amore equitable oLstri1)utLion of GDP per capita. See table 2.-1.8. 

2.4.5 Future Regional Economic Developments
 

There are three 
main factors that will effect and possibly alterthe existing regional development pattern: 

- Administrative decentralization 
- Agricultural development, 
 and in particular, overall food 

self-sufficiency, 
- Mineralogical exp'loitation. 

With decentralization, 
 there will come a 
more equitable
distribution of 
resources 
and, hopefully, 
 a more balanced demand for
transport. 
 The development of more 
regionally based facilities
services should mean that people have to travel less 
and 

than at:present,in order 
 to use them. On 
the other hand the rising income would
induce people 
 to make more trips. The net effect may well be 
 more
 
trips.
 

The thrust for overall 
food self sufficiency 
 will have major
impact on 
 regional development. 
 The plan to be self-sufficient 
 in
food by 1990 hides the fact that 
some areas, such as 
Dhaka, Chittagong
and Khulra will still be 
very much in deficit, whereas 
 the surplus
areas wil 
 lie 
 in the north and northwest. 
 Because of the
significance of these changes, 
a more detailed study has 
been made in
 
Section 2.4.6.
 

There are severil mining projects that: could also significantly

alter the regionalI development pattern 
 and have an impact on thetransport sy stem. In some cases, proposals for the transport of the
outputs 
 have been included in the projects feasibility study. Thus,it is proposed to canalize the Korotaya river from Iadhyapara in
Dinajpur to the port- of Raghabari and to canalize the Atrai -Jamuna
river front Jarmalgoni, Joypurhat also to the port of Btlghabari. These are intended to,provide for the shipment of coal and limestone to t:heother ares of Bangladesh by inland Water Transport. It is worth
mentioning, however, tlht existing rail facilities provide access tothese mining project:s and the Baghabari port:.
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Table 2.4.7 Future Regional Distribution GDP 1985 - 2000, Alternative-B 

District No. 1985 GDP 
Millions 

Tk. 

1990 GDP G.R. 
Millions %p.a. 

Tk. 

1995 GDP G.R. 
Millions %p.a. 

Tk. 

2000 GDP 
Millions 

Tk 

G.R. 
%p.a. 

Chittagong 1 28642 33667 3.29 45595 6.25 65143 7.40 

Ctg. illl] 

Tracts 2 8641 9181 1.22 15285 10.73 25782 11.02 

Comilla 3 23182 29176 4.71 37431 5.11 50598 6.21 
Noakhali 4 13334 16819 4.75 21370 4.91 28583 5.99 
Sylhet 5 20430 24399 3.62 30798 4.77 40894 5.83 

Dhaka 6 41598 49704 3.63 71005 7.39 106562 8.46 
Faridpur 7 13977 16453 3.32 21352 5.35 29220 6.48 
Jamalpur 8 7529 9331 4.39 12074 5.29 16471 6.41 
Mymensingh 9 20394 24337 3.61 31389 5.22 42672 6.33 

Tangail 10 7817 9365 3.68 12124 5.30 16547 6.42 
Barisal 11 13996 17369 4.41 21736 4.59 28581 5.63 
Jess 12 12963 17400 6.08 23188 5.91 32607 7.06 

Khuirj a 13 17391 20185 3.03 26320 5.45 36198 6.58 

Kushtla 14 7123 10639 8.36 14295 0.00 20267 7.23 

Patuakhali 15 6332 7586 3.68 9588 4.80 12749 5.86 
Bogra 16 10734 14615 6.37 19778 6.24 28236 7.38 
Dinajpur 17 10940 14869 6.33 20297 6.42 29220 7.56 

Pabna 18 13596 18976 6.91 25724 6.27 36786 7.42 
Rajshai 19 16959 22849 6.15 30313 6.82 42434 6.96 
Rangpur 20 20652 28685 6.80 37526 5.52 51784 6.65 

Bangladesh 316230 395604 4.58 527188 5.91 '41334 7.06 

Source: Consultants. 
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Table 2.4.8 
 Future Regional Per Capita GDP, 1980-2000, Alternative B
 

DistrictNo.
District NGDP Per Capita Taka (Constant 1982-83 Prices)
 

1980-81 1984-85 1989-90 
 1994-95 1999-2000
 

Chittagong 
 1 4356 4438 4467 
 5190 6384
 
Ctg. Hill Tracts 2 8785 8144 
 6036 7090 8626
 
Comilla 
 3 2904 3049 3504 5007
4093 

Noakhali 
 4 2631 3180 
 3692 4308 
 5277
 
Sylhet 
 r 3134 3250 
 3548 4115 5C71
 
Dhaka 
 6 3229 3360 3261 4660
3794 

Faridpur 
 7 2683 2725 3003 
 3641 4292
 
Jamalpur 
 8 2470 2747 
 3068 3575 
 4384
 
Mymensingh 9 
 2807 2783 
 3002 3497 4290
 
Tangail 10 
 2921 2894 3126 
 3644 4467
 
Barisal 
 11 2644 2727 
 3136 3648 
 4481
 
Jessore 
 12 2701 2826 
 3307 3845 
 4725
 
Khulna 
 13 3395 3527 
 3630 4212 5187
 
Kushtia 
 14 2583 2700 3487 4983
4054 

Patuakhali 
 15 3036 3043 
 3304 3818 4722
 
Bogra 16 
 2819 3401 
 3983 4636 5692
 
Dinajpur 
 17 2881 2906 3357 4797
3901 

Pabna 
 18 2674 3457 4171 
 4871 5961
 
Rajshahi 19 
 2644 -2792 3261 
 3773 4661
 
Rangpur 
 20 2709 2809 3472 4962
4042 


Bangladesh 
 3013 3177 
 3492 4082 5038
 

Source: Consultants. Table 2.2.5 and 2.5.7
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2.4.6 

Other developments 
 in the same region are the Bahi Maddharpur
Hardrock and Bangalibazar Maddharpur limestone prolects, 
 as well as anewly discovered, but significant, 
 coal field in Dinalpur. As these

natural 
 resources are developed, they will 
place a demand on the
transport system even before there is any production as construction 
equipment and other goods till be needed in the development phase. 

These projects in the northwest further emphasise the necessity
of developing an adequate transport system in that. region. 

The limestone deposit in Joypurhat is intended to be the basis
for a cement complex to provide for the needs of the northwest, and 
possibly for other areas. 

With such an 
 increase projected in commodity outputs in the
northwest, it is possible that a r 
, detailed regional development

study will need to be undertaken in or,ar to coordinate what may 
be
 
competing demands for 
resourrrs, particularly transport.
 

At present no gas has been found on the west bank of the 
 Jamuna

river, necessitating fertilizer being moved from the Urea plants 
 in
Dhaka, or even imported. If gas is found, or if a gas pipe line is

constructed, the construction of urea fertilizer plant in 
the north
west would meot- the growing demand of the region. 

Such is the existing distribution of the industr'ial base of 
 the
 country, it is unlikely that major changes will occur, at least within

the next five years. Although food self-sufficiency will enable
 
resources to be channeled into other sectors, 
 this will not happen

before 1990.
 

Most of the scenarios of economic growth and 
 population growth

and distribution are based on existing trends and past 
 developments.

For this study these scenarios have been accepted with some allowances
 
for those effects already described. This will set thn 
 broad

framework witnin 
 which national transport planning can 
 take place.

The locations of planned and proposed developments are shown 
in Figure
 
2.4.2.
 

Existing and Future Regional Food Production and Consumption
 

The existing production of food grains 
is not sufficient for the

population, even at 
a low level of consumption and consequently up to
 a million tonnes a year are imported, mostly through the port of
 
Chittacong. The overall picture, however, hides a more serious
problem, that of regional deficit. Even if the total production can

be raised to national food self-sufficienty, there will still be
 
areas that ace considerably in deficit, 
 notably Dhaka, Chittagong and
 
Khulna due to the large urban populations. 
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Because of 
the volume, 
 and the likely changes in disLribtionpatterns as a result of 
reduced imports as national self-sufficiency
is attained (target date is 
1990), 
 the estimated food production and
consumption has been calculated for each district, 
based on existing
and projected populations and assumptions on consumption rates, as
well as predicted future production. 

A slight rise in the average daily consumption per capita(426 gin) in 1981 to 16.6 oz (470 
from 

gn) has been assumed. The 
15 oz 
population forecasts, based theon ONPP preferred scenario have beenused (from Table 2.2.5). Estimates of existing and 
 future cereal
production by district have been made by the BEPP Rural EnergyAnalysis, and have been used for this analysis (allowing 10% forlosses and 
 seed). The estimated existing 
 and future cereal
consumption 
 by district are in 
Table 2.4.9. and production in Table
2.4.10 and the deficit or surplus in Table 2.4.1 1. 

It can be seen that with few 
 exceptions, 
 all the districts
demonstrate a consistency in the direction of 
the balance, i.e those
with a surplus increase their surplus 
over time (eg Ranqeur) those
with a deficit either reduce and go into surplus (eco Pabna) orincrease in deficit (eg Dhaka). 
 The only exceptions to this are
Noakhali, which 
 slowly reduced its surplus and 
 becomes a slight
deficit by 2000, Faridpur, which although declining in deficit,remains in deficit by 2000, Sylhet Patuakhali and Hogra, whichfluctuate in surplus and Barisal which dips into deficit before
 
increaqi.ig substantial ly.
 

Although there is 
 not much change in the pattern of the balance,deficit or surplus, the way in which the deficit areas cat, be fed willchange signi ficant ly. At the moment, the food imports thatsubstantially supply Dhaka, Chittagong and Khulna, move from southnorthwards. Chittagong, Chittagong Hill Tracts and Ccmilla all largedeficit areas can currently be supplied from thn imported food. Inthe future, Dhaka is likely to be supp'ied from a different directionto the existing situation, t hat is, from north and particularlynorthwest. Khulna, (and Kushtia) should be supplied from the growing
surplus from Rarisal an6 Patuakhali.
 

Although overall 
 there may be self-sufficiency in food, not allthe theoretical surplus will be marketable. However, the patterns ofmovement are unlikely to 
be affected by this and Table 2.4.11 
can be
used as a guide to future food grain movements. 
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Table 2.4.9 Estimated Existing and Future Cereal Consumption 1981-2000
 

District 
 No. Estimated Cereal Consumption
 
1981 1985 1990 1995 2000


(1000T) (IOOT) 1OT)( 000T) 100T) 

Chittagong 1 886 1029 1232 1475 1750
 
Ctg. Hi11 Tracts 2 121 169 249 362 513
 

Comilla 3 1098 1213 1362 1536 1734
 

Noakhali 4 669
609 745 833 929
 

SyIhet 5 903 1003 1125 1257 1384
 
Dhaka 6 1622 
 1975 2492 3142 3922
 

Faridpur 7 818
757 896 985 1082
 
Jamalpur 
 8 392 437 497 567 645
 

Mymensingh 9 1049 1169 1326 1507 1706
 

Tangail 10 431
390 490 559 635
 

Barisal 
 11 746 819 906 1001 1094
 

Jessore 12 643 
 732 860 1013 1184
 

Khulna 13 787 1049
696 909 1197
 

Kushtia 
 14 367 421 499 592 698
 

Patuakhali 15 294 332 
 375 422 463
 
Bogra 
 16 435 503 600 716 851
 

Dinajpur 17 511 
 600 724 874 1045
 

Pabna 18 627 887
548 744 1059
 

Rajshahi 
 19 842 969 1146 1349 1562
 

Rangpur 20 1173
1041 1351 1559 1790
 

Bangladesh 13950 15876 21685
18528 25243
 

Per capita 
 Oz 15.0 15.4 15.8 16.2 16.6
 
consumption/Day gm 426 437 448 460 
 470
 

Source: Consultants, and Table 2.2.5
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Table 2.4.10 
Estimated Existjnp and Future Cereal Production 1981-2000
 

District No. Total Cereal Production 

1981 1985 1990 1995 2000 
Actual 
O(00T) 

Est-
imated 

p.a. Est-
imated 

p.a. Est-
i11ated 

p.a. 
___mated 

Est- %p.a. 

Chittagong 1 836 903 1.95 1011 2.29 1153 2.66 1316 2.68 
Ctg. Hill 2 114 124 2.12 150 3.88 181 3.83 198 1.81 

Tracts 

Comilla 3 1097 1212 2.52 1361 2.35 1507 2.06 1653 1.87 
Noakhali 4 718 760 1.43 842 2.07 933 2.07 996 1.32 
Sylhet 5 1282 1347 1.24 1465 1.69 1640 2.28 1844 2.37 
Dhaka 6 830 1031 5.57 1259 4.08 1484 3.34 1737 3.20 
Faridpur 7 489 543 2.65 709 5.48 917 5.28 1129 4.25 
Jamalpur 8 471 592 5.88 723 4.08 877 3.94 1036 3.39 
Mymensignh 9 1558 1737 2.76 1986 2.72 2257 2.59 2563 2.58 
Tangail 10 496 650 6.99 772 3.50 902 3.16 1010 2.29 
Barisal 11 842 885 1.25 1084 4.14 1440 5.84 1909 5.80 
Jessore 12 625 780 5.69 982 4.71 1207 4.21 1347 2.22 
Khulna 13 632 706 2.81 775 1.88 853 1.94 933 1.81 
Kushtia 14 347 430 5.51 491 2.69 557 2.55 621 2.20 
Patuakhali 15 418 447 1.69 355 4.42 749 6.18 1017 6.31 
Bogra 16 654 899 F.28 1007 2.29 1110 1.97 1187 1.35 
Dinajpur 17 853 961 3.03 1114 3.00 1310 3.29 1541 3.30 
Pabna 18 470 683 9.79 918 6.09 1143 4.48 1342 3.26 
Rajshahi 19 864 1114 6.56 1391 4.54 1665 3.66 1984 3.57 
Rangpur 20 1414 1676 4.34 1983 3.42 2366 3.59 2848 3.78 

Bangladesh 15010 17479 3.88 20578 3.32 24251 3.34 28211 3.07 

Source: BEPP - Rural Energy Analysis 

N,B These figures are gross production 
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Table 2.4.11 Estimated Existing and Future Cereal Surplus or Deficit 1981-2000
 

District No. 	 1981 1985 1990 1995 2000 
1000T IOOT 10001' 100T 10001' 

Chittagong 1 	 -134 -216 -322 -437 -566 

Ctg. Hill Tracts 2 - 18 - 57 -114 -199 -335
 

Comilla 3 -111 -122 -137 -180 -246
 

Noakhali 4 37 15 13 7 - 33
 

Sylhet 5 251 209 194 219 276
 

Dhaka 6 -875 -1047 -1359 -1806 -2359
 

Faridpur 7 -317 -329 -258 -160 - 66
 

Jamalpur 8 32 96 154 222 287
 

Mymensingh 9 353 394 461 524 601
 

Tangail 10 56 154 205 253 274
 

Barisal 11 12 - 23 70 295 624
 

Jessore 12 -81 - 30 24 73 28
 

Khulna 13 -127 -152 -212 -281 -357 

Kushtia 14 -55 - 34 - 57 - 91 -139 

Patuakhali 15 82 70 125 252 452 

Bogra 16 154 306 306 283 217 

Dinajpur 17 257 265 279 305 342 

Pabna 18 -125 -12 82 142 149 

Rajshahi 19 -64 34 106 150 224 

Rangpur 20 232 335 434 570 773 

Bangladesh 	 -441 -144 - 6 141 146
 

Source: Consultants, Table 2.4.9 and 2.4.10
 

N.B. Cereal balance = Gross production - 10% gross production for losses
 

and seeds - consumption.
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2.5 Transport. Overview 

2.5.1 Historical tpaokground 

Before 794I7 and pairti t ion, tile transport syste ll, ,f the req ionwest of Jamtn-i River was basically oriented to servo tie pc r t' ofCalcutta. The Northeast was tied to Assam in terms
the of transport, andSoutheast to the port of Chittagong. There were few paved roads.Although there was wella dovelopeO rail system, it was not designedto serve the needs of t he rlg ion -t-hou t Ca c tit a. 

After the part ition Chittilonq was the oni, port and was a ma jorterminal run hv the railways. After pa tition, a second port, Chalnaon the Pusur ri vr was aolected. There were lonq delays in ylanningand const ruic t ion and because of siltation of the river itJust is onlybecominq full operat lonal, although mi dstreom tin Ioad i ng andloading of vessels has been carried out for some t ime. 

Railways became isolated after 
were 

the partition. Linkages to Indialost. Subse-quient neglect of maintenance and proper invtstimon 
have contributed to its decl ine. 

Apart from lhe railway, transport was also handled by inlandwater transport . Because of the dominance of the Railway toard, (theyeven ran their own fleet of barges) for many years IWT was not very
well organizod or equipped. 

The rivers wore used, however, for Indian transit trafficCalcutta and Assam, uplo 1965 
between 

and the war with Pakistan. Thereafterthe border was Insed unt i the Itberat ion of Bangladesh, by whichtime India had i I I t ,1 broad gauge ra i I Ink and had foundalternatives that did not involve a transit ip uanqladesh. 

In the t)5 0s and 60s, considerable effort:s were made to deve lopthe road networ-k, despito the difficulties posed by numerous riversand lack of suitabler matc;ial for the embankment. Necessary to keepthe road above flood levels. tridges were built and major river 
cross ing were 1,Vreuii,' ferries. 

In t.is period, the road network increased front some 460 kii ofpaved road to 32001 kin. Inland river ports were bilt and new railwaystations and sildints Were added to the rail system. 

The war -, I ib i-,at ion , however , undid much of whatdevelopedt throh had beent ite Icstruction of bidges, rail track, rollingstock. ships ,a ports. Enormous efforts were made to restoretransport svstems thein the af t ermathh of the war wi th massive investmentsin constiruct ,n sit rollinq stock. In this period, mosttranspor t opora.t of the r -re national ized. More recently, however,privatLization has loon encouraged, and the state owned operators are now facini coimror-ia l competition. 
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2.5.2 Existinq Situation 

As a resu t of the massive investment in the early 1970Is t ie 
basic network is ubst ant ial lv complete, apart from al few not b! e 

exceptions. The ran Iwavs and the waterway t ran.port , however , have
had investment s foccu;ed on rol I nq stock or ves.Tel I aIquis It il wit I 
little i mp vomon t in infrastru ctuleto which i\av :; the I(),dil1-,work 
to meet t li, i iC'-roUi, u lemand of in expand i so pouulit ion and , 4&'flti\'. 

As the -ivera f-low north to -,nutth, the land t rant;ort ; :;tt eltl 
have tended to t I Iow- the same 1I nt. Thus it i.- tIlu hiiiie r to t" rv.l 
on a nortth sout h axis than east-west, what ever node is i:;el. The 
Jamuna Ri ver virtually cuits the counttry in two, aind althiic u i there ar-
both rail and road ferries, delays are often severe, apart from t he 
time for mak inI the crossing . Variations in water level hetween dry 
season and tlood season and the river's tendency to throwui sand bars 
and move it s bed, make river crossings difficult and cost ly to 
maintain. 

The major road network in Bangladesh consists of some 5 700 km 
of paved road and 4 8U km of gravel and unpaved road under 
responsible oh the Roads and Highways Department. Poor construction 
material; and inadequate compact.on have resulted in a deteriorating 
network. Insufficient money is being spent on routine and periodic 
maintenance and there is a need for urgent rehabilitation of some 
sect ions. 

Both private and public companies operate freight and passenger 
services. lecause of the difficulty of getting return loads, trucks 
are often iverloaded when transporting freight, in order to compensate
 
for the emptv return, a major cause of road deterioration. Bus 
operat~ors provide a reasonable service, but buses are susceptible to 
breakdown throuqh inadueguate mai tenance. 

The rail system consists of two gauges, broad gauge west of the
 
Jamuna (970 km) and mietre gauge predominantly on the east although 
there are also some links in the west as well; (total 1900 ki). 
Because the orlqtnal network has been disrupted by the border with 
India and the change in orientation to Chittagong and Chalna, there 
has he,:n a chanqe in line usage, with some tines, origirAl[; branch 
lines takinq much heavier traffic than they were designed. 

It is worth mentioning that during severe flooding the railways
 
often become the only communication means as well as provide
 
shelterfro affected people.
 

Passenger traffic has substantially increased since Independence, 
although the uncertainty surrounding the volume of tirketless 
passengers obscures the actual volume. On the other hand, in recent 
years there has been a steady decline in the volume of freight 
carrieid. 

The river network is.-vast and complicated, varying with the
 
season 
in length from 8300 km to 5120 km (including Bay crossing). In
 
recent years there has been an increasing loss of dry season routes
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due to siltation, Jetween 1973 
and 1984, the lenqtlh of pr iMary andsecondary routes wIth a draft in excess of 6 feet declined from 36410 
km to 2853 km. 

Btecause r t er t ransport is the oldes means of trae l and forsome areas. the he 
t sui ted to the ri-verine nat ure of the country, tcarries a significant amount of 
freight and passenger traffic. The
bu 1k of tihe freight traffic moves between the ports of Chi ttagong andChalna and the towns of Dhaka, Narayanganj1n( KinIna.
 

River transportI is sometines 
 dangerous, part icutlrlv during themonsoon sealOan d1e1 tc poor maintenance of vessels, poor naVygat101lna0. a ids . and pea r prcparednes for sudden changes in -eaIler.
 

TIere is a ae
I !;Jcal con J imbalance between 
imports and exportsthrough the port., with Chlittagong handling the bulk of import trafficand Chalni the export, parti cularly jute and jute products.
 

Thus there ia now a basic transport vAt em Lo serve the needsBang ladesh, ,aIt 
of

houglih for varIous0 /rea!;,,i;, the level of service isgeneral ly low. Travel 
 times are long because of 
 low speeds and
ferries cause 
 long delays on 
 the road. Also, because of the
sparseness of tihe 
network, 
 some otlyrnes are difficult particularly 
for east --west itovomettit. 

Figure 2.5.1 shows the railway system, the main arterial roads
and the primary lmlaid waterway routes. 
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CHAPTER 3 

INTERMODAL ANALYSIS 

3.1 Objectives and Factors Considered 

3.1.1 Analysis16b lt i yes md Approaches 

Transport systems are rarely independent. Different modes of 
transport often compote or complement each other. Figure 3.1 .1 shows 
a schematic diagram of major links of rail, road and waterway systems 
in Bangladesh. It can be seen that many parts of the country are 
served by the three modes. It is, therefore, essential to analyze the 
system including all three modes as a whole. This chapter presents an 
analysis of the transport sector as a whole focusing on intermodai and 
supramodal aspectq. 

Two separate object i vs should be recognizeid lor intermodal 
study. The first one is to find an optimum combination of transport 
modes which minimizes the total cost of absorbing a certain level of 
transport demand in the context of national economy. 

The second one is to find ways and means to guide the transport 
development, demand an supply, toward tile optimum. 

This recognition of different objectives is important since they
 
require different approaches. On the one hand, the former is 
concerned with the performance characteristics of the transport sector 
of the economy in terms of absolute economic costs. On the other hand 
the lat ter is concerned with tile characterisotic- -f the transport 
sector as perct1ved by users and operators of transport services, 
which ate norma Ily not based on economic costs. 

In order to pursue the first ob]ective economic rOsource costs of 
each of the three transport modes, i.e. rail, road and waterway, were 
analyzed and the opt-.mum combinations were sought. For this purpose a 
set of computer models which calculate the total economic cost of each 
mode for any distance and traffic volume were developed for the 
prevail i ng fact or prices and condi tions in Fangladesh. Economic 
resource costs of each mode under assumed improved conditions were 
also obtained by mans of the models. Another computerized model was 
developed whrih soeks the optimum modal split under the given resource 
cost characteristics of the three mode. A technique called dynamic 
programming was urilized for the latter model. Five ma]or transport 
corridors of Bangladesh were analyzed by applying the results of the 
compulter model ing analysis. 
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For the second oh Oct useri 'e the resl t; of the Consu I t a:n to' 

surveys were I ved 
a t a Jet orm i no the elhavi or of us s. I'actors 
affecting users' chnice nt transport mode woro identif tid ,m(] their 
importance and extent,of influteico were ci act fled. Factors 
affectintg th I rlaneport supply were ident it led and hei r 
roles in tiag] elehwere examine]. 

-xNtst in;l I lunt t (oreif m1iidI split WaS an o, ted In I ight
of the rosti &I theit iniorimdal analysisto. I int, cat ion s for futLre 
policy ohinenet' wr, "hut i fid and discussed. 

3.1 .2 Factors Affect trig Econoi c Optimum Mla I Sp I t 

When shiftinq of any amount of traffic, passenger or goods, from 
one mode to any other mode results in an incroaso in the total amount 
of resNurce spont in the transport sector, the tr,-insport sector can be 
said to he in the economically optimum sithation concerning the modal 
split. The opt imalttv is defined in terms of tesource cost to the 
national economy, noL to individual Iuseis not to ti-anspart service 
operato-s, not- to t he Government. 

Such opt imalliti, 1.e. the least cost solu tion, depeonds on many
factors. It depends on type antd volume of traffic demand, cost of 
transport service supply, and cost of keeping pansongocs or goods in 
transit. Appendix 1.1 Table 3.1.1 
 lists factors affecting the total
 
resource cost: of transport. 

Type and volume of traffic demand determine transport service 
requirements. If 
there is an excess capacity in a mode, increase of 
traffic in that mode would not increase the total cost much. 
 if a
 
mode is operated at capacity, any increase in traffic would 
 require 
capital investment .Such investient may not ho neeecasmy at this time
 
but na' have t o he ione 
 in a few years time hecauno or c1111111at ive 
effect of ti-aftic growth. The total economic cost, therftrrt, must be 
compared in terms of the tatal amiotint over a cvrtain meine pertoi. I,,
this st tidy. , nseount ott present va le was uted fatr I he coipat- icon of 
cost St-ealls aver t linse. 

The cost of transport supply cosprtisS three hroad catogorios, 
capital and operating costs of rolling stock/vehicle/vessol, capital 
and maintenance costo of infrast ruicture, and the cost of cargo
handling. The last caiteqory applies only to f ret i t t ranspor t. 
Determinants "f t ranspor t supply costs are Iifnted in Appendix 
3.1 Table 1.1.1 for each mode. An important factor deterininig the 
capital oost f ra linq tn ock,'tolthlcle/ves-.ss l is the it i lizatio level. 
The effect of impio,.,ome nt in in t I tiz t ion level ini I-ntlminadeoh sem s to 
lie at-ge. 'the cot of operat ton depends in ttat-t on the existn g 
condt latin ot t-i I t t los. Poor conithit ons witake the oprat Ing cost 
high. It htou I(I aI so tie noted that operat i onal pract ice.: de:erini ned 
ty the tiirma-an - an have a large diffforenco in Iho coot of 
operati Ot. 
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In add it ton to the cost of maint a ning the exist inginfrastructure, the cost of providitng now inft-ast rtuct-ure faciI I to orimproving the exist ing infrastructure should he includled in the totalcost where applictbl,. As stated earl ier, taking into account onlyexisting limitations and c'onditions of the transport s'sten may leadto erroneous conclusra ions e.v'un for the short run, when some changes ininfrastructtle ,t, in order in the near? tuure. 

The arll Iv,as t ; ind cost enq of ,arg handlrng s rouln i rrc Iude thefeeder .erv 1 u-oornnec tinq the point of in i tirl origin or finaldestination t',,'h he pOlltl otf oardi re or" loading onto I Inehllu I 
service. 

Passengers il t ratnsit loose thei r time which ccmiid haveelsewhere for productve tOn used 
putrposes. Similarly. as long as goods aretransit they not in can be sold or used or consuned for their originalpurposes. loosing an amount. of value attibutable to the ti periodin transit. For tho maorty of passengers in Bangladesh, however,the value of timre in transit is insignifican Thei majority of goodstransporttd itn Bangladesh are low value bulk commodities and tileeffect of transit time on i he Ir final valie should notsignificant. bcIn this st ridy. therefore, the value of t itlre forpassengers and qoods were not included in the quantitative analysi.s. 

3.1 .3 Factiors of Modal Choice 

As many ars 14 or 18 factors can be lnvolv.d when a passenger orshipper aselect a p'rticular mode over other modes for a particulartrip or a shiptent. This is illustrated in Appendix 3.1 Figure 3.1.2and Figure 3.1.3. All factors shown below the dotted line affectpassengers' or shippe s' decision as perceived by them. Some of thefactors are noer- -'icei ''l] i i quantifiable terms. 

Not- maln\' ila o-s areo tondr the Government control . I t should berecognized ttt'rnit-Pt. that gitding the modal splittask. is not an easyWhatt ;Av-, nrnert ran dtiar ot , however, is to influence the longterm developrer t "f pivc.,al ava i labi lity of transport services whileexerting non -phys ical maons of incentives and drsCotitagement. 

Finatnciral I a'i I y, of t ransport ope-a ton , qovrnrenrton ] orprivate, affects to nodal chorce of users nooftaas it. affects
opera torn' ,h ] i y aind rectron to dvelop the 
the
 

t ransport system.Inprope ry p-r i rtd cont roled fares and ratesdevelopment ut r-,itoto; "I 
may distort 

pe-,at ronAl pr-act ices c-f the operator awayfrom the path to i.'tt t I h' oc(orirtni ic op t i mum. 

Fart, rs r,- , -,,'n I,e, o.tni vo, I irz ihe clas- t ied intoct.ego l',s; I ) I oif -pocket (- ;t . 2) trni 
four 

and reliability, 3) comfortand safety for -,;,qorsand pint ilit, of damtage and p l feragego-ds. and .1 i oi 
forit, rl lie€ it; s hot ll 1it 'iqrrl'e .. 1.2 and F'igure 3.1.3.Evaliat in -"f th',- , I , .; iy shirip er or passenger vatries dependingon type arid se'n;Iirrteritrigoods to'if be shipped, or trip purpose

of the passentier. 
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Analysis on these factors are presented in Section 3.4. 

3.1.4 Factors Affecting Modal Supply 

Transport service supp, iers are affected by many factors, 
internal decision mking, ext ernal market force, end governmen t 
actions. 'T'able . 1 .2 lists such factors in general terms. All 
factors are inte-r",,01od to ver- inq degrees. 

As 	 oppos, to the process of nida ciho io by ise-s , Govenlment can
affect, intent iona lly or unintentionally, the development of transport
supply to a lor te extent. Some of the prominont mens available to 
the Government re Ifisted in iohl 3.1.2. 

Table 3.1.2 Factors Affecting Modal Supply
 

o 	 Traffic Demand 

o 	Planning
 

" 	Governmental Planning
 
* 	 Pianning at Various Levels 

- Central , i.e. Planning Commission
 

- Minist rial
 
- Departmental or by agency
 

" Private Planning
 

o 	 Profitability of Operation and Cost Recovery
 
" Reventue Factors
 

* 	 Fares end Rtaes 

- Cove rimen t Iacontrols
 
- Markot condit ions
 
- Maokot inq
 
- Revenue leakae e.g. ticketless passengers, underrecording 

" 	Earmarked User Charges
 
* Avalability of user charges earmarked for use in transport 

sector.
 

o 	 Tnfrastructurre 
w investment Decision 

* 	 Governmental budget allocation 
* 	 Foreign "id ivaIability 

* 	 Private investment, e.g. private jetties 

a 	Consti uct loil 
* 	 Capab iII t of 	 I Iccon tr -rctors 
* 	 Capelbl itv ' ofCc r tor supervisi.on 
* 	 Des ,in ! candard s 

y 	 Me intenance 
* 	 GovernmietiI budge al location 
* 	 Foreign aid availability 
* 	 Pivat ,sectotr maintenance 
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o 	 Rolling stock/Vehic[/Vessel i'leet
 
" Investment Decision
 

* 	 Governmental budget allocation 
" 	 Foreign aid availability
* 	 Private investment 
* 	 Price 

- Import duty Including for parts 
- Import quota 
- Local menufact: ring/assembly protection policy 
- Excise tLx 

* 	 Credit ava lability and terms
* 	 Regulatory and design limits on vehicle/vessel size
 

" Aquisition titing
 
* 	 Governmental import regulatiOns, e.g. licensing, approval


" Mai ntenance
 
* 	 Governmentml budqL ta:i [ocation 
* 	 Ease in spire pacts aquisition
 

(;overnnen t approval
 
- Imporl duties 
 and taxes 

o 	Operation
 
" 	 Public sector involvemcnt

* 	 Government policy on direct involvement, defined objectives 
- extent 
- typCs of services 

* 	 Privati za.on policy 
" 	Direct Opeo-ation Controls 

* Route Iicons ing
 
" Indirect Usage Controls
 

* 	 Taxes 

- fuel tax
 
- tolls
 

* 	 Fees 
- Registra tion fees
 

a Managereal Condi tions
 
* Functional efficiencies
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3.2 listorical Chinqes in Modal Shires 

Shares ell Oih-h Tob I n tr ,nSpl)rt 1i. passengers and qjooIs 
cal led modal eli . ',t, rit oI i ned lq coip,wil ri the total I ton-kin 
and po.s i r -kil IIut-i d Iyevlepetl fui each itie is de-5cr lld In 
Chapters 8 , q lrlh 10, Mithodlls use;d !n os'ibt i sh itqig xi nmq as well 
as P)i;t petr!- I iII ltiii I i , off l)ai:, ltil -kill Illd t oil -kill are 
preI e I O I I l e15 h I rt . 

A:; llot e I n I > , lilt o' ;; he:;(' ehltt I "i tIitI I I tl

Ol-Or wh ich I, kte 111:; 1,11n1lf ct-n due to t)ilthe Ilack' ofI ,a s',)I id ll i
11.I0t
bas. EtiI mat s for the r - I I ulodeli ai, tO I il !;I iqht I y 1 'Ii 

- -

P st t|Illat + d I o+ :""11h' - ,xt ,nt be-'<auso of U Pt I Ikely, pro-<xilmu I x, ' SofImo 

traffie CoInt lellit a Ioci -n l l in Ieuei;. HoIwever, isat mol, ton-kiI 
arid passongl- r-kii S' I lmlies in th I s report d 1nt n- I icude those il iade 
in.; ido urbarl ; eas as opposer t.o ot in 1 t li(1ios5 wi 1ch1tatos previous1 

were base-I oil f I S I 7o (11ioces.-ir
1.t and I I y inc I Uded urba-n trFave I . 

'I' eke I e :l; isasnen os (i1 th ra il mode wer-e t aken n to 
cons iderat lron. I- , ti l on -km byt, I I ipresef n Led I n 1ii 1 rreport-, 
howeve r, ,r I t Ib I shtd by the li'lang Iadeosh R i I waly. These 
recorded I f1- ,-,1, Il t onn3es fmly I0 I Ihe lower thAn the actual
 
considrting t pracLtice of under-recordin, which is preve lent in
K. 

other ioes. 

Neveth-elesq, the total ton-km and total passenger-kill estimates 
developed in ti Is study should give a fair pi cture of trends in inland 
transport at ion in Bangladesh. 

1 ) F reight Iransport 

Figllre i.7. t ;lows past trends in freight transport in terms of 
the totis ton-knl by elct, mode, and Figure 3.2.2 shows changes in the 
shares of each rnol,, in fceight transport. 

WI Ie Iho pe loeImence of the railways has been stagnating or 
showi nq decl IIie in reeotet years and the performance of IWT has been 
steadLIy Vi I slowly goiwling, the growt-h of the total ton-kn by road 
has been ronlarkebllo. Since 1076 the total freight ton-kin by ill Lihree 
modes has increaseld by alnmost 50%, of which 74% were taken up by road,
 
24% by IWT, and only 2% by the railways.
 

The di fference in the abl ty captureto the growi ng freight 
transport market has made the relative shares of each mode to change.
This is illltrated in Figure 3.2.2. The roed mode has increased its 
share from 44% in 1976 to 54% in 1985, whereas the rail modle has lost
 
its share from 23% 
 Lo 16% in the same time period. The NWT mode has 
held its sharo fairly well, loosing 3% from 33% to 30%. 

Ton-km estimates are shown in Appendix 3.2 Table 3.2.1. 
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Table 3.2.1. Growth of Freight in tons by Mode 1976/77 to 1984/85 

Year Tons (miIIioi - Modal PercentageRoad Rail Total Rail IF 'IWT Road Total 

1976/77 8.06 3.16 4.26 15.48 52 20 28 100 

1977/78 8.76 3.57 4.83 17.10 51 21 28 100
 

1978/79 9.52 3.24 4.89 17.65 54 18 28 
 100
 

1979180 10.35 3.18 4.98 18.51 56 17 28 100
 

1980/81 11.24 2.98 4.90 19.12 59 
 16 25 100
 

1981/82 11.98 3.23 5.36 20.57 58 16 26 100
 

1982/83 12.76 3.00 5.47 21.23 60 14 26 100
 

1983/84 13/59 2.94 5.58 22.11 61 14 25 100
 

1984/85 14.47 2,82 5.73 23.2 63 12 25 
 100
 

(.R. 1976/77
 

to 

1980/81 8.7 -1.5 3.6 5.4 % p.a. 

G.R. 1980/81 

to 

1984/85 6. n -1.4 4.0 4.8 % p.a. 

Source:l. Appendix Tuble 3.2.1 assuming road average lead of 170 km and 

IWT averagt, lead of 241 km 

2. B.R. 1984 Year book 

3. Consultants calculations 
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Because of tMe shorter a verage Icad of t he road fre igh t'transport, tihe 	 share of the road 	mode is igher in terms of totaltonnage hauled than in terms of total ton-kin. Detail.s are 	 shown inTable 3.2.1. It was estiuated that the shares of each mode in 	 termsof total tonnage are 63% for road, 12% for rail, and for25% IWT.drop of the railways in Its share in the total 	
The 

tonnage hauled ispartly duo to the increase i n the ave rage lead fitom 225 km in 1976 to 
265 km tn I0H4. 

2) 	 Passenger Transport
 

The picture ts 
 somewhat different for the passenger transport asshown in Figure 3.2.3 and Figure 3.2.4. Although the total amount hythe road mode has been increasing, traffic by other two modes have 
also increased as illustrated in Figure 3.2.3. 

As 	 a result modal shares of each mode 	 have not significantlychanged in the lost 10 years. The road mode has taken 50%, the
 
rai lways 30L, 
 aud 	the IWT mode remainig 20%. 

In terms of the number of passengers carried, however, the shareof the ralways hos decreased. Increasingly rail passengers have beentraveling longer distances but relatively less 	 in number, although thetotal passenger-km has 	 been increasing. The share of railways in thetotat number of passenoers carried decl ned from 38% in 1975 to 30% in1984. The difference of 8% has been taken up equally by the road mode 
and the W'Tmode. 

Estimated number of passengers by mode by year are shown in Table 
3.2.2. 

Pasenger-km estimates are shown in Appendix 3.2 Table 3.2.2. 
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Table 3.2.2. Growth of lassemers by Mode 1975/76 to 1984/85 

Passom'er (Year I ) Modal Percentagee Road Rail IWT1 Total Road Rail IWT Total
 

1975/76 
 93.1 102.4 
 77.5 273.0 34 38 
 28 100
 
1976/77 
 99.5 105.1 
 82.9 287.5 35 36 
 29 100
 
1977/78 106.3 
 107.8 88.5 
 302.6 35 36 
 29 100
 
1978/79 113.6 
 110.5 94.6 
 318.7 36 35 
 29 100
 
1979/80 121.3 
 113.4 98.0 
 332.7 36 34 
 30 100
 
1980/81 129.o 
 116.3 102.9 348.8 
 37 33 30 
 100
 
1981/82 139.1 
 119.3 120.8 379.2 
 37 31 32 
 100
 
1982/H3 149.2 
 122.3 127.4 398.9 
 37 31 "2 
 100
 
1983/84 160.1 
 125.5 134.0 419.6 
 38 30 32 
 100
 
1984/85 171.8 
 132.5 141.0 445.3 
 38 30 32 
 100
 

G.R. 1975
 
to 1980 6.8 6 
 5.8 5.0 % p.a. 

G.R. 1980
 

to 1984 7.3 3.3 
 8.2 6.3 % p.a.
 

Source: 1. Appexdix Table 3.2.2 assuming road average lead of 90 km, 
2. Appendix Tabl, 3.2.2 and assuming IWT average lead of 44 kin, 
3. Consultltats calculations 
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3.3 Factors Affect ing Modal Choice 

3.3.1 Users Cri tez a for MoidaI Choice 

An interviow suirvey wa. carried out by the Cor siltll nt s t o 
passengers and shipperiis W obtao in iformation concoirninq whv they had 

chosen a part lcu I r mlek over ther iioie.. 

Table . .1 shws porcei otal dilsltriltion of hi l A with le'lrd 
to reasons for choo:i;q a part irulor miode.. lt tiihii the' -amplk- ; .st 

is small, the result in table cle rly l lcco ; a oqenrl o I tllnecv. 
While el ma jcr1tv o-)f rood u;o -rF cited the t ille ;ovinq 'if; tern rootiIll for 
choos1nit tih,- mob-,,h a qreoator tiitlo itv ol I'WTusers Clt o t li. con t 
saving an tte I 1maht'ry reason. Ueers of t he rail I iilfid porc' I it s 
advatl fact (' in l tiiter t 1me say i iq iior cost say q ,i t in cor'VOn i eir . 

Th i s mov .urpri when co tiler the 0I th, I al Iseem snq iste 1 iln iititir' 
t ransport which is not a1 door--to -qoCr rervico I l ke tiliIck ln(l. What has 
probabl v boon tak nit ploe is t he toss of crt 01rn10c of tho -t I Mioate 
to othe irmoles when t hey see other mmos more ronv'n lent . Thoso who 
Ioca to t hemse;lvesI convnient to the raitlways hdvt' o;t aveil wi i h t he 
mode. ttecaiuse oI the once dominant post l ion (of tile ri i lwa\'r iin 
Bangnjci,.-sh . many froiiht jenerotni nq olt i e,;. i.e. ii t-is t r-i Iplants. 

godowns . qi'i- cit Iturn 1 product depots, et c. , are 1ocattid near the 
rai I ways. Thero must st ill be a pool of potent inl customors which the 
rc ii Iwavs shou lIt expl i t l, mak%i nq t hose sh i ppers reC. I ize the 
convenience of railway services. Such hiitori cal advntage, however. 
may be lost by poor management. Despite the opparent excess supply of 
waonms. 35 of road users and 1 1% of IWT users ci tei the unavai abili ty 
of ra i 1 wagons ,tsw he reason to choose the mode. 

Alt hoihtii cost-! i nc t the prinary concern of shtppers except for 
the IWT mode. it is not insignificant for the rail and rond modes. It 
was cited as Ihe ronson bv 2t'%. and 10% of shippers respectively. Non
availabilitv of any competing mode is the reason for a sizable portion 
of shippers chrosi nq the road mode. reflecting tihe limited coverage of 
the rail and [WT modes. 

TabIe 3. 3. t Reasons for Choosing the Mode (Freight) 

in percentt
 

Reason for (hoosinq the Mode Rail Road IWT 

Save time 
 0 63 
 0
 
Save cost 20 10 77
 
Not avai lable on others 0 24 6 
No railway wagons 0 3 1 1
 
Safer 13 0 
 0
 
Convenience 67 0 6
 

Total 100 1010 100
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Table 3.3.2 summarizes the results of the ConsulmAnts user surveyfor passengers concerning their reason for medal choice. Subject.

samples were ,a11 passenqers departing Dhaka cm inter-district trips.
One should i maging the ma jority of them returnng to their howe in 
districts. 

An ovo-whalmin;j n-i o-ity chose lW ' l)(,uaS (01 its low fare,whereas the s wasLima iVlno the most important facc,r in choosing the
road mode. C'onvenience seems to be the most important factor tor the 
ral I passengeors. 

The current actul, not nominal, level WT farres aboutof is thesame as road andthe Ode almost twice as much as the rai I mode.However in order to reach a place well served by the TVT such asChandpur. Bar i sa I.id KIM 1 na, one has to take a long c rcuti ous routeby the other mode. It is only for such routes that the IWT fare is 
the least expens Ve. 

Table 3.3.2 Reasons for Choosing the Mode (Passengers)
 

(in percent)
 

Reasons 
 Rail Road 
 IWT
 

Save cost 
 29  69
 

Save time 
 - 42 -
Near home or work 35 16 
 19

Easier 
 6 11 -

Comfort 6 18 12
 
Safer 
 18 7 -
No other mode 6 6 -

Total 100 100 
 100 

Note: Third class pissengers only for rail and 
IWT
 

Source: Consultants' survey
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3.3.2 Freight Rates and Passenger Tariffs 

1f Freight Rates
 

Goinq fretlqht ratei were surveved b the Consultants as describedv 


in Chapters H, . nd 1it. Table 1.3.3 summarizes typical freliiht 
rates for the thl,- re ,.he; at various haul t f] dilstanCes. FPr ishlices 
Ionqel then I 0 km Th, road mede I l tIe most exponl;1 v 1 1 lwed I,, thi 
rall and the 11<T in this ldl.. At Iit. distincil' Il0l kilt lpical 
freight iate i th, v f mWil oI is lo hitther thin the r ill 11)( , ,An 
150% hilihor than !h. 1%.T. TvplC.i fre llht tt : ()hfI ll., Ih',hhiL 

are illustratel in iure 3.3.1 1WT in the c'heipen ,t t v" tlullv ,tv 
dlistariv ilild r t lie tir \itIi I nqt rI tf!-_ Th(. -A I I ifo" Ilt t o;s 

expensive to sh" ,rl for dil,ltance over 7 , ktil i ;I]n. is lhi I inot tl I 
operit ion i i (- e lll>td, 

v r, -,)!; ao, her01Fthan the I inehau] -orst oftton iltic r (o
 
shippers dtr-inq tiluLnsptrl ing their consignten inrin the inittA I oiinn
 
to the finl feat ination, If the points of iti li )rilqin or Aina 
destitnati r te differl-ent from he loadtng Ard tinleaddI Julints of the 
Ilinehaul operat in, the rot of feeder servicesi cortnecting the 1r Iitial 
origin or desatin ti en the of or off inaI o wit-h point.< loadlini tnleadiint 

servan sluld feedertfie linehtl teice also le added. such soevices are 
often required when tSinnq ralIways or IWT. 

In the strvey of fnetghlt sh ippers, dAta were collected on Ioniding 
and un load it1n'fariaton. ble 3. 1..1 summar i zes these char(en tot tle 
three modes. There neemt to he somte anoia.lies int the reported charges 
as there are lary, vari at iens. Soie of the vat-tat i ons can be 
.':ciained by rec t n-aI i i f fo rencs or by ava ilabl e faci 1 itt s. Some 
.to deperl oin whether the data came from a private shipper or a 

public sector iop(ritor, wilth the latter r.apo- t ntol Iotwer con ts. 
Unfortunatelv', the samples were not sufficientl%, large enouqh to allow 
fto a r!gorous analvsis of the variation althouqh tlhere does not 

appear to he anv diff fereice between the modes. 

It was ,st litated that for , feeder service by trucks for a 
distance of 1('km would cost Tk .1.0/tons km t( he shipper on average, 
and loading and unload mnq operations Tk. 25/ton. 

Since loadinj and unloading take place at both ends in any case,
 
the cost of feeder service and transshipment were added to the rail
 
mode rates and the IWT mode rates. For the case of one feeder service
 
the additional cost of Tk.65/ton and for the case of two feeder 
services Tk.1 30/tin were applied. Resclting ton-km rates are shown in 
Table 3.3.3. 

Because of 1111- aidditionaI charies to the rali]mode and the IWT 
mode. in trrmiii I i aodvanLa to to shippeirs in tt-ms of tie total cost of 
freigoht transport, chanies. Table 3.3.5 summarizes the changes in 
relative advantao Iy ,ncludinq the cost of feoder ,Vor'ations. The 
distance undor which fle road mode ntommand the cost advantage over 
other mtodes becomes longer. Ulnder the prevalitng rates the road mode 
can offer ower ra ts otil y itndcer 80 km rigi tn t the railways and under 
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Fig. 3.3.1 Freight Rate. 
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Table 3.3.3 Nodal Freight Rates with Transshipment and Feeder Services 

(1985 prices)
 

RoId Rail Taka/T.km 

Distance Iaka m. Line- +1 Feeder +.2 Feeder 


km haul 


25 3.5 7.5 10.1 12.7 

50 3.0 3.4 4.7 6.0 


100 2.2 2.0 2.7 3.3 


150 1.7 1.5 1.9 2.4 


200 1.6 1.3 1.6 2.0 

250 1.5 1.2 1.5 1.7 

300 1.5 1.1 1.3 1.5 

350 1.5 1.0 1.2 1.4 

400 1.5 0.9 1.1 1.2 


Source: Consultants surveys
 

Table 3.3.4 Freight Loadin, and Unloading Costs 

(1985 prices)
 

Road Rail 
Commod ity Loading Unloading Loading Unloading 

Tk/Ton Tk/Ton Tk/Ton Tk/Ton 

Jute etc. 6-20 6-14 13-17 13-14 


Fertilizer 8-10 10-12 8-30 8-35 


Wheat 12-25 10-20 8-11 8-11 


Rice 12-30 11-30 8-11 8-11 


Iron etc. 23 23 13 13 


Cement 20 20 8 8 


IWT Taka/T.km 
LnL-e- +1 t-eeder T7ee(ler 
haul
 

3.5 6.4 9.0
 

1.9 3.2 4.5
 

0.9 1.6 2.2
 

0.7 1.1 1.6
 

0.6 0.9 1.3
 

0.6 0.9 1.1
 

0.6 0.8 1.0
 

0.6 0.8 1.0 

0.6 0.8 0.9
 

IWT
 
Loading Unloading
 

Tk/Ton Tk/Ton
 

6-20 6-14
 

8 9-10
 

8-10 8-9
 

8-10 8-9
 

40-48 12
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Table 3.3.5 Bieak-even Distance of Freight Transport 

(in kin) 
Road-Rail Road-IWT Rai I -iWT 

Linehaul 
 80 30 0
 
Plus One Feeder 
 200 60 0
 
Plus Two Feeders 
 300 100 0
 
Rail One Feeder/I] Two Feeders 
 - 0 

Note: 
 Figures show the distance beyond which the total transport charge

uring the former mode is higier than the latter.
 

Source: Table 3.4.3
 

Table 3.3.6 Passenger Transport Rates by Mode
 

(in Taka/km)
 
Distance 
 Road 
 Rail IWT


km With Jamuna Without lamuna - . Coastal 

25 

50 


100 

150 


200 


250 


300 


350 


400 


Source: Consultants survey
 

-


0.30 


0.26 


0.25 


0.24 


0.24 


0.23 


0.23 


0.17 

0.17 


0.17 


0.17 


0.17 


0.17 


0.17 


0.1/ 


0.17 
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0.11 

0.11 


0.10 

0.10 


0.10 


0.09 


0.09 


0.09 

0.09 


Iand
 

0.22 

0.22 0.27
 

0.22 0.18 

0.22 0.16
 

0.22 0.16
 

0.22 0.16
 

0.22 0.16
 

0.22 0.16
 

0.22 0.16
 



30 km against tihe [WT. With Lhe inclusion of one feeder service ard 
transshipment, Lhis distance becomem 200 km against the railways and 
100 km against the IWT. Railway rates, however, are hIqhbr against 
the IM'[ at any distance in mV case, I 11VIudLI (I the c :- of the 10i i 
mode with one" fderl and thn- IiT1 with two feeders. 

In actual I''II " Sol.VICs ,e , dder. t I n;:;)1 I i1(IIl't i l.i, ofton) 
not La; iiIpc)rt- iIt L:A I c i1l 'iLh,il u ,lit c,, to ebhlpp'rl- , ItI ' l)Ipol' ; Own
 
andtl U.- - .i ' ' 
 a lld n" I lItI h('I" ext ern.c, t 1,L0 :1)c lt. I k(, ; plat .
 
SoI ;)t.-
 t Ivi I,( )Wll v'i,I ( I es aild gqla ; for I t -(iIr aind
 
tIaneshIpmol.nIt , i itorniIl1 . Itg the cost . A cltt I II dt
1 'ol st tidy 
exailln I lt tihe 1 1r1t urct, o t 1ransport market IS ILt' l-V to Icn lot -oillmno 
t he pr I cIe -'ipt I I vones: oI eaich of the three Illod. The oveia I1 
tendencyV i lowev'I- calin seen th- ough the ana lVS i s pItescn ted in th,is
 
subseti on.
 

2) I'assenger Tar i ft s 

Passenger tiriffs for the three modes have been anal yed in
 
Chapter 8, 
 Q And 10 for rail, road and WT. These fares are average
 
or typical1 vales. obtai t ned from the passenger surveys and publ i shed
 
fare schedules. 
 The effect of the Januna crossing is noticeable for
 
roal fares as there is a distinct difference between those with a
 
Jamuna crossng and those without. The fares are given in Table 3.3.6
 
and are plotted in Figure 3.3.2. Only third class rail fares are
 
shown. as some 95% of rai I passengers travel in thi,; class, for which
 
the fares are considerably less than other modes. 
 Road faces without
 
a ,Jamuna cross Ing are less than WT for distances upto 1 20 km.
 
although I'T coast-al fares (BIWTC rates) are considerably higher than
 
road.
 

'rhe extent of cost advantage of a mode over others var-les a great 
deal depending on vart icular trip ends because of large difference in
 
route distance by mode. Table 3.3.7 jhows 
 fares for trips from Dhaka
 
LO selected dest-inaticns as well as associated 
 route distances and
 
travel times. It can be seen that the cost 
disadvantage of the road 
mode is not as high as the rate curve suggests because of shorter 
route distance over the rail mode in many cases. 1WT's cost advantage 
over road for the Dhaka-Chandpur and Dhaka-Barisal routes is apparent. 

3.3.3 Other Factors
 

1) Freight 

Transit Time 

Overall average travel speed of freight by the railways was
 
found to be a little slower than IWT, 9.3 km/hr for rail freight
 
against 10.4 km/hr for IWT. For some O&D pairs for which IWT 
 is
 
competitive 
in terms of route length, IWT commands a time advantage.
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Table 3.3.7 Intermodal Comparison by Trip Ends
 

ITh 
 Rail 
 Road
 
Dist. Time 	 Fare by Dist. Time Fare by Dist. Time Fare by

Class Class 
 Cla's
 
Destination km fir. I II III km 
 Hr. I II II km Hr. Bus Iinibus 

Bhairab 85 2.0 9 88 2.0 20 
Comilla 187 3.5 163 18 90 2.3 18 
Faridpur 134 10.L 25 18 105 3.5 30 
Mmensingl 116 3.8 106 25 12 124 2.0 20 23 
Chand pur 66 4.5 25 15 156 4.0 35 

Kistoregong 133 6.0 30 13 186 4.0 32 
Jessore 570 11.5 341 49 218 6.5 55 
Barisal 169 11.5 152 25 229 8.0 50 
Chittagong 343 6.5 284 70 44 240 7.3 43 
Sylhet 311 8.5 249 64 28 264 7.0 65 
Khulna 363 27.0 200 65 623 14.0 360 54 278 7.5 60 
Rangpur 414 14.5 285 36 304 10.5 75 
Dinajpur 481 16.7 309 42 385 12.0 88 

Source: Consultants survey
 

3-20
 



The results of the Consultants' user survey show that the road
 
mode maintains a commanding time advantage in freight transport in all
 
cases.
 

Other Factors 

The problem cf pilferage exists. Its severity is in the order of 
IWT. road and rall. 

It is ntercsting to note that railway users responded most by 
giving "conven, ence" as the reason for choosing the mode. Th1s 
susge'tS the existence of special relationships between the railways
and users which users feel convenient. Special relationships are not 
limited to physical ones such as exclusive sidings. Institutional 
relationships may be important. 

2)- Iassengers
 

Travel Time 

The average travel speed of rail passenger trains does not
 
significantly differ that buses the
from of under prevailing
 
conditions in Bangladesh as 
shown in Table 3.3.8. The averaqe speed
 
of IWT launches i,:almost one third of land transportation.
 

In terms of travel time to reach a desired destination, however, 
the road mode enjoys a clear advantage over the rail mode for most 
destinations as shown in Table 3.3.7. This is because the road 
network provides shortter routes than t,,e circuitous rail routes for 
most destinations. 

Despite much slower speed, IWT is competitive for certain 
destinations, such as to Chandpur and Basisal as shown in 
Table 3.3.7. hocause of the directness of waterway routes 
compared with other modes. 

For many short distcaico routes served by IWT, access roads to 
landing stations arc often long or unsuitable for mechanized vehicular 
traffic, leaving IWT as the virtual monopoly of passenger transport
 
there.
 

Other factors 

Other factors affecting passenger modal 
 choice such as service
 
reliability. 
comfort, and safety are not known in quantitative terms.
 
Nevertheless, they are important factors as confirmed by Table 3.3.2.
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Table 3.3.8. Average Travel Speed by Mode 

User Survey 

Average speed (km/hr) 
Standard deviaCion (km/hr) 

Rail 

38.9 
11.2 

Mode 
Road 

37.8 
8.8 

IWT 

13.9 
0.8 

Other sources 

Average speed (km/hr) 30.0 28.0 11.4 

Source* Consultants surveys 
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3.4 	 Economically Optimum Modal Split
 

3.4.1 Cost Characteristics of Transport ,Modes 

Whet. th only overall average costs such as cost/ton-km or 
cost/passenger-kin for different modes are known, there can not be any
question of optimum midal split. The mode with the least average cost 
should be allocated 10)0% of traffic to achieve the Least total cost. 
This solution, however, is not only unrealistic but also incorrect. 
For a qi en t -inspor t sys t em and its cond it ion the tot a I cost of 
accOmimoda t Inq Il tc depends on the leve I of t rafti c volume. I t is 
,n Iy wit, n d IfI ren t rinsport modes show di f feren t cos t. 
characte-1,3t ic w ith regard to traffic level that dis tributi ng t raffic 
among different modes naV produce a lower level of the ttalI cost
 
than allocat ing 
 al traffic to a single mode. It is therefore 
essential to examin the characteristics of each mode as a fcnction of 
traffic volume.
 

1) 	 Key features and parameters 

Detailed computerized cost models were developed for each of the 
three modes. Descriptions of model structures are presented in
 
Appendix 3.4.1 is well as values of model parameters. Key features 
and parameters of each model are briefly described below. 

Rail 	Model
 

a. 	 Rolling stock loading and utilization: Loading per
 
train, train speed, turn round, average train trip length,
 
etc., were determined by estimates for 1985 as shown in
 
Chapter A.
 

b. 	 Operating and rolling stcck capital costs: They were 
developed as shown in Chapter q. 

C. 	 Track capacity: Two types of track are differentiated, 
single and double. Now i nal tra 1: capacity for lypical BR 
track was determined at 35 trains (two way) per day for 
single track and 70 trains per day for double track. 

d. 	 Number of trains per day: This is determined by traffic 
volume by the model. When calculating freight traffic cost. 
the number of passenger trains on the same track is set not 
to exceed 15. When calculating passenger traffic cost, the 
number of freight trains on the same track is set not to 
exceed 5 per day. 

e. 	 Signalling; When the number of trains per day exceeds 
80% of the 
single track capacity, a signalling improvement
 
is assumed to take place. The cost was taken from the
 
project of replacing equipment in the Mymensingh-,Jamalapur
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Dewangonj section. 
 When the number of trains per day

exceeds the nominal capacity of double 
 track section,

another major improvement in control equipment is assumed at
 
a cost 50% higher than the above. 

f. 	 Double tracking; When the number of trains exceeds 110% of 
the nominal single track capacity, double tracking is
assumed. The cost of double tracking was taken from a
project p roposaI for double tracking the Aliswar-Laksam-
Naoti sect ion. 

g. 	 Rehabillitit in: Rehabilitation is assemed to tdke place in 
every X vear which is a linear decreasing function of the 
number of trains 
per day and the track capacity, changing
from 50 years at the retio of 0.0 to 1) years at the ratio
of 1.0 or more. Unit rehabilitation cost was determined 
from the data for the Jessore-Banapole section and 	 other
sections. The minimum rehabilitation interval of 10 years 
was determined considering the actual 
needs of Bangladesh

Railway. After proper rehabilitation is done, track renewal 
interval should 25 30be to years. 

Road 	Model
 

a. 
 Vehicle losding and utilization; Average tonnage per truck,

vehicle occupancy, average standard axles, 
 annual
 
utilization, etc., 
 were mainly the
based on Consultants
 
traffic survey as shown in Chapter 9. 

b. 	 Vehicle operating cost: As described in Chapter 9. In
 
addition the effect of 
road 	surface condition is included as
 
a function of surface roughness. 

c. 	 Pavement renabilitation: 
 When the cumulative number 
of
 
standard axles exceeds the remaining life, rehabilitation is
 
assumed to take place. 
 The remaining life is dertermined by

the existing pavement deflection and 
the existing cumulative
 
number of standard axles.
 

d. 	 Roid type: Three types of road 
are considered. Type A is

the high standard 2-1ane road, type C is the low 
 standard
 
single lane road and type B is 
the in-between. Each 
 has
 
different capacity.
 

e. 	 Total traffic: In calculating the total traffic the 
percentage of truck traffic is held constant at 44%. 

f. 	 Road widening: When the total traffic excceds the capacity,
widening of the road is assumed to take place. 
 From type B
 
and C type A is assumed after the widening. From type A an
 
additional 
type 	A road is assumed.
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g. 	 Road surface deterioration: Road surface condition expressed 
in the roughness measure Is assumed to deteriorate in 
proportion to the cumul at Ive number of standard axle'; 
between the maximum roughnees of 30 00 n /km and the i, n mum 
roughness of .1000 im/kin. M'ax IlIIu rouhihless l.'; ,iss elllllod to 
Occur Just he fore rehithi t i tat nd 1n ifto(,io n }in um a 

rehabilLt,atlon or wideni eq (widen i nq !e assumr d to he done 
with rosu I fi I u at the -aeno t i me) . 1aV1o 1i (1kesI(bIn of 

rehahl I I I it ion or wdenin q i assumed to ho dono wi tth tihe 
design pavemont I f e of ton years. No road main tenmice cost 
is considtred as it is closer to reality in Bangladesh. VOC 
increase (ue to road dot erorat ion, however , has a far 
greater i,,,'t on the total cost. 

IWT Model 

a. 	 Vessel loi ng -d utilIsat Ion; Average load, average 
speed. turn roi. non--stearning days per trip. down time 
ratio. etc. are as lovelopod in Chapter 10. Average time in 
landing station DOr trip for passenger launches and steamers 
is assumed to he , functon of sailing time, varying from a 
minimum of I hour for- sailing of less than 4 hours and to a 
maximuMi Cf C hou-s for salting of more than 24 hours. It is 
al so assumed that passenger vesse I doepa-rt uros aie imited 

within the period of 6 am to 6 pm following actual practice. 

b. 	 Vessel op rting st Basic cost parameters are those 
shown in Chapter 10. 

c. 	 Cargo handling cost: A flat economic cost of Tk. 9.4/ton is 
included in I WT ost model taking into account IWT's 
propensity of extra cacqo handling. 

d. 	 Dredging: Mtaintenance (redging is assumed. The amout was 
determinod from the amount cIaimed hy BIWTA as desirabIe. 
Actual oxpend I t ure by BIWTA for mai ntenance dredring in 
recent vyers is 30', of this amount . 

e. Berthin facitI iI v; Berthing facility requirements depend on 
cargo handl ig rate, i.e. tons/hour. Average jetty 
conrstruct ion rost was obt. 1,. d from tIWTA. 

f. 	 Landinq st ation Passenger landing station construction 
cost was atsno obtainued from BIWTA. 

All 	 models are si icutt ed to take the hau Iing distance as a 
variable. Bee, 'oIe o Ithe dosc-(,' noees of infrastructure investment, 
all costs are ra lculatel for 10 ye r:; with a traffic growth rate of 6% 
per year , ant th(- (Iiscontel present value summed over the 10 year 
period at- a discolunt rate of 151 per year is calculated as the measure 
of cost comparison. 
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2) Cost Char-acterit-Fts IUnder Existing Conditions 

Freiqht 'ransport 

The tota l rombined cost of Iransport -pora t ion and Infrast ruc turro 
provIsion for froight it; itlu.ntratd In F1il11-e 3.4.1 for lie distance 
of 300 kin tnt in) 3..4.2 tih(i 501lir 1e for di ;taii' oIf kill iiI to tite , 

vo Iihenlosand tle's day, illa 

6,400 trik, -k It , 'w,. ,e!" 7i0 1r, I perii d.lIv. A I tott I cost t; 


I, raf f is; Vr, lii 10 per wi Ich i F; on( of 
are 

,xpreFsetr, in ilit; (-)ItII;coll I I I ( 1 ye% r - ni-nI ,;t x tnt -I- kin. At 
the l i I t) t ,nl - ) OW kill t 1ie" ro m h )I : n IhxetIn I I I 1'011 mit 1'in 
tho ranle. o .x-.r-. t tct Io d t (. ,tlt ,0 l il-ickz; I ,t . f nt o-,wI by' 
the rotIw Iv:; clnd I tieo I"T IST,o, In i.tis -t-. ttoei xv'ei-, 11 the 
di istance ot -f kin It(-o - l I toc-r - s f,or I lito t Iit1 1 (7 c n P l seS 
than 16 , 00 lrt -I,a , Iv. Il ti lI'I ranqi' tht(l -t,citdm h Ito; tli t I loeast 
exponsi xo. lIt I;,; of the need for cont.Is r t in iidd i n t 2- 1ane 
road whtn irn I t ; me rIc tthan 16i,0)) tenn] a dlv , oven f or tie 
d Istanco of S)( kin tItit col- un1 e Is lerl-n xpt-nn I 'e I hin It t-, ri I t mode 
for- the t I offI t, tevet if 20,00o tons or n oi-e. )ul I t r, Ick 1n( is 
needed for fr-,i It Ira ffI c more t h-in (,-100 tens a di Addt i onal 
r est I ,hiwevir itoes t niIk-, tkIihe I- i I motto mcre cxpIhn iFVeI t hai t he 

road mode. 

Figure 3..4.t3 and tiqure 3. 4 . 4 show the cst char-C tori st LCs of 
the three modes fer Ithe Ico f i lexel tip to 5 ,000 tons a day. In the 
very low traffic range, tess than W0 tons a day, the ratlway mode Is 
the most expensive. The IVP mode maintains the lowest mode status at 
an y traf fic xo 1m-. Ior t fhe dli stance of 50 kn, the IWT, the railway 
and tire ioal I des are o nked in this ordet- in t erms of cost in 
the range el. w 5,{11)1i tons a daMy. 

Absohtte levels ef the total cost- are significantly lower in the 
case of 300 km thtan In the case of 50 km for all modes. 

PanssenilerIrn T mpir 

For p,I;!eii1t- t raInsport the relative cost advantage of modes 
diffe- front thai for freight in that the IWT node is the least cost 
mode at any dli7stance ais ;hown in Figures 3.4.5, 3.4.6, and 3.4.7 for
the dint ancen of ti1) kinj 50 km ant] 25 km respectively. At 300 km tile 
road mode i- the most texponsive. At, 50 km and 25 km, however, the 
rai 1 ne- ic; :-'I 1t 1 y m o!ee O p,ins ixe t han tlhe road mode tip to a 
cer-ta In ItrIf t I I lxIv, 1 1 20 ,000 panss-qeors per day for 50 km and 
350.000 p, l nqerst , for 2, ksn. beyont whicli the -"oad mode becomes the 
mos t expens i xe one h, atseef needed cno rt Ic t ion Of additiona 1 
car-ricaleways aind incrnasi nt-l v hi aher rite ,oemei,t t-ierat ion ase! dt-ee 
traffic load increases. l.-r the dislance of 50 kill cots hy railways 
and by roads ae xerF- ctcse in li the low traf ft r range as shown in 
Figure 1.4.8. 

The clear cast advantage of the IWT mode is noteworthy. 
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Fig. 3.4.5 Total Cost of Passenger Transport,/km 
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Fig. 3.4.7 Total Cost of Passenger Tr3npot/km 
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Fig. 3.4.9 Total 'Cost of Freight by Rail/km, 
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Fig. 3.4.11 Total '..oSt of Passenger by Rail/krri 
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Difference bV Type of Facility 

Figures expliained Itn the fIoregoing paragraphs show tile cases withsingle track atlwy and type A standard 2-lane road. Differencetile total .ost for double track railway and 
in 

type B and C roads are
shown tn F i (Ii I. . tIrIo h 3.-1. 1 2. 

11ndci" tihe Iscur1lllpt cI thit 15 passenger tlrains per day be already
on the tr,ack-. nIc It t tt-ack 3ect .ons would reguire double tracking forthe t.raftI c le"'el ovor 9. 140 tIons a day. The difference in the total 
cost wl t h douib I t rack sect i ots on the per- kim ba|sts remiIn coils tat.for t ra f Ic h c,,n t that level . As t rat f I grows higher, thepercent a'le ,I th double t-ackng cost to the total ct h meoiessmaliei-.ras(<ger ',-0 tr'ln serviCeS a1 SImI lar ch'Irarteristics i s
observed . I idi- Itho isSSiiitit ion of 5 freight t r, Iur1s per day apassenger- y Ilime (of -12 .6(00 per day wolId I-e (It I ' II U 1e t racki ig.Cost di f tecent i a I -is the percentage to the tot a I rost however, i shigher t-han in t ie caso of freight trot fir beca(iuse at the lower 
percentagc of opera! i ng cost:. 

DI f fe-ence emotig type A. P and C roads in terms o overal 1. longterm totat coq: is sma II as shown in Figures 3.4. 10 and 3.4. 12provided t:hct proper act ions such as pavement strengthening andwidening be carried out as assume,. in the model. TI.s s primarily
because of 
 i Ie faCt that road improvement costs, pavement
strengthening or widening, are smail relative to vehicle operating

costs except for extremely low traffic level. 
 When pavement is weakand road deteriortion fast, 
 vehicle operating component dominates the
 
total road transport. cost. 

Table 3.-1. 1 shows breakdown of total costs of the three modeses Iimat ed by the imodels for selected combinations of distance and
 
traft ic leve I .
 

Econoi, of Scale 

Transpert cost. models developed in this study do not take the
possible changos in technology into consideration. In particular, themodels assume that the avcrage capacity per unit train, vehicle orvessel be constant regardless traffic level (see Appendix 3.4.1). Tnotlet wo -ds t he model s are designed to give the total cost: oftransport h,y t he ex is.t-ing transport equipment. 'Phe cost- curves shown
above , i', 1t enlld to gi e c u-'rent costs, not cost s in t:tie firture when
traffi. 1 e 'voI I h i I -1h . In artial sitAIt ion i the fililre, wher'eve ahigh trafftc vol]omi- is a:cured, investments will be made to utilize
Ir-Iig I (] rto -Co cos effortive transport 
 equ i pmen t , longer trains,larger ti-,rks , ut I ircer vesse 1s. fn such cases cost: curves in hightraffic r'anc(-; woiild show down-ward bending shapes rather than the 
quasi -striiiht I ine or ipward bending shape. 
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Table 3.4.1 Typical Present Value of Total Cost Per Km.
 

(in thousand Tk. per year per km, percentage
 

to total in parentheses)
 

Mode Dist- Traffic 

F/P ance Volume Cost Components 

Oper- Addi ti onal 

Rail km per day, ating Loco. Coach Signal Rehab. Track Total 

658 0 3Q42(Single) F 300 1000 1770 287 1126 0 


(46) (8) (29) (0) (17) (0) (100)
 

F 300 5000 8852 1276 5016 1077 742 0 16963
 

(52) (8) (3o) (6) (4) (0) (100)
 

P 300 10000 2563 556 1080 0 659 0 4859
 

(53) (11) (22) (0) 14 0 (100)
 

P 300 100000 25634 5309 10314 3257 867 4230 49610
 

(52) (II) (21) (7) (2) (9) (100)
 

658 0 10932
F 	 50 1000 4816 387 5071 0 


(44) (4) (46) (0) (6) (0) (100)
 

F 	 50 5000 24079 1722 22582 1077 742 0 50202
 
(48) (4) (45) (2) (I) (0) (100)
 

P 	 50 10000 3376 2009 3807 0 659 0 9850
 

(34) (20) (39) (0) (7) (0) (100)
 

P 	 50 100000 33759 19175 36346 325/ 867 4230 97633
 

(35) (20) (37) (3) (1) (4) (100)
 

Note: 	 F for freight, P fur passengers.
 

Traffic volumes in tons/day for freight and passengers/day for
 

passenger.
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Table 3.4.1 Typical Present Value of Total Cost 
Per Km. (Continued)
 

(in thousand Tk. per year per kin, percentage 

to total in )arentheses) 

Dist- Traffic 
Mode F/P ance Volume Cost Components 

Improvement 


Type A F 300 1000 791 


Road km im_____ Widening 

0 

(15) 

F 300 5000 1788 
 0 


(8) 

P 300 ]0000 0 
 0 


P 300 100000 1495 
 3593 


(2) (5) 


F 50 1000 791 
 0 


(9) 

F 50 5000 1788 0 


(5) 

P 50 10000 0 
 0 


P 50 100000 1495 
 3593 


(2) (4) 


Total 

VOC 

4512 530j 

(85) ',0) 
21590 23377
 

(92) (100)
 

7730 7730
 

(100) (100) 
67808 72896
 

(93) (1-0)
 

7821 8612
 

(91) (100)
 
37424 39211
 

(95) (100)
 

9908 9908
 

(100) (100) 
86910 91998
 

(94) (100)
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Table 3.4.1 Typical Present Value of Total Cost Per Km. (Continued)
 

(in thousand Tk. per year per km, percentage
 

to total in parentheses)
 

Dist- Traffic 
Mode F/P ance Volir Cost Components Total 

Road km _ Improvemenr Widenino VOC 

Type C F 300 1000 1126 0 4512 5638 

(20) (80) (100)
 

F 300 5000 0 2545 2180] 24347
 

(10) (90) (100)
 
P 300 10000 0 186 7436 7622
 

(2) (98) (100)
 

P 300 100000 0 6139 69783 75922
 

(8) (92) (100)
 

F 50 1000 1126 0 7821 8947
 

(13) (87) (100)
 

F 50 5000 0 2546 37791 40337
 

(6) (94) (100)
 
P 50 10000 0 186 9531 9717
 

(2) (98) (100)
 

P 50 100000 0 6138 89442 95580
 

(6) (94) (100)
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Table 3.4.1 Typical Present Value of Total Cost Per Km. (Continued)
 
(in thousand Tk. per year per km, percentage 

to total in parentheses) 

Mode F/P 
Dist-
ance 

Traffic 
Volume Cost Components Total 

IWT km Fixed Variable Handling Dredging Infra 

F 300 1000 1992 495 81 46 344 2957 

F 300 5000 

(67) 

9958 

(17) 

2474 

(3) 

407 

(2) 

46 

(12) 

1695 

(100) 

14580 

P 300 10000 

(68) 

884 

(7) 

1132 

(3) 

-

(0) 

46 

(12) 

11 

(i00) 

2072 

P 300 100000 

(43) 

8767 

(55) 

11228 

-

-

(2) 

46 

(1) 

75 

(100) 

20115 

(44) (56) - (0) (0) (100) 

F 50 1000 10064 495 489 46 2062 13156 

F 50 5000 

(76) 

50324 

(4) 

2474 

(0) 

2443 46 

(16) 

10173 

(100) 

65460 

P 50 10000 

(77) 

1056 

(4) 

1132 
(4) 

-

(0) 

46 

(16) 

65 

(100) 

2299 

P 50 100000 

(46) 

10478 

(49) 

11228 

-

-

(2) 

86 

(3) 

445 

(100) 

22201 
(47) (51) - (0) (2) (100) 
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3.4.2 Optimum Modal Split 

Opt imum modal spl it can he def ned as the dist ribut ion pattern of 
traffic amonq different modes at which the total combined cost of ail 
modes Is the leo:t . For such in opt i mum cond t t Ion to take p Iace a 
necessary cot] t tonn Is that the ranking in ter-ms of the total 11rol, 

cost: changes 
 as the toa I raI fic yo umo changes. In othcr words, 
coot curves o eacht mode .Such thoseas shown tn FigLro 3.4. 1 throug1h 
3. .1. t t ctu-e;s each other. Ot herwise' the least cost sol tIon I s 
,Iways fo r the eas! ceot mode to take all traffic. The op t IiUm ,;p I t 
also depe nd.' o1 tho rate of nct-ease in sos t or tlho slope of cost-
Ctrve t-0at I%"' to ot Ih,,- mode s. Mt i-ate of incrt-ao t11in ost cal e11d 
marg1 na I cos t I tl ('(1no Ri c 

A c-itt,,i pto I-ram was developed for this study capab lo of 
sea-ch tng an]i toet-rmlt ting the least cost tiraff ic dI ;tri but ion among
modes for a m .-,.en set of cost curves, using a technique cal led dynamic 
programin I ncl . 

The resu It s of cost analysis by models show that the IWT mode 
offers t-he least cost solution for any combination of distance and 
t raffIc vol Ie. fIre ght or passengers, except for the case of freight.
transport at 50 ktn. In such a case . a 1 00 assignment to IWT 
resu I ts in t he least t.otia co: t. 

Itowever,. it is not only unrealistic but also misleading to 
consider the case of complete monopoly by a mode. The economic total 
cost is often different by specific commodity type or passenger type.
Certain high value commodities may have significant time value, which 
are ignored in the models, for example. It was therefore decided to 
carry out tlie opt inium modal split analysis sett ing the maximum modal 
share of the least cost- mode at a certain level. 

Fre gh t 

For the distance of 300 km cost curves 
of each mode with respect
 
to traffic volume do not. intersect each other except in the very low
 
traffic range as shown in Figures 3.4.1 through 3.4.3. Slopes of cost
 
curves do not change much relative to each other. Therefore. optimum
 
modal split curves 
with respect to traffic level show all-or-nothing
 
patterns as shown in Figures 3.4.13 and 3.4.14. When 30% of the total
 
tonnage are taken tipby IWT. the road mode takes all of the remai ning
volume up to the traffic volume of 600 tons per day. 9eyond that 
teve1. the rail mode takes all, leaving nothing to the road mode at 
any traffic level. This is because of the 
sl.ope of the road mode cost 
curve being consistently higher or steeper than the rail mode. In 
other wnrds the -ail mode should be given all the remaining traffic 
left I) the IT mole for the distance of 300 km except for the very
low trafftc Ivel. When the maximum IWT share is set at 60% of the 
total. the traffic level at which the rail mode replaces the road mode 
be_-omes 1100 tons pet dv. 

For the distance of 50 km optimum shares are di fferent from cases 
with the iristance of 30(1 kin. and are illustrated in Figure 3.4.15. In 
this case. the least, cost mode for the low traffic range. the road 
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Fig. 3.4.13 Cptimum Modal Split of FreightI-  r 3-0 Pn,30!. max. IVaT 
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Fig. 3.4.15 OptiIT-umn Modcl Split of FreigtL 
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mode, is 'l I oWed to have its in,ixim otI t)n sh,., -e pe cent.. I',WT I suncompetit ive and W,.s as,imumed out ol the market . In the II tr cIllh fI I range of beyond 17 00 tons a diy t le t (-IIt ly shore
the road because of 

-I I t akes ti or 

the cost of additional carrioqewo ys foa- the IoI(I 
mode. 

Passent er 

'
For the lon distance passenqer transport thelre seeils to he nooptimum comhinot i,)n al cost Curves of three modes never intors;ektI eachother as shown in Fiqu-e 1.4.5. The more traffic in IWT and the iorein I-al iwa\,5-. ihi,less iihr- total ottt t would becono. lt the shortdistance offc) km tie cos t cuIvo I tie road mode ,nd the r,II mo c a-re sIm i l rlI , 1l1(.rsec t each other seera I t 1i10 ip to) 11e 1 1atI 1 iclevel of I (I t hoiani per ,iv as shown in F,res i.4.o} and 1.4.1.The 
 tho tot I,c I 1ol I p I t uinder the aIssumipt lol 1 'll IWT,o tothe refoe .-hw .i cormp lox pa ttern as shown In Ft.Ire 31.4. . In Ihe
 range between 4-22.10 thousald piisenqetrs per day tle I-Cld I1o01 SIVI Id 
he the dominant mode. 

In qeneri I the lore traffic on IW' the less the tot:a I cost oftransport i ncliidI nq operation and infrastructure would become exceptfor the case ot shot dI stance freight transport for which the roadmode is best su i ted. In ,il cases the rail mode should he used in thehigh traffic level Instead of additional 2-lane 
 road in order to
 
achieve the least cost. 

3.4. 3 Improved ,onditions
 

Foreqoing disciuis:ions are applicable under the existing low level
of aper at ing etficiency. particularly in the rail mode and 
 in thefreight trnsport 1v tie IWT mode. It is possible to improve theoperat inq condit ions without large investments. For the road mode.
costs are calcii lated with in assumption of pavement deflection of 1.0
mm Under -4,I()0 kg. which 
 is in the poor side in Banqladesh. Better 
pavement in Bongilae!,h would he with a deflection value in the order
 
of 0.18 Iran. 

Cost (charact~erl: tlcs and11 opt ilim modal split were exam ined forimproved condit ions. D1ifference with the conditions used 
in the base
 case is 11st ed in TIble(3 4.2. Al I values assumed for the improved
cases are cons ired Ii liin the feasible range.
 

Improved ,ai I Tot a1 Cost
 

Appendix 3.-4. 1 Figures 3.4. 17 and 
3.4.1 8 show the 
 difference
between the base ca;e and the Improved case for freight and passenger

transport by riaI. The, difference is about 
15% of the total for

freight transport and 8% for passenger transport. 
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Table 3.4.2 Assumptions on 


Rail Mode
 

* Freight 

- Average freight train speed (kin/h) 


- Average locomotive turn round (days) 


- Average wagon turn round (days) 


* Passenger 

- Average passenger train speed (km/h) 

- Average locomotive turn round (days) 

- Average carriage turn round (days) 

Road Mode
 

Freight and passenger 

- Pavement deflection under 4100 by (mm) 


V.ater Mode 

Freight
 

- Non-steaming days per round trip 


- Handling rate per vessel (tons/hr) 


* Passenger 

- Non-steaming hours/steaming hours 

Improved Conditions
 

Existing Improved
 

9.93 11.7
 

0.293 0.241
 

17.6 8.8
 

30 35
 

0.587 0.499
 

0.556 0.439
 

1.0 0.8
 

10.3 4.3
 

17.4 36
 

0.217 0.10
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Road Total Cost with Stronger Pavement 

Appendix 3.4.3 I' iture:; 3.4.19 and 3.4.20 show tie difference forthe road mode. ,ubstant al difference appears atftor the traffic, level
of 2,000 trucks per diy or 3,700 passenger vehicles; pe r day. The
di ffe:-ence i; n(- I q b1 e Iow Ita t affieftf ct level. . inL on, for
t he subst nt I'll ant ncroas inq differonce n the h qt-i tralFict rinqe
is riot Ithe pavc'ement ,t rolnqt henI nq cost but the Iincreset'd vohlIcle 
operit I ni ro'st di to It tie rapid paivement detei-lorlit I on 'l I, re st.
CiirV'-S Or thi ,ree \'e the of5ot roaids under t he et er paiem 0nt st-eonqt Ih 
a-ire shown Il ...I-i u re, . III Cr(i1f)lp i I Son Iwit t I-. I),-!t cir eosasi(,shown in .iqure t (,in he seen thit ti(, cot t if tei-(e let ween 
the I ow t\')" ?, i kvI appearI-s at lower I ril I i c r,In, In the
Itrpiroed s e-,It iaii inn I tie, hase case because of de lIayedI pa%,eme'nt 
st r'ont hen i nq. 

Impioedc IT Tott 1 o: 

Appo,.d . i.-. i ti,imr, 3. and.4.22 3.4.23 show tie di fference 
the tel tit os-t for- I (I(t t aitd passOnqer transport 

in 
by IWT. Potential 

cost. i'tIcicu io n I It ro igti t ransport by IWT s I ir-er t han cost:
 
redct io I in 
 ot Ior inodes, wi t hiln feasible range. tecause of the 
CUrrent 
 low lit I I ., n rI.-dte of vessels and the low tffic lency in 
cargo hand i i i, whI, i I ,; II so a teCi s ve ta ro-I ior vesse t and Jet ty
requirem-n t s - I T reihit cost becan cut by as much as 10% . In 
cont rc-Ft marq in ,to redort ton in IWT passencer transport. is not 
larcge. The s, em I:; ritsoil,- Ily ohfici ent cis it IS now.
 

IntermodalI -,lC 
 OITIompai;(son tinelr Iiiiproved (ond I: otis
 

Tota ! cos7t cur,.es 
of i th tiro modes undoer improved condit:ions
 
are shown in Figiie 1.-1.21, which can be cormpared with Figure 3.4.1 of

the base clse. 
 For the t -t-ince of 300 km the relative posit:ions of
the total costs by Oaci moede are ss i cal I Iy smnI ar to 
 the base case

aIttbou q bso it valies are
lI e lower in the improved case. Iowever.
t-he pict iirc is (It ffor-ent tot the distance of 5(0 km ,sic a- compari son of
Fgure ..1-.25 wi ti Fiqir' 3.4.? wouId roveil. 1i1ndeir the improved

cond i t ionr - t ht, IW isto 
 wolI tecomeI( the least cost 11r01 even for this
 
short dist ari-o.
 

Fi- pi* n I -ropi-tp,t.S i-r 
 the - t . t ive pos I Iliols oI t tie tot atl cost
curfi-s ot h(-. tIeI in, fro Ii simi taI- to those the baneof case shown
in Figure 1.-1.5 ,:- lh,-, it alince of 300 kin. F-or tho distance of 50
 
km Fijui- . -l . 2tr, )t- t he 
 imiprn, , cas aecan ie c mp,ired wi t h 'i qure
3.4.6 of the t,is e c',-is. 'l' II ,Iiico at w iicli ttio r iol mode cost
 
become s se 
 xperi-It I ( l ! bin t- h roald sNt i s sicl-h tIIor t er than the 
base case a: show1%n In Fi sire 3.-I. 7. 

Or.t 111111Im io .up I 1 t 1 t - Iiip -e'. 's-ot, ,ins
 

For [reillit iriisp-ri- iT ti-como-; tiet least co5tl 
 mote for short
distarice as well F;I cr Inno dist,-ance. For the distancei of 300 km the
optimum 
modal r)|t I t 1weer, t he rar I and the road modes takes a
siniltar form i s shown Il F qit-(! .4 . 1 3 and 3.4 . 1 . except thlt: ttie 
traffic volt i beyond whi cIh roadthe mode completely loses its share 
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is lower by 20%. For the distance of 50 km the optirnum modil sp Ii It 
for the improvod case markedly differs from that for the base case of 
ex 1st i n( cond it ons as a comparison of Figure 3.4. 28 with I'i guro 
3.4. 15 wou I( reIveal. Aside from the least cost. mode MT whtI ch Is 
ass Iln c (I of) , , f t he total , the shares of the rood nod(e and tie ra I
 
no o I o nat -.. 

[,,f r ..a i 1, -r t roisoport no opt Im iIn Iiod a s i t exist . for Ihe 
d 1t -, ,f kin i5 is the case for the Loso ca i,rcoirue of
 
unch, n, n,; r I It I e cost ,lvn taqo among the rnodes at ,1n, t rf f Ic
 
level .r Ihoe I a once of 50 kin, however, tI(, road and tho ral
 
nodeOsS sthic's lil c',r ~Tlde'' of ['r P i'a tfirc it va-yiq percetii iq ir a
 
c Il I i I ift I I s aIiIw I21.r"I lkP Ik ;e C,-S0
It1 n 3. . 1TnI 11-

In wh I-h th- rumra shorer of tho road mode i ; h i jher than the rol I
 

mode: i n Itie mo:t t lm d I, traff c r inq., . he r, i I rnode, tak,s , lacqor
 
shor,e in it I r,.-n (I- ,xcc p t in t he e.xt -omely Iow tI , if is ralcle . The
 
m 1nImtn IIt I I , I tc1e1 d airhI (' het -nt mode -,s (acs Its hate 1n
 
Ilit, opt I rn m 1nrodi,l I a; 1 t i 1 is 1 ha ,i I I t of tIe l ose case.
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Fig. 3.4.24 Total Io.:_ f Freight Tran:spr,.7k/mr 
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Fig. 3.4.26 To:tcuI (:ost of Psser, er Tm i l 
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3.4.4 	Gain by Optimum Split
 

The difference in 
 the 	 total cost between th case with the
existing modal split and 	 the case with the optimum split can besubstantial Table 3.4.3 shows the 	 cases tested to see thedifference. Modal shares under the optimum condition vary dependingon traffic level . Existing in da] shares are fixed at overall averagelevel. For comparison purposes a case with the second Icast cost modebeing given the remainder of share after IWT is also shown.
 

Figure 3.4.30 through Figure 3.4.33 show 
 the 	difference. For thedistance of 3(00 kn the 	difference between the optilnum and the existingis significant for 	both freight and passengers. distance ofFor 	the50 kin, however, the difference is almost non-ox]stance for 	paassengertraffic, indicating that the passenger modal split for 	 short distanceis 	not- d crLICLal matter. As shown in Table 3.4.3, the total cost
saving could be as much 	 as 30% of the 	 total cost under the existing 
modal split. 
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Table 3.4.3 Total Cost Saving By Optimum Split 

Freight 

Modal Shares(%) Total Cost ]nde. 

Distance(km) Condition Road Rail IVT 500 Tons/day Z0,000 Tons/day
 

300 	 Existing 63 12 25 100 100
 
2nd Best - 40 60 80 70
 
Optimum 60 65 70
 

50 	 Existing 63 12 25 100 100 
2nd Best - 40 60 118 117 
Optimum i q 60 98 88 

Passenqer
 

Modal Shares(%) Total Cost Index
 

Distance(km) Condition Road Rail IWT 50,000 Pass./=dy 120,000 Pass./dav
 

300 	 Existing 52 28 20 100 100
 
2nd Best 65 - 35 99 101
 
Optimum - 65 35 72 70
 

50 	 Existing 33.5 31.5 35 100 100
 
2nd Best - 65 35 103 100
 
Optimum it 35 99 95
 

Note: I indicates varying share depending on volume.
 

Source: Consultants
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3.5 Corridor Analysis
 

3.5.1 Introduction
 

The 
foregoing discussions on economically optimum modal split are
based on 
 cost characteristics 
of transport modes 
 for the same
distance. 
 In the actual transport network in Bangladesh, however,
point to point destancets are sometimes considerably different by mode.

An analysis was 
 made taking into account actual mode 
 specific

distances in Banqladesh.
 

Five ma jor corridors were selected for the anaysis;s Dhaka-Chittagong. Dhaka-Khulna. Dhaka-Sylhet, Dhaka-Rangpur, and Dhaka-
Mymensingh. Distances by each mode are shown in Table 3.5.1. 

Cost curves of modeeach with regard to tra ffic volume weredeveloped for each corridor and are presented in Appendix 6.5.
Because of the difference in route distance cost curve relationshipsamong modes are significantly different for some corridors than in the 
case of equal 
 distance. For the Dhaka-Khulna corridor, for example,

the rail mode is the most expensive for 
a wide range of traffic level
 
due to 
its long route distance.
 

The effect 
of the Jamuna River crossing was not explicitly
included as it similarly affects 
the rail and the road mode.
 

3.5.2 Existing Situation
 

A transport corridor 
includes trips of 
 many origins and
destinations, 
not only those originating or terminating both ends 
 of

the corridor. 
 Some are longer 
 and others are shorter than the
corridor Ietqth. The factor 
 determining the requirements for
transport equipment and 
infrastructure is not 
the .lume of trips with
 
a certain 
origin and destination. 
 It is the total traffic volume
through the section in 
question. Therefore, typical traffic volumes
 
were estimated for each corridor for each mode.
 

For freight traffic 
 the freight O&D tables developed in this
study as described in Section 4.1.4 
were used to estimate mid-corridor
 
traffic volumes as 
local traffic at mid-corridor points 
 were found
 
minimal.
 

Road passenger traffic 
 volumes and I
ra passenger traffic

volumes were primarily taken 
 from ADT (Average Daily Traffic)
estimates for mid-sections of each corridor. 
 If multiple road routes

exist within a corridor their traffic volumes were 
added to give the
corridor volume. 
 For thc IWT mode its 
share in the inter-district
 
passenger traffic 
was estimated at about 20% as shown 
 in Section
 
3.6.2. Assuming 20% share for MWT for the Dhaka-Khulna corridor. IWTshares in other corridors 
were assumed in proportion to passenger
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vessel fleet sire relative to the passenger vessel fleet: size for 
Khulna. ResuI tant IWT passenger estimates were compared wi th the 
total estimated IWT passengers and were found reasonable. 

Table 3.5. shows est imited corridor traffic \olumes for the five 
corridors. VI t:Irno- shown .1-0 primar II v t rff Ic vol imoes smated to 
be in the mid.-7oc tle, of ach cnrrdar oil each mooh, nnt traffi c 
travel in q itenm Ihalka to ( cI f the five cL-i- dest i natIons. 

In IiI cL r I-oIdCha fa( r frei qht n passenqor., the road mode 
occupies the hi, et share, often more than 50%. The thaka-Ranqpur
 
corriidor i; lihe
on ly one In which the ral mode occupies ore than one 
third of freight or passenger transport. In the Dhaka-Chittagong -nd 
the Dhaka-Khulna corridors it was estimated that the WT carries ai-out 
one third of the total freight flow in the mid-points of the 
corridors. 

3.5.3 
 optimum Modal Split for Each Corridor 

Ortlmum modal split ratios were calculated for each corridor forthier total traffic flow levels, existing and projected, using the 
dynamic preoramming model. As IWT turned out to be the least cost
 
mode at any traffic level in many cases, optimum ratios were
 
calculated under assumed maximum IWT shares. 
 'able 3.5.3 shows the
 
results comparinc, the calculated optimum modal split percentages with
 
the existinq percentages.
 

Dhaka-Chi t tagonq 

Existlnq freight modal split 
is 51% for road. 13% for rail and
 
the rest for IWT. The relation between the rail and the road should
 
be reversed for the total corridor freight 
volume upto the year 1990.
 
However. if the existing operational efficiency of the railways is 
not
 
improved. the required investment to expand the capacity of the
 
railways would make the road transport less expensive. This is
 
another reason for the urgent task of improving the railway operation.
 

For the passenqer transport the existing distribution of 63% for
 
road, 22% for rail. and 15% for IWT is a costlier split than the case
 
with less road traffic.
 

Dhaka-Khulna
 

For this corridor the rail mode should have 
no share for freight

and passenger traffic travelling the entire length. A large part of
 
the existing railway share, however, should be of trips within the
 
west zone. In this corridor the IWT mode has a clear edge.
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Dhaka -Ranqpur 

The exist ing freight modal split of 37% for ral1 and 63% forroad can he comparld wih the optimum combnination of rail and IWT with no road transport. F,)r pa.esongc rs. however. he road mlode canl h(-. ,e ashare in the Irt imllin -ombinat ion al though th exi st inq pl iit of 38"% 
for ral a n] r(ol, shotil d be-,rever'sed. 

Dlhaka- - ,'\,t 

The exist in,l modal split for freight is 20, for rail 52" for
 
r -ad, and 28 frr 
 I WFr. and for passengers 31); for ratI. I1'. for

and 13' for II,T. 7orrndor volumes of both 

road
 
frolhl t and p~ruengora are

smaIl. It 1,;cheaper to transport all of tie fri(Itiht tr,affic hv tihe
ral lwav.s th'n .pI it t I 11,tI t between i-a1i1 and IWIT undor the cond i t ion of
 

m are 
cost at anv Iratt' c- level . This is due 

tie mix '.1sh'T of 30' al though I wT cost is Iower than the ra I I 
to the hi1her mnargilinll cost ofIWT in lowthe raffic range for stli ccrridor. For passenglers 

ral1 mode a houldi a1ko mnre thar ,he 
t he 

road mode. 

Dhaka -l'lmons i nqh 

The existing nodal sp" it is heavily in favor of the road mode.From the vi,-w point of economic cost the railways shoudl occupy much
higher share although by the year 2000 the total freight volume wouldbe large enough to make a small share theto road mode optimum. 

3-54 



Table 3.5.1 Corridor Distances Bv Mode
 

Corridor Rail Road IWT
 

Dhaka - Chittagong 343 261 334
 

- Khlna 623 312 364
 

- Sylhet 311 287 308! /
 

- Rangpur 
 414 321 4491
 

- Mymensingh 116 121 -


Note: Upto the nearest point on waterways
 

Source: Consultants
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Table 3.5.2 Estimated Existing Corridor Traffic Volumes
 

Corridor 
 Rail Road IWT 
 Total
 

11haka
 

- Chittagong Freight 
 1340 5330 
 3780 10450
 
Passenger 15901) 45600 
 (10900) 72400
 

- Khulna Freight 1280 2100 
 1940 5310
 
Passenger 
 17300 31900 (12300) 61500
 

- Rangpur Freight 670 
 1120 2 1790
 

Passenger 
 8900 14900 - 23800
 

- Sylhet Freight 280 
 730 400 1410
 

Passenger 
 8500 10400 (2800) 21700
 

- Mymensiinzh Freight 
 290 2290 80 2670
 

Passenger 12200 
 22300  34500
 

Note: 
 in tons/day for freight and in persons/day for passengers.
 

Source: Consultants
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Table 3.5.3 Existing and Optimum Modal Split
 

(in percent) 
Corridor Type Year Rail Road IWT Condi t ions 

Dhaka 
- Chittagond Freight Existing 13 51 36 Existing 

1985 Optimum 57 3 40 1VF Max. 40% 
1985 Optimum 37 3 60 1WT Max. 60'% 
1990 Optimum 37 3 60 1Iq' Max. 60% 
2000 Optimum 15 45 40 1VT Max. 40% 
2000 Optimum - 40 60 1WT alx. 60% 

Pass. 22 63 15 
1985 Optimum 80 - 20 1lT Max. 20% 
2000 Optimum 80 - 20 1WF Max. 20% 

- Khul.na Freight Existing 24 40 36 Existing 
1985 Optimum - 40 60 lIE" Max. 60% 
2000 Optimum - 40 60 lVr Max.60% 

Pass. Exist ing 28 52 20 Exist ing 
1985 Optimum - 80 20 lE1 Max. 20% 
2000 Optimum - 80 20 iEF Max. 20% 

- Rangpur Freight Existing 37 63 - Existing 
1985 Optimum 100 - - No IWT 
1985 Optimum 40 - 60 lET Max. 60% 
2000 Optimum 40 - 60 IET Max. 60% 

Pass. Existing 
1985 Opuimum 

38 
87 

62 
13 

-
-

Existing 
No IWT 

1985 Optimum 67 13 20 lET Max. 20% 
1990 Optimum 72 8 20 IWT lax. 20% 

- Sylhet Freight Existing 
1985 Optimum 

20 
40 

52 
-

28 
60 

Existing 
IWT Max. 60% 

1985 Optimum 100 - - l1T Max. 30% 
2000 Optimum 40 - 60 IET Max. 60% 

Pass. Existing 
1985 Optimum 

39 
80 

48 
-

13 
20 

Existing 
lET Th%%. ?07 

2000 Optimum 80 - 20 IWT Max. 20% 

- Mvmensingh Freight Existing 
1985 Optimum 

11 
90 

86 
-

3 
10 

Existing 
11%7 Max. 10% 

1990 Optimum 90 - 10 IW' Max. 10% 
2000 Optimum 87 3 10 IET Max. 10% 

Pass. Existing 35 65 - Existing 
1985 Optimum 100 - - No IWT 
2000 Optimum 100 - - No IWT 
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3.6 Assessment of Existing Modal. Split
 

3.6.1 Freigh t 

Ex.', t tng modal split in freight transport is summarized in Table 
?.6.1. 
 Trend in the last ten years can be characterized by the rapid
growth of the road freight transport, which accounts for more than 
half of the total ton-ki in 1984-85. While [WT showed a modes t
growth. t he rail froight transport stagnated or even declined in the 
total volume. 

The s ituat ion Is uneconosi cal i n terms of di rect economic
 
resource 
cost. For long dist ance hauling the road transport is
signi ficantly more costly than other modes when taking infrastructure 
cost into account. Opt iium modal split depends on hau 1 ing dIistance 
and traffic voeni. The road mode. however, can occupy a significant
share only in the vtery low traffic range or for a short distance of 50 
km or less. For long dlistare IWT has a decisive cost advantage. 

Tah)e 3.4.3 shows the hifference in the total cost he tween the
existing modal sp it and examples of dosirabIe modaI sp it. Cost
savings would he in the order of 10-30% if the rail and the I WT modes 
can take higher market shareo in freight transport. 

The rapid growth of the road mode can partly he attributable to 
the fa i lure of other modes in providing services satis factory to 
customers. A inaor it y of users cited the time saving as the main 
reason for c Ios i ( 1 the mode s!ven though the Jamuna crossing can 
impose a full day waiting for trucks. 

Table 3.6.1 Existing Freight Modal Split 

Rail Road IWT 

Average Lead (km) 
 265 170 241
 
Share in Total Ton-km %) 16 54 
 30
 
Share in Total Tonnage %) 12 63 
 25
 

Source: Table 3.2.1 and Appendix Table 3.2.1
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3.6.2 Passenger 

The existing market. shares of each mode tn passenger transport 
are 38% for rail , and 32% for IWT in terms of number of passengers, 
and 513 for road ,E8% f or rail, and 21. for IWT in terms of passenger
km. The large iscrepancy hetween flIgurOs foi shares in the total 
number of paissong,-r.-] and share i!i the total passenger-ki . duo to the 
d iffforonce in loaI V c.ash mrdo, which wore o, t mated it- 90aver-ato a 
km for rood, (,-I km for .al] 'Ind ,: km for IW . 'Tlhes( short Iverage]11 
lead fILtires indicate that the ma r ritv o1 pa!;seline- trips are 
intra-district- tri p.s, rather than titer-dist rirCt t r I ps. 

When the Iarket is di vi dod i nto the i l ra-d I t11riu t trIp allrket 
anc! in t:er-d Istr lct. t:r p mirket:, modi I op it in each of the two is 
cons Iderah I y if foront f roin the ovora I I one. I t was necessary to 
es timat.o averagie load o1 palssongOrs in each of the two distinctive 
market. 

For the road passengers average lead of hoth categories were 
obtained frot the Consultants passenger 0aD surveys as reported in 
Chapter 9. 

No passenger 0&1 information was available for the rail and the 
IWT mode. BIWTA estua ted tihe average lead by private sector at 26.1 
km and by pulI ic sector at 106.A kinas shown in Table 3.6.2. Sector 
average would be close to private sector average as the privalte sector 
dominates the market, more so than shown in tile Table. 

'Two alternatives were tested for average lead of ititer-district 
passengers by rarl and by IWT. Alternative A was set at the average 
lead of Lnter-district freight as calculated from freight &D tables. 
AIternat.ive 13 was set: it one half of average load of freight. Given 
overall average leac_ and number of possengers and passenger-kin figures 
for each mode iumbers of passengers and passenger-km of intra
district and inter-district passengers for each mode can be calculated 
and the restilts are shown in Table 3.6.3. It is apparent that the 
share of road node in inter-distrlct passenger transport is much 
higher than the overall share. Short distance intra-district 
passenger market is roughly equally shared by the three modes. 

Given the sparse network of motorable roads in Bangladesh, it is 
likely that the fairly equal distribution of passengers among the 
three modes reflect s the un-overlapping area of influence of each 
mode. People utilize a mode which can be reached without excessive 
walking. 

Tho dominance of the road mode in long distance inter-district 
passenger transport market is uneconomical in terms of direct resource 
cost to the economy. Tns situatiohn, however, would be difficult to 
change as passengers choose the road mode on the grounds of non
monetary values as shown in Section 3.3. 
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Table 3.6.2 IWT Passenger Traffic 

Service 

Private Sector 

(Vessels & Launches) 

Length of 
Water 

Routes 
(kin) 

5350 

Number of 
Passengers 
Carried 
(Millions) 

45.87 

Passenger 
(kin) 

Performed 
(Mil]ions) 

1193.1 

Average 
Lead 
(kin) 

26.01 

Public Sector 

(BIWTC) 
1091 2.81 300.2 106.8 

Total - 48.68 1493.3 30.7 

Source: BIWTA, Ports and Traffic Report 1982/83 
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Table 3.6.3 Modal Shares in Intra and Inter-District Passenger Trips 

Road Rail IWT Total
 

Overall
 

Average trip distance (kin) 90 64 44 -
No. of passengers (million/yr) 172 133 141 445 

Modal shares (2) 38 30 32 100
 

Total pass.-kin (million/yr) 15460 8428 6203 30091 
Modal shares (Z) 51 28 21 100 

intra-District 

A B A B A B 
Average trip distance (kin) 35 30 35 26 20  -

No.of passengers (mil lion/yr) 106 115 98 131 115 353 319 
Modal shares (J) 30 33 33 31 37 36 100 100 

Total pa.s.-km (rillion/yr) 3710 3480 3430 3406 2300 10600 9440 

Modal shares 35 39 33 36 32 25 100 100
 

Inter-District 

A B A B A B 
Average trip distance (km) 177 290 145 296 148 - -

No. of passengers (million/yr) 66 18 35 10 26 94 127 

Modal shares (%) 70 19 11 20 10052 28 100
 

Total pass.km (million/yr) 11750 4948 4998 2797 3903 
 19495 20651
 

Modal shares (%) 57 24 15 19 100
60 25 	 100 


Note: 	 A,B for rail and for IWT indicate alternate assumptions concerning 

average trip distances for intra-disLrict trips and inter-district 

trips. 

Source: Consultants.
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CHAPTER 4 

TRANSPORT DEMAND PROJECTIONS 

4.1 Overall Transport Demand Gro 'th 

4.1 .1 GDP E Clastic es Of Tansport Demand
 

The growth of transport 
 demand is usually closely associated
with the ofg-owt.h ,'011o11ic activitLes. Freight. transport is required

to Support spoc i i ( iPOflOIcoLines acti . Pacsonge rs travel to conduct
 
some economic 
 ICUlvL Lies. Even tLoirsns can be linked to income levelof passUn er s, wh i In turn ISa (L theiresul o 1 econornrii7 act i vi ties. 

Table I. 1 1 shows historic GDP figures and over 11 transportper firmance in t orms of to ta I Len-ki, Lons , passener-kin, andpassen(ers. It. .; ovi don t Lit GDP and t-a ffi c f gures 're closely
 
re lated.
 

In or-de r to determine Lhe rel at lonship among them, regressionanal.yses woe pe)rfrmed against, the data shown in the Tabe . TVoforms of relationship were tested. One is the linear form and theothc,- power forrm. Resu I i ng regression equations are shown below with
 
associated coefficients of corcelation.
 

linear Forin
 

Tota-l ton-km 0.0169 x GDP - 0.6508 
2
 

R = 0.960 

2Total tonnage 0.0867 x GDP - 4.114 R = 0.973 

2
Total pass.-km = 0.1471 x GDP 16.40 
 R = 0.983 

2Total passengers - 1.885 GDPx - 152.3 =R 0.977
 

Power Form 
1.224 
 2


Total tonnage = 0.0203 x GDP R = 0.973
 

1.426 2
Total passengers = 0.1212 x GDP 
 R = 0.978
 

where GDP's are in billion Tk. , ton-km and pass.-km in billions,
and total toninaqes and passengers in millions. 

High values olbtained for the coefficient of correlation do not necessar lIv mean that the relationship between GPP and transportdemand isipartictilarly strong in Dangladesh. They are reflection ofassumptions which hrod to be made during the process of estimating GDPand transport performance and which likely smoothed over the unknown 
actual fluctuations. 
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Table 4.1.1 
 Historic GDP and Total Transport Demand
 

GDP 

Year billion Tk.) 


1975/1976 
 224.5 


1976/1977 228.3 


1977/1978 242.8 


1978/1979 255.3 


1979/1980 258.0 


1980/1981 275.6 


1981/1982 277.9 


1982/1983 287.1 


1983/1984 302.6 


1984/1985 316.2 


Ton-km Ton Passenger-km Passenger 
(billion) (million) (billion) (million) 

- - 16.7 273.0 

3.11 15.48 17.8 287.5 
3.44 17.16 19.1 302.6 
3.63 17.65 20.3 318.7 
3.82 18.51 21.8 332.7 
3.88 19.12 23.0 348.8 
4.17 20.57 24.9 379.2 
4.30 21.23 26.5 398.9 
4.43 22.11 28.3 419.6 
4.59 23.02 30.1 445.3 

Source: GDP figures from BEPP
 
Transport figures from Appendix Tables 4.1.1 and 4.1.3.
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The I inear form and the power form both appear to be equal I. good
judging by R square values, Hlowever, the adoption Cf the power form 
and extending I t in to the fuLure imply that the e las LI c ty of 
transport demand wi th respect to GD1' wi I I r-em-i in constant at the power
values shown in the equations. Th i; in turn I mpl es that no 
structural -h -ingo In the conomv i n imo r)f t ranspor t demand 
generation wolt Id take place. The a(ri cul tire sor or, wh ich has 
produced m oI ty of freiqht ti ansport demand, has been 10osng Its 
share I n thie tont isil (;[)I'and expected to cont i noe loosInq its 
share in t,, fi itre, as described in Chapter 2. 

lFuture fi-elht transport demand relat.ve to DGDPlevel, therefore,
should be lower. For passengers, the high rate of growth in recent 
years must b- the re sult of excessively lc4 fires and tiis s tuation 
can not cont t:ue III the long run. 

On the other hand the adoption ,)f the 1-near form gives declining
GDP elasticitv of transport demand itas GDP increases. Therefore, 

was determined that the 
 linear fcirm be adopted for the GDP-transport
demand relattionships. Table 4.1 .2 shows GDP elasticities of ton-kin, 
tonnage, passenger-kin, and passengers calculated for GDP levels in 
target years. ft. should be noted that the share 
of agriculture
 
sector, whilh was 50% in 1977, is expected to be 30% by 2000. 
Concomitant reduction in GDP elasticity of transport demand is assumed 
as shown in Table 4.1.2. 

4.1.2 General Transport Demand Growth by District
 

Nation-wide traffic 
 growth rates were calculated by the
 
elasticities thus developed and GDP growth 
 rates described in Chapter
 
2 and are shown in Table 4.1 .3.
 

District: 
 by district traffic growth rates were also obtained by
applying the estimated elasticities to the district GDP growth rates 
described in Chapter 2. Table 4.1.4 shows freight traffic growth
rates by district, and l'able 4.1.5 passenger traffic growth rates by 
district.
 

4.1.3 Effect of Food Self-Sufficiency
 

Traffic 
 growth ratr described above are appii.-able insofaras
 
general. traffic related 
 to general level of GDP. When some 
significant structural changes in transport pattern take place such as 
changes in district focd grain import 
and export following the changes

in food surplus-deficit situatiom of the district, 
 the above growth
 
rate., should he modified.
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Table 4.1.2 GDP Elasticities of Transport Demand
 

Agriculture
 

GDP Sector 
 Ton-km
Year (billion Tk) Pass.-km
Share (%) Elasticity 
 Ton Elasticity Pass.
 

1976/77 228.3 
 49.8 
 1.203 
 1.262 1.203 
 1.548
 
1984/85 316.2 
 45.1 
 1.139 
 1.177 
 1.545 
 1.343

1984/90 411.3 
 41.0 
 1.103 
 1.130 
 1.372 
 1.244

1994/95 548.1 
 36.4 
 1.076 
 1.095 
 1.255 
 1.173

1999/2000 770.9 
 30.9 
 1.053 
 1.066 
 1.169 
 1.117
 

Source: 
 GDP and agriculture sector share from BEPP Elasticities by

the Consultants,
 

Table 4.1.3 Traffic Growth Rate Projections
 

Period 
 GDP 
 Ton-km 
 Ton Pass.-km 
 Pass.
 

1984/85 - 89/90 
 5.4 
 6.1 6.2 
 7.9 
 7.0
 
1989/90 - 94/95 
 5.9 
 6.4 6.6 7.7 
 7.1
 
1994/95 - 99/2000 7.1 
 7.6 7.7 
 8.6 
 8.1
 

Source: Table 4.1.2
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Table 4.1.4 


District No. 


Chittagong 1 


C.H.T. 2 


Comilla 3 


Noakhali 4 


Svlliet 5 


Dhaka 6 


Far idpur 7 


Jamalpur 8 


Nymensi ngh 9 


Tangail 10 


Barisal 11 


Jessore 12 


Khulna 13 


Kllsht ia 14 


Pat aakhal i 15 


Bogra 16 


I)inajpur 17 


Pabna 18 


Rajshahi 19 


Rangpur 20 


Banp adesh 

Source: Consultants
 

District Freight Transport Growth Rates
 

1984/85 - 1989/90 - 1994/95 -

1989/90 1994/95 1999/2000
 

4.4. 7.0 
 8.1
 

1.7 12.0 
 12.1
 

6.-4 5.7 6.8
 

6.4 5.5 6.6 

4.9 5.3 6.4 

4.9 8.3 9.3 

4.5 6.0 7.1
 

5.9 5.9 7.0 

4.9 5.8 7.0 

5.0 5.9 7.1 

6.0 5.1 6.2
 

8.2 6.6 7.8
 

4.1 6.1 7.2 

11.3 6.8 7.9 

5.0 5.4 6.4 

8.6 7.0 8.1 

8.6 7.2 8.3 

9.4 7.0 8.2 

8.3 6.5 7.6
 

9.2 6.2 7.3
 

6.2 6.6 7.7 
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Table 4.1.5 District Passenger Transport Growth Rates
 

1984/85 
- 1989/90 - 1994/95 -
District 
 No. 1989/90 
 1994/95 1999/2000
 

Chittagong 1 
 5.0 7.5 
 8.6
 
C.H.T. 2 1.9 :2.9 12.7
 
Comilla 
 3 7.2 6.1 
 9.2
 
Noakhali 
 4 7.3 5.9 
 6.9
 
Syihet 5 
 5.5 
 5.7 6.7 
Dhaka 
 6 5.5 8.9 9.8
 
Farjdpur 7 5.1 6.4 7.5 
Jamalpur 8 
 6.7 6.4 
 7.4
 
Mymensingh 
 9 5.5 6.3 
 7.3
 
Tangail 10 
 5.6 6.4 7.4
 
Barisal 
 11 6.7 5.5 
 6.5
 
Jessore 
 12 9.3 
 7.1 8.2
 
Khulna 
 13 4.6 6.6 7.6
 
Kushtia 
 14 12.8 
 7.3 8.4
 
Patuakhali 
 15 5.6 
 5.8 
 6.8
 
Bogra 16 
 9.7 7.5 
 8.5
 
Dinajpur 
 17 9.7 7.7 
 8.7
 
Pabna 
 18 10.6 7.5 
 8.6
 
Rajshahi 19 
 9.4 7.0 
 8.0
 
Rangpur 
 20 10.4 
 6.6 7.7
 

Banglddesh 7.0 
 7.1 
 8.1
 

Source: Consultants
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Under the curren t proi,:-am of i ncreas ng food gra in p odIct Iiin, it 
is expected that the countr, would beeome o SIef-sl fficient in food 
grain supply by 1.90. District by d strict tfood n suranitplu-deficit
sitLlatioI Woit d %%a1v Colleldoratlly as d-ci -bed in Chaptor . Ini oirder 
to take hch a It nt ,ti )unt and t o lmdlIt iv th1w ionei I t I fI c 
growth rates I i,I tI , t ' t! i I l nl - Ik n.I e(w'dlli; w .ro 

II-oF l :1IaT IIhI l{ I f r nc I I 11 t . l ]I trII o I lt I 1 t n tI IT'I llIt a C

dlstrIci t it,, .t C it , ' ri- the road nile, Ih, t1wruck criqitt and 
dostin'It i()n tll. l .'v.*lcpei is a Ioe u!t tf the Conllltant (I0 ) .i-lir'Ve\ 
was iield .1z h . It a!1 tItiniqo Ior ohiwh (11s tirc't we re 
est itml il I ', Ippl ,'n/ t hl, iv.riqe l iid of -1. 7 t on! to the niuiiber- of 
t Ue.ke-, -, llnIIl t ,i (,f;tIrl( d t o cl Ih tcI-ict . For those dist.- ict.9l 

not ., 1 -o''t, by\'l I nI I'InLtnt,n sLIrv teot.a Itonnaqe-s were 
ost iIT)atI I ' Iltln;n of c onshIho eel Ih , tt botwoon t h7 di sttc, ( DI and 
the roa,I te i, t th t 1nna 1o by d I Irlct-. FIcture . . 1shows the plot ted 
pot n1t fer ('earh I ft rlI rt. Tonna qes foi- Ilit se ing d Istt i cts %ere 
deterniInod d1i t-tcf!V eitu/qr nq itic. 1GDP', roadl network covt-a-o and 

I, 1I Iv t14,1- IbIi feF')e 


For- ti. 
 I tP mode, a 1 ). ir- i ht O&D tcafIbl d veloped by ttlWTA was 
Ilsod at t-(r expand nt i1 t to mnatcCh tllte Consul tants ' est olhte for the 
total IlT' f isl bt I e lnna(it,., 

Fo r the -.it I mileo, the to ta raI I fre Igh t tonnatte shown in 
Sect iott 3. 2 was din trilitoid among iistricts bv means of assumed ta.il
 
tiode ehare for each mode considering the rail network coverage and the 
a',a labl itv off ot lI modes because of the complete lack of origin and 
destinatinn information (n ratl traffic. (Because of the same reason
of completo aisence of O&D data, JICA team has ,ecentlv attempted to 
creat o fi t ht ()L1) t-able by a qrav i ty mode I based on GDP and 
int r,loI.,1-tlI -oeto di stance . 

Fro tI InTiaq, in to and out of each di LtrIc t. by a I I modes were
then olit,iinod l\' -lddinithe amounts by each mode together. 

'ltW fot-icui n r()CeSs, Is ttima-ized in Table 4.1.6. 

Second! f-lrtir n Import or export by distit t, c.aicting and 
in the fi I rF wi-re expreossed in existing annual tonnages and in 
qrowth rlet,1 ratoe based on estimates shown in Table 2.4.11 in
 
Chapter ?. I Ai,,tIld be 
 noted that all tonnaqos described above are
 
the sum i-- f iro1 tnt no and 
 out of each district. Transport

tre ClIor,rntI n it 1iti el-od satle reqairdlens Inport to oi export from 
each lt lt lw t . 

T'lI fl\, n-n- t ,pat n froillt was taken is the Ii ffetrnce of
the Iw t tnnv,l, and The fnod qrain surpli in or dof i c t., and the 
qoneral tr Ilht ti lIITt th i-at wore appl ited to olctain futtui-re vilimos by'list r-lct. Cnnlh In InqI tie fittmre tonnarles of food grain surplus or 
ilcfIt Int non--onl ri-in fi-otlht-, future total freicght tonnages, by 
disttrict an(] it:4 it,th rates wer- obtained. 
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Actual calculations were done by using the percentage shares ofnon-food freight and food grain surplus or deficit in each district in1985 as tile base and applying separate growth Ia tos , calculating
growth indices for target years ind then adding two together for each 
target year to obtain combined growth rater. 

The above process Is summarized in Table 4.1.7 wi th resu ILi ng
overall growth rates by Iistri ct. 

For the districts of Chittagong and Khulna where ChittagontChalna sea ports are 
and

located, effective total freight out of and intothe districts including the ports were calculated by means of firsttreating ports as separate district.s and then combining with tile 
actual districts. 

Variance in district by district growth rates is large in firstperiod tili 199i) due to the changes in food grain transport
requirements. Subsequent years show evenmore patterns. 

A considerable amount of uncertainty exists concerning the timingof food self-sufficiency, which is currently envisaged to take place
by 1990 as assumed 
in this study. The likelihood 
 of the timing
slipping several years is not small. Should this be the case, traffic
into and out of Chittagong and Khulna would be greater than indicated
by growth rates shown in 'Table4.1.7. 
 Overall pattern, however, would
not be much different particularly in 
later years as the overall share
 
of food grain transport will become smaller.
 

4.1 .4 Freight Transport Demand Projections 

Seven malar 
corridors were identified as described in Section
 
3.4.4. 
 Future freight traffic through these corridors were projected
by the following procedures. 

Existing W1085) freight origin-destination tables were developedfor each of the three modes. For the road mode the results of theConsultants' O&) surveys were taken as the basis. For O&D pairs notwell covered by the survey stations estimates were made taking
district GDP and road network coverage into account with the totaltonnage derived from network-wide traffic counts as the control total.
For ITi1 freight O&D table developed from RTWTA data was 
 expanded to
match the total tonnage as developed in Chapter 
 10 and shown in
Section 3.2. For the railways only total tonnages for the east 
 and
west zones wero ivailable as explained in 4.1 .3. 
 These zonal totals mere distributed among districts primarily by means of assumed railway
shares (establi shed district by assessing networks) against the roadand [WT mode for which dist-rict totals had been established. Givendistrict- totals for the railways, tonnages for each O&D pair were
estimiated by means of Fratar method with the combined table of roadand IWT'] as the base matrix with adjustments by judgement. This 
heavily judgemental procedure was considered more suitable thanmechanical 
 mehtods such as applying the gravity model 
since freight
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movements depend heavily on particlarity of origin and destination,not much on distance between them. Rest I tant 19815 freight 0&D tablesfor each node are shown in Appendix . 1..4. The total ftreiqht Ohtables coverI Ii] a I modes wa: then creLte! by colmbIln I nq n t ltree O&D 
tables.
 

l)ist r-ict 
 v di St rit f reiht growth I-,at o!s wore obt ainled asexplai ned by applvi nj th Fratar method wi li the 1 9135 tot-a Ire I ghtO&D table is the base matrix. Resu l ti nq 900, 1995 and 2000 tajta]freight O&D tableI; a-e alfo shown it Appendix 4.. .1.4
 

These present Lnd fliture total frei(ht OFD 
 tables were thenassigned on t o a 1pa I , ne t wor-k comp r Si n, seven Iha )or cortri dors .results ,reI I trIdteJ in FI(Iur-es ,1.1 .2 through 
The 

1990, . 1.5 for year-n 1185,1995, and >000. ho:- thie sake of sitmpilic i ty the di rect, waterwaylink connect inq Dihak a .ind Khulna Is included in Dhaka-Pahna and Pabna-
Khu lna corri dol-;. 

1s n %vident thatIt ma (or- requ i remen ts for transport facilitiesand seirvices wo0Uld occur- along the southern corridors of Chi ttagongDhaka-Khu Ina, not in the corridors serving the northern part of thecountry. Figure 4. 1.6 shows growth of freight volume thmr'ough each ofthe corridors. Ch i tt-agong-ciiCiii .la-Dflhaka corridor would accommodate theheaviest traffic although the growth upto the year 1990 would be smalldue to the food se!f-sufficrency. The east-west link of Dhaka-Pabnacorridor woul experience the highest- growth rate. On the other handComilla-Sylhet corridor would not only carry the least amount oftraffic but qrow at- the lct.iwest rate.
 

The above pro oct ions do not 
 take into account the possible shiftof cargo from Chittagonq Port: to Chana Port. due to the capac i tyconstraint of the ChiI ttagong Port . Should this be the case, corridorvolumes for (c0rridors No. 5 and No. 7 would be somewhat less andvolumes for rorr:dioes No. 2 and No. 3 would be somewhat higher, thusachieving baIaiic between the east and the west. Basic picture,however, wool I not he much different as the southern corridors
commanding the dom i nan t p)0 it i on. 

4.1 .5 Passenger Vr ansport Demiand Projections
 

Due t:o the romple , 
 lark of O&D information for twomodes it was out of threenot p)oas(ible to carry out passenger transportprojec ions at demand a compairaibl0 lovel with freight. transport demand. 

Passenjer tr,ns,,or, d0m,:uod woold be closely associateddistrict passonqe,- withgIrowth since passenger t:rips are generally muchshorter than froeilIt:. TabI e 4. 1 .8 shows passenger traffic growthfactors for each d(t'.r ict . It- can lie seen that passenger trafficgrowth woold be fai -I y even thr'oughout the coon try with a few 
exceptions.
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Table 4.1.8 Passenger Tiansport Growth Factors by District
 

(Volume in 1985 = 1.0) 

District No. 1989/90 1994/95 1999/2000 

Chittagong 1 1.28 1.83 2.77 
C.I.T. 2 1.10 2.02 3.66 
Comilla 3 1.42 1.90 2.96 
Noakhali 4 1.42 1.89 2.64 
Sylhet 5 1.31 1.72 2.38 
Dhaka 6 1.31 2.00 3.19 
Faridpur 7 1.28 1.75 2.51 
Jamalpur 8 1.38 1.89 2.69 
Mymensingh 9 1.31 1.77 2.5? 
Tangail 10 1.31 1.79 2.56 
Barisal 11 1.38 1.81 2.48 
Jessore 12 1.56 2.20 3.26 
Khulna 13 1.25 1.72 2.49 
Kushtia 14 1.- 2.60 3.39 
Patuakhali 15 1.31 1.74 2.42 
Bogra 16 1.59 2.28 3.43 
Dinajpur 17 1.65 2.30 3.49 
Pabna 18 1.65 2.38 3.59 
Rajshahi 19 1.57 2.20 3.23 
Rangpur 20 1.64 2.26 3.27 

Bangladesh 1.40 1.98 2.92 
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4.2 Futur.e Modal Split
 

4.2.1 Freight 

Changes in the modal share of freight transport in the past have 
been analyzd and the results are presented in Section 3.2. 'Table 
4.2.1 shows trends in the past in terms of growth rates. During the 
period of 19 7C,-1980, the total freight tonnage grew at an average rate 
of 5.41, per innum whiloI GDP grew at 4.8% per annum. 'Thil ogowth 
the totail tonnage was taken ip largelyv by the road node whlich grew at 
8.7% per annum. IWT grew at a modest rate of 3.6% per annum whereas 
tile rai I mode lost it.s freight at: a rate of 1 .5 % per annum. These 
trends cent inued in the next period of 1(80 - 11t8.41 rI a somewhat 
moderate scat e as tile GDP growth rate decreased to 3.5% per annum. 
Iw'. however, accerelated its performance in the latter perod despite 
the decrease in tie overall freight growth rate. 

The relat tonship be tweeri the freight tonnage growth rates by each 
mode and the total freight growth rate have been stable. The growth 
rat e of the read mode has been 50% higher and t he rate of ttie I WT 
mnode 25% lower than the total treiqht tonnage qrowth rate. The rall 
mode showed a negative rate throughout the periods. Exptrapolation of 
past tronds was made by applying the relationships of modal growth 
rates to the total freight growth in terms tonnage. if the rail mode 
continue to loose its freight at a rate of 1 .4% per annum and the IWT 
grows at a rate 25% lower than the total freight growth rate . more 
than three quarters of freight tonnage would be transported by road 
and the share of the railways would become an insignificant level of 
4% by the year 2000. 

This pessimistIc outlook for railways. however, is unlikely to 
realize. The onqoinq AD3 Second Railway Project, which is aimed at 
arresting this declIn. envisage a modest growth of 2.8% per annum 
from 1987/88 onward. At this growth rate, however, the share of 
railways would st.ill continue to decline to about 7% by the year 2000 
from the current. level of 12%. 

'rho rapid growth of the freight transport by road has been 
achieved despite poor condhtions of the road network and the delays 
causei] by the numerous ferry crossings. The replacement of ferries by 
bridges is likely to increase further the attractiveness of this mode. 
Under the current framework of encouraging the private sector it is 
the road mode that can offer tile highest responsiveness as it is the
 
easiest market to enter among the three modes with it-s low capital 
req i rements. 

Cost advantage of WT and, to a lesser degree, of railways in 
Banqladelsh is demonstrated in Chapter 3. There should be a major 
effort. in promoting IWT and railways. Given such effort it is not 
infeasible to reduce the share of the road mode from the current 63% 
to 50% in terms of total tonnage or from 54% to 41% in terms of total 
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Table 4.2.1 
Modal Growth Rates, Trend and Projections
 

Period Item 
 GDP Freieht Tons 
 Passengers
 
Road 
 Rail IT7 Total Road Rail [1WT 
Total
 

A. Past Trends
 
76 - 80 G. Rate 4.8 8.7 -1.5 3.u 5.4 6.3 2.6 5.6 5.0 

Ratio to GDP - 1.81 -0.31 0.75 1.13 1.42 0.54 1.17 1.04 
Ratio to Total - 1.61 -0.28 0.67 - 1.36 0.52 1.12 -

80 - 84 G. Rate 3.5 6.5 -1.4 4.0 4.8 7.3 3.3 8.2 6.3 
Ratio to GDP - 1.86 -0.40 1.14 1.37 2.09 0.94 2.34 1.80 
Ratio to Total - 1.35 -0.29 0.83 - 1.16 0.52 1.30 -

Average Ratio to Total 

1984/85 Estimates (million) 

1.48 

14.5 

-

2.82 

0.75 

5.73 

-

23.0 

1.26 

171.8 

0.52 

132.3 

1.21 

141.0 445.3 

B. Growth by .\plvinQ the Ratio 
85 - 90 G. Rate 5.4 (8.0) -1.4 4.7 6.2 (8.2) 3.6 8.5 7.01990 Estimates mllior) (21.3) 2.63 7.21 31.1 (254.5) 158.1 212.0 624.6 
90 - 95 5.9 	 (7.9) -1.4 5.0 6.6 (7.8) 3.7) 8.6 7.1 

1995 	Estimates (million) (31.2) 
 2.45 9.20 42.8 (370.2) 189.6 320.3 
 880.1
 
91 - 20020 
 7.1 	 (8.8) -1.4 
 5.8 7.7 (8.4) 4.2 9.8 
 8.1
 

2000 	Estimates (:rli 
 , (47.5) 2.28 12.2 
 67.0 (555.1) 232.9 511.1 
 1299.1
 

C. 'lodal Spir, Trend Line(%)
 
1985 
 63. 12 25 
 100 38 
 30 32 100
 
1990 
 68 9 23 100 41 
 25 34 IOU
 
1995 
 73 6 21 
 100 42 
 22 
 36 100
 
2000 76 4 20 100 43 18 
 39 100
 

D. Modal Solit, Target (%) 
1990 59 13 
 28 100 41 25 34 
 100
 
1995 
 55 14 31 
 100 42 
 22 36 100
 
2000 	 15 35 100 43 18 39
50 


100
 

E. 	Target Amounts (million)
 
1990 
 18.2 4.1 
 8.7 31.1 41 25 34 
 100 
1995 
 23.5 6.0 13.3 42.8 
 42 22 
 36 100
 
2000 
 31.0 9.3 21.7 62.0 43 18 
 39 100
 

Note: Figures for road in B. 
were 	determined as residual
 

Source: Consultants.
 

4-20
 



ton--km by the year 2000 , and to increase the shares of IWT and 
ral I ways from .51% and 1,2% to 35% and 15% respectively in terms of 
tonnage. 

F Iqure 4 2.1 shows the pro ectod fret gh t tralisport tonnages.
Trend I Ines -ll t arq t s of fre Ih t t -an;port up to the year 2000 are 
I I Ilustrat ed 111 tho I qure. 

TaII- 4... _ ;hows project od fre Ight ton-km by each mode as
determined %' it It,I mnoda I !p I i percent aqes. I t is hoped that by the
 
year 
2000 the ra II mode would carrv ?0% of freiqht traffirc in terms of 
ton -kin and the I1P mode wou Id carry as much as the road mode. 

4.2.2 t'assengers 

The assessment of existing passenger modal spli t is presented in 
Section 3.5. The growth rate of rat ilway passengers has been markedly
lower than the othier- two modes although the growt h rat e in terms of 
passenqer-km it.s not been so different from lie others. The Iat te rpot nt IS, duo to the incr.,astng average leald of ra i Iway passe ngers.
Table - . . shows passenejor urt-owt-h rates of threethe rodeos for the 
pertods of ' 7.- 1-)H0 and 1D00--ft 0n-. thuring the iatter period IT was 
the fas;t.st ,ir-,wini node. This latest devolopment should be wel come 
as IWT I s t ho le.,t o;t I mode for passenger- as we] I as for- freight 
for- most rices. 

'lho romp lox nattire of pissoner modal choice is discussed in the 
preroeed i ng chapter. It Is Iikely that. the present t rend would 
cont inue. Table -1.2.1 shows proected numbers of passengers and 

ronseIuent [olT II .;plI t percentages for t-he targot years. The road
mode and Iho IT r, ,in would cont inue to increase the ii- shares while 
the ,i iI redo h'iitloos(, It; share from the extst ing 30% to 18% by
 
the year 2(10l.
 

,
Pro -ort passenger-k-i by mode are shown in Table 4.2.2 and
Figure 1.,2.2 i I lu.trates the passenger transport growth trends, past
 
and future.
 

4.2.3 Road Traffic Projections 

Road traff1ic projections were made 
in order to identify future
 
investment requirements by tile following process.
 

Deri vat 
on of the 1985 road freight ('Il)table is described in 
Section -l. .-. xtist isq passenger O&,D table was (e1rived by means of a
similar- method. Both tables let Ithere ron,.'ertd trrns of number of
vehicles. Thes 195M truck and passenger ,'eli r le 0O&.D tables were 
ass i gned Ib comtptit er nn t the road network tc obt ain link by link
inter..dist rtc t raffir vol Times . For each I Ink volnImes of local
traff ic wore obtained by -ubtract ing inter-district traffic from the 
total traffic coints. After the determinat ion of future modal split,
overa I 1 t ruck t-raffIc growth rates aid passenger vehicle traffic 
growth rates were determined by taking the ton-kin growth rates and tile 
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Table 4.2.2 
 Traftic Projetions, Ton-km and Passenqer-kin
 

(in millions)
 

Freight Ton-km Passenger-km
 

Year 
 Road Rail IWI Total 
 Road Rail It7 Total
 

1985 2460 1381
748 4589 15460 8428 6203 30091
 
(54) (16) (30) (100) (51) (28) (2]) (100)
 

1990 3111 1087 6295
2097 22905 10055 9328 422 i,
 
(50) (17) (33) (100) (54) (24) (22) (100)
 

1995 3995 1590 3205 8790 33318 12059 14093 59470
 
(45) (18) (37) 
 (100) (56) (20) (24) (100)
 

2000 5270 
 2465 5230 12965 49959 14812 22489 87260
 
(41) (19) (40) (100) (57) (17) (26) (100)
 

Note: Percentages of intermodal distribution in parentheses
 

Source: Consultants
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Table 4.2.3 Average Increment Per Year
 

(in millions) 

Freight 7on-km 
 Passenger-km
 

Period 
 Road Rail 147 Total 
 Road Rail IWT Total
 

1980-85 140 -21 
 36 155 908 375 
 378 1661
 
(00) (013) (23) (100) (55) (22) (23) (100)
 

1985-00 130 
 68 143 341 1489 325 625 2439
 
(38) (20) (42) (100) (61) (13) 
 (26) (100)
 

1990-95 177 
 101 222 500 2083 401 953 3437
 
(35) (20) (45) (100) (60) (12) (28) (100)
 

1995-2000 255 F/5 
 405 835 3328 551 1679 5558
 

(31) (21) (48) (100) (60) (10) (30) (100)
 

Note: Percentages of intermodal distribution in parenthses
 

Source: Table 4.2.
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passenger-ki growth 
 rates from Table ..2.2. District by districtgrowth rates were 
then determined in proportion 
to district freight
growth rates 
 and district passenger growth rates. 
 The base 1985
tables were expanded to future yecrs by the Fratar method. Expandedinter-district 
 road O&D tables were assigned onto the road network toyield inter-district taffic volumes. Local traffic on oach link wereexpanded to0 future years by respective district growth rates. Fi nal lyinter-district and local traffic were added 
 to obtain the total
 
traffic volumes on 
each road link. 

Li gure 4.2. 3 and F1 gure 4.2.4 1llustrates prolected road traffic
for yeal 1990 and year 2000. If growth of road 
 traffic can be
contained within the rates as stipulated in this chapter, thenetwork in Bangladesh could accommodate road traffic without 
road 

wideningto 4-lane roads except in the immediate surroundings of Dhaka and the
section immediatelv north of Chittagong. 

4.2.4 Effects of Jamuna Bridge 

Effort for the implementation of a bridge over Jamuna River 
was
officially initiated 
in the middle of 
1985 by the establishment of the
 
Jamuna Bridge Authori ty.
 

Ma y alternative will be considered including a 
 multi-purpose one

with roadways, railways and a gas pipeline.
 

if the bridge will open all
be to road traffic and no
commensurato improvement in service levels of tile railways and IWT isimplemented, Lt would severely affect railway and IWT operations byattracting tiraffic from these modes. An end result could be the heavy
reliance on the expensive load transport, an undesirable situation. 

It Is not poss1ble to even broadly estimate such traffic
diversion 
 caused by the construction of Ja;nuna Bridge due to
insufficient 
 avai lab le data. The planning of the bridge shouldproceed with attention sufficiently paid to the effects on other 
modes. 

One option could be 
 to make the bridge for
only passenger
vehicles. 
 This would significantly lower the construcion cost and at
 
the same 
time avoiding cargo traffic diversion.
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4.3 Container Traffic Projections
 

Import and export floods in 1981/82 which may be in the future 
handled in containers were estimated at 69,000 TEtI per year for export 
and 47.000 TELU for- import. Table 4.3.1 shows the breakdown by porL 
and likely amount of empty containers associated with the above loaded 
containers. 

Cha 1na Port .; dominated by jute products export, which is 
unlikely to increooi,,k in the foreseeable future. The current export 
tonnage of Iutt products are at the same level as in 1973/74. After 
reaching the lovel of 55,000 TEU per year one-,.uay, container flow at 
Chalna port wi 1 1 atabt iize. Any increase in import cargo, ei thor by 
pur increase or shift from Chittagong will have no effect on the 
volume of containers. Only a reduction in the number of empty boxes 
would result. 

As for Chittagong Port, the dominant portion is taken by import 
cargo, particularly general cargo, volume of which has been sensitive 
to domestic economic conditions. The Chittagong Port Authority is 
expecting 3% per annum growth in throughput during the TFYP period. 
Considering the past geniLtal cargo import growth and the GDP growth 
rates of 5.4% for the TFYP period. The number of containers handlid 
in 1989/90 was estimated at 61 ,000 at the maximum. 
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Table 4.3.1 Estimatej Potential ConLainer Flows 1981/82
 

(in Thousand TE[/) 

Port Loaded (June) 
 Emty Total
 

Chalna Import 
 3 52 55
 

Export 50 (50) 5 55
 

Total 53 57 
 110
 

Chittagong Import 44 
 4 48
 

Export 19 ( 
 29 48
 

Total 63 
 33 96
 

Bangladesh Total 
 116 (65) 90 206
 

Source: Consultants 
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CHAPTER 5 

TRANSPORT SECTOR PLAN STRATEGIES
 

5.1 Introduction 

In preceeding chapters national and reqional economic prospects
 
are analyzed. characteristics of transport systems and their use 
 are 
examined in terms of economic optimality and users behavior, and 
likely future transport demand are determined. In this chapter 
strategies ire presented to develop the transport sector in the most: 
desirable manner under the given conditions in Bangladesh. Analyses 
of factors contribut.ing to shape the future transport sector in 
Bangladesh are present ed and strategies for developing the sector 
toward the economically optimum system are proposed. Recommendations
 
concerning the establishment of improved transport sector monitoring
 
systems are atso included in this chapter as they are crucial for
 
ensuring that such startegies are properly translated into detailed
 
plans and implemented.
 

5.2 Overall Framework 

The basic tones spelled out in the Thoughts on the Third Five
 
Year Plan 1985-1990. published by the Planning Commission 
in September

1983, are considered to have set 
the principal directions of TFYP.
 
The following points are made in the document:
 

1) The deveopmecont of Upazilas for which administrative
 
decentral ization 
 is being brought- about is being emphasized. A move
 
will be made to 
make ava ilabie to Upazi as about 20% of development
 
resources by the year 1990.
 

2) The role of the private sector will be increased. The command 
role of the Government will be reduced in the same way as local level 
development will necessit:ate. 

3) However. the increasing role of the private sector will. call for 
a greater emphasis on policy planning to ensure consistency between
 
social goals and private preferences. 

4) The ultimate object ive of the Plan is to bring about visible and 
significant imprvem~nt in the marerial and cultural well being of the 
people.
 

5) Gainful and product ive cmnployment of people will he the corner 
stone of attaining this goal. 

6) To raise labour productivity a conscious choice must be made for 
a gradual but steady technological transition of the economy from the 
existing drudgery of physical labour. 
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7) The opportunity for productive employment should be expanded inthe rural areas 
through organization of 
local productive forces, local

institutions and increasing accessibility to 
resources.
 

The above points can be summarized into the following objectives: 

Objectives of Third Five Year Plan 

1. Economic welfare of people through economic develo-ment 
2. Enlargement of the private sector
3. Gainful and productive employment of people
4. Productivity improvement through technological transition
5. Expansion of opportunity for productive employment in rural 

areas throuc,h, among others, accessibility increase 
6. Administrative decentralization 

Development of transport sector 
can not directly address all 
 of
the above TFYP objectives as its subjects are limited. Under theoverall TFYP objectives, however, transport sector objectives mustin 
line with these overall objectives and should be 
be 

as follows:
 

Objectives of Transport Sector
 

11. Provision of adequate and safe 
transport services 
so as not
 
to hinder 
 economic development and other objectives of 1
 
5., and 6. above.
 

12. Reduction 
 in the 
 cost of providing transport services to
 
achieve the objectives 1. and 4. above.
 

13. Enlargement of 
the private sector to meet 
the objective 2.
 
and, indirectly, 
 to contribute 
 towards fulfilling the
 
objectives 1., 3., 4., 5., and 6.
 

14. Achieving the optimum balance among competing transport modes
contributing 
 to the objective 4 
and ultimately to the
 
objective 1.
 

Extensive analyses were made in this study concerning the
existing situation of each mode and 
transport sector as 
a whole and
future prospects as 
presented in preceeding chapters and 
 Chapter 8
through 11. Based on 
these analyses and assessment, transport sector
strategies for achieving 
 the above objectives were formulated 
as
 
follows:
 

Strategies of Transport Sector 

101. Rohabilitation and maintenance of existing assets rather than
construction or aquislt]on of new assets to correct existing
situation of low utilization of assets.

102. Managoriil[ and opecational improvement of transport operators
1o ach love higher asset utilization and better service
 
quality. 
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103. 	 Gradual phas i ig out of public sector operations prov:'ding 
transport services for which the private sector can operate 
with reasonable return. 

104. 	 Rationalization (i .. select:ive increase and simplification) 
of fare, rate and tariff structures to reflect real costs of 
providing transport services tlo achieve opt i mum 
intersectcra As wel I as intermodal resou-ce al location. 

105. 	 Establishment- of better per formance monitoring systems for 
a1 mnodes of t ranspec t in cder- to achieve higher 
managerial fficiency in operation and planning. 

106. 	 Impl ementat:ion ot taxation and credi t policies which 
encourage the better use of existing assecs by for example 
reduced duties on spare parts and the growth of the private 
sector operators by easier credit. 

Relationships among TFYP objectives, transport sector objectives 
and transport sector strategies are illustrated in Figure 5..1. 
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5.3 Directions of Institutional Changes
 

5.3.1 Intermodal Investment Allccation
 

1) Government Investment 

The allocation of budget for development projects is largely (one
by the determination of the Annual Development Programme (A)P). Some 
agencies, i.e. Chittagong Port AuthoriVty, Hangladesh Shippinq
Company, and Ci1vi I AvLiati- 'partment, use their own funds,, in 
addition to provisions by tne Government. The determination of sub
sectoral al locations to each different mode of transport, in 
princpipe, is done followinj the guidelines speclied in the 'i ye Year 
Plan. However, in practice actual yearly allocation to each modal 
agencies may be significantly different from such guidelines. 

During the extended Planning Commission meeting presided by the 
President on 13 ,June 1985, the ADP for the fiscal year 1985/8b was 
discussed and approved with some modifications. Table 5.1.1 shows the 
sub-sectoral allocations since 1978/79 . The 1985/86 allocations are 
significantly less than tile average allocationsll of SFt'YP for each 
transport agency. 

Given the limited financial resources there are actually not much 
choices in the process of determining the allocation. In comparison

with the actual allocations for the last two years, for example, the 
Bangladesh Railways received a large increase this year, and the two 
inland waterways agencies a sharp decline. The direct reasons for tile 
government to make these changes in modal shares were explained by
the Planninq 'ommission. They are: i) five on-going rail projects are
 
to be completed early in the TFYP period, ii) three railway projects

have already secured commitments 
 by foreicn donors and the government
is bound by the commitments, 
 iii) the import of rail carriage has 
commitment with foreign sources, iv) most schemes by tile inland
 
waterway 
 agencies have already been completed, v) for waterway
 
transport agencies new
no schemes for this ADP are allowed, and vi)
net resource constraiLnts should be distributed among agencies. 

When toe high priority on-going projects and the projects with 
commitments by foreign governments are 
set aside, the amount of
 
remaining available funds is 
 often too little to introduce new
 
projects of significant size. 

Table 5.3.2 shows actual allocations to each of the three modes 
of transport in ADP since 1978/79. Allocations for Upazila road
 
development are 
 excluded from the allocations 
to the road sector on
 
the grounds that Upazila roads (rural 
 feeder roads) perform the
 
function of initial or final 
access which is common 
to all modes.
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Table 5.3.1 Annual Development Programme Allocations
 

(Million Taka)
 

Rail Roads IWT Ports Total 

Year BR RtlD BRTC BIWTA BIWTC CPA PCA 

1978/79 458 414 
 122 98 7 105 265 1469
 

80 1334 
 932 142 109 58 168 239 2982
 

81 1149 814 214 
 148 198 166 148 2837
 

82 1188 1004 
 63 158 190 178 199 2980
 

83 1865 1724 
 18 262 118 207 288 4482
 

84 631 1585 40 231 1 133 258 2879
 

85 533 1622 62 143 23 455 192 3030
 

86 1032 1646 29 119 25 308 137 3296
 

Total of
 

80/81-84/85 
 5366 6749 397 942 530 1139 1085 16208
 

80/81-84/85
 

(Totals at
 

84/85 prices) 7449 8450 676 1230 730 1439 
 1395 21487
 

% tc total 34.7 39.3 3.1 
 5.7 3.4 6.7 6.5 100.0
 

Source: Transport Survey Wing, Planning Commission.
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Table 5.3.2 Historical ADP Allocations 1978-1986
 

Rail Road IW' Total
 

Year (million) (%) (million) (%) (million) (%) (million)
 
(Tk) 	 (Tk) (Tk) (Tk) 

78/79 458 46 420 43 106 11 984
 

80 1334 58 814 35 163 7 2311
 

81 1149 44 1104 42 346 14 2599
 

82 1188 46 1067 41 348 13 2603
 

83 1165 40 1342 47 379 13 2886
 

84 631 28 1235 55 367 17 2233
 

85 479 28 1059 63 151 9 1689
 

86 1032 43 1215 51 144 6 2391
 

Average
 

80/81

84/85
 

in 1984/85
 

price 1490 43 1557 45 392 12 3439
 

Note: 	 Figures for road sector exclude allocations for Upazila roads, but
 
include those for BRTC. Figures for I include those for BIWTA and
 

BIWTC
 

Source: Planning Commission
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2) 
 Private Sector Investment
 

While investment in railways is 
entirely borne by the Government
 
a large part of investment in 
the road and IWr sub-sectors is made 
by
private sector 
 in the form of acquisition of vehicles 
 and vessels.

Accurate data on 
 such investment by the private sector is 
 not
available. An attempt was 
 made to estimate the 
 total amount of

investment by private sector 
in vehicle or vessel fleet.
 

Road Vehicle Fleet Investment
 

Table 5.3.3 summarizes the base data 
 and subsequent analysis
estimating the number of now vehicles added to 
the road vehicle fleet.
Numbers of new vehicles were calculated by adding the annual
increment in 
the number of vehicles 
on road and the estimated number
of vehicles scrapped. It was estimated that 
on average a total 
 of
7,240 new vehicles were acquired each year during the 
 period 19811985, of which 4,400 were cars/Jeeps/taxis, 425 buses, 640 minibuses,
 
and 1,790 trucks.
 

The cost 
 of the above was estimated at 
 Tk. 3,363 million in

1984/85 prices as 
shown in Table 5.3.4.
 

IWT Fleet Investment
 

Breakdown of changes in 
IWT fleet was made available by BIWTA for
the years of 1980,/81 and 
1981/82. Using estimated average unit prices
for various 
types of vessels, it was determined that the total cost of
vessel acquisitions 
 for 488 vessels would be Tk. 
 1,837 million as
shown 
 in Table 5.3.5. During the 
same time period, the increase in
vossel fleet was 
415. Therefore, 73 vessels out uf 
che total of 488
should have been for replacemen:. 
 The average vessel fleet expansion
during the period 1981-1985 was estimated at 
180 vessels per year 
 as
shown 
 in Table 5.3.6. Assuming the same 
 ratio of replacement
vessels to the total acquisition as in 1980-1982, the average annual

investment in 
vessel fleet was estimated at Tk. 798 million in 1984/85
 
prices.
 

Comparison with Manufacturing and 
Import Statistics
 

Published statistics concerning 
manufacturing 
and import of
transport equipment are 
 shown in Table 5.3.7. In terms of 
 1984/85
prices the amounts obtained by converting the import amounts by means

of retail price/CIF 
price ratios arc smaller than the estimated
investement in fleet although they are 
in the same order of magnitude.
It was determined that 
the amounts derived from additions to fleet
 
should give more reliable estimates.
 

Private Sector Fleet Investment
 

Additions 
to road vehicle and 
IWT vessel fleet established above
include those aquired by BRTC and BIWTC, whose investments are already
accounted for the government investments. Private sector investment in
fleet 
 was determined by subtracting the average annual allocation 
 to
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Table 5.3.3 Annual Increase in Registerred Motor Vehicles and Motor Vehicles 

on Road 

Motor Cars, Jeeps 
Station Wagons & Taxis Buses Trucks Tota I 

I. Registerred vehicles 

1977/78 - 78/79 2483 172 1262 3917 

1978/79 - 79/80 3469 427 1403 5299 

1979/80 - 80/81 3517 812 2297 6626 

A. Total 9469 1411 4962 15842 

1I. Vehicles on Road 

B. Fleet difference 78-81 9176 1410 2625 13211 

Bus Minibus 
C. Fleet 1981 31939 7183 3549 13496 56167 

D. Estimated 85 fleet 89000 89000 6100 17100 81100 

E. 1981 - 1985 Increase 17050 1700 2550 3600 24900 

III. Req. Veh. Increase 81-85 

F. Difference A-B 293 1 2337 '631 

G. Average/year F/3 98 0.3 779 877 

I1. Ratio to Vehicles on Road G 

on Road G/C (%) 0.31 0 5.8 1.6 

I. Average difference/yr. 

81-85 (C+D)/2 * 11/100 125 1 887 1013 

J. Annual new vehicles 

E/4 + I 4388 425 638 1787 7238 
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Table 5.3.4 Investment in New Vehicles
 

Cars, Jeeps 

In 1984/85 Prices Station Wagons 


Typical Model 

market price 84/85 (000 Taka) 400.0 

economic cost ( ) 225.4 

Annual new vehicle 4388 


Total financial cost (Tk million 

(Tk million) 1756 

less cars/jeeps/wagons -

Total econ. cost (Tk million) 989 

less cars/jeeps/wagons -

In 1979/80 Prices
 

Total financial cost 690 


Total economic cost 388 


Source: Consultants
 

Buses 


698.4 


630.9 


425 


297 


-

268 


-

117 


105 


Mini-

Buses 


399.8 


351.2 


638 


255 


-

224 


-

100 


88 


Trucks Total 

590.5 

533.9 

-

-

1787 7238 

1055 

-

954 

-

3363 

1607 

2435 

1446 

414 

375 

1321 

956 
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Table 5.3.5 IWT Fleet Investment Cost
 

Average Average Addition No. Total Cost
 
Capacity Unit Cost Tk. rillion
 

Tk. million 80/81 81/82 80/81 81/82
 

Pass. Vessel 191-350 2.5 12 14 30.0 35.0
 

Pass. Launch 50-57 0.8 185 29 148.0 23.2
 

CArgo Vessel 202-319 1.5 80 60 120.0 90.0
 

Coaster 508-1611 30.0 36 4 1080.0 120.0
 

Tanker 41-789 18.0 2 1 36.0 18.0
 

Tow & Tug - 7.9 8 6 63.2 47.4
 

Barge (Dry) 360 1.1 27 13 29.7 14.3
 

Barge (POL) 361 1.1 - 11 - 12.1
 

350 138 1506.9 360.0
 

Note: Capacity in persons for passengers and tons for cargo
 

Source: BIWTA for number of additional vessels
 

Table 5.3.6 1WT Fleet Expansion
 

79/80 80/81 81/82 82/83 83/84 Average
 

Cargo fleet 72 85 71 76 93 79
 

Passenger fleet 52 189 70 93 99 101
 

Total 124 274 141 169 192 180
 

Source: BIWTA
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Table 5.3.7 
 Transport Equipment Statistics
 

Transport equipment manufacturing
 
gross value of production 


Import of motor vehicle for passengers 


(passenger cars) 


Improt of motor vehicles for transport
 
goods 


Import of road motor vehicle nec. 


Import of trailers and other vehicles 


Sub-total 


Import of ships, boats and Heating
 
structure 


Import of launches 


Source: BBS
 

(million Tk.) 

80/81 81/82 82/83 

949.5 732.8 N.A. 

248.4 185.1 128.6 

(77.1) (74.0) (58.5) 

102.2 29.3 34.7 

115.1 151.4 99.2 

22.8 64.3 43.4 

1438.0 1168.9 -

788.4 335.4 878.6 

12.7 8.5 28.9 

Note: 
 Retail Price/CIF ratio Car 4.44, Bus 2.69, Mini Bus 2.50, Truck 2.19
 
Average Bus-Truck 2.33
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lBRTC and BIWTC in 1984/8'. prices from tile estimated annual total fleet 
investment costs. Thi- done ofwas as most the allocations to l)DTC
and 13[WTC are for the acqui.71tion of new vehic les and vessels. 
Average annual private sector investment in fleet was estimated au Tk. 
3,231 million for the road mode and Tk. 621 million for IWT. 

3) Tota1 Pull i c and Pr vate Investment and Comparison wi tb 
Performance 

(omb i ned aount s of publ I ic and pr-Ivat C, investment s in the 
transpor t sect or ire shown Tahle i n t eis ofin 5.3. average amotlnt 
per year. Witnin the government investment alone, the road mode takes 
up 45' and the rail mode follows cl ose bell nd wi th 4 3, and IWT wi th 
12%. However , hen including pri\'ate sector investment. the road mode 
occupies 66". of the total and IWT 1.1%, and the railways 20". 

')able 5. 3.9 compares the performance of each mode with the 
estimated modal investment.. The expensive nature of the road transport-
Is apparent. Sixty-six percent of the total investment in the 
transport sect or was needed to support the road transport a 1i ttIe
 
more than one half of the 
 total in terms, of ton-km or passenger-kin. 
On the other hand only 1-1'% of the total investment was invested in IWT 
which performed 30% of the total ton-km and 21 " of the total. 
passenger-km. The rail mode falls in the middle. When compared with 
yearly incremental performance, however, the higher investment in the 
road mode car be explained as it accommodated the ma]iority of 
addit ioa IIoad. IWT gained high additional ton-km and passenger-ki 
relative to its investment level. Despite its investment level higher 
than IWT. the rail has lost freight traffic.
 

If criteria is the return on investment, in this case performance
 
measures, IWT should be given more 
 investment. The desirable
 
direction 
 in modal investment allocations is further discussed taking
 
other factors into consideration in Section 6.z.
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Table 5.3.8 Investment by Public Sector and In Fleet
 

(in 1984/85 prices, Tk. million)
 

Average Public Sector Investment
 
Per Year 80/81-84/851/ 


(%) 


Average Vehicle/Vessel Addition
 
Per Year 80/81-84/85 (No.) 


Avorage Cost Per Vehicle/Vessel 


Average Investmetn in Fleet Per Year 

Less BRTC and BIWTC allocation 


Private Sector Investmetn in Fleet 


Total Public & Private Investment 


(%) 


Note 1/ Excluding Upazila roads
 

Rail 


1,490 


(43.3) 


-

1,490 


(20.4) 


Road 


1,55-


(45.3) 


7,238 


0.465 


3,366 


135 


3,231 


4,788 


(65.6) 


IWT Total 

392 3,439 

(11.4) (100) 

212 -

3.765 -

798 -

170 

628 3,859 

1,020 7,298 

(14.0) (100.0) 
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Table 5.3.9 Comparison of Performance and Investment
 

Road Rail IWr Total 

1985 Freight ton-km (million) 2460 

(54) 

748 

(16) 

1381 

(30) 

4589 

(100) 

1985 Passenger-km (million) 15460 

(51) 

8428 

(28) 

6203 

(21) 

30091 

(100) 

1980-85 Average Freight ton-km 

increment per year (million) 140 

(90) 

-21 

(-13) 

36 

(23) 

155 

(100) 

1980-85 Average Passenger-km 

increment per year (million) 908 

(55) 

375 

(22) 

378 

(23) 

1661 

(100) 

1980-85 Average Total Investmet 

Per Year (million Tk) 4788 

(66) 

1490 

(20) 

1020 

(14) 

7298 

(100) 

1980-85 Average Government Investment 

Per Year (million 76) 1557 

(45) 

1490 

(43) 

392 

(12) 

3439 

(100) 

Source: Table 5.3.7 
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5.3.2 Revision of Fares and 
Rates
 

Freight rates 
 and passenger fares should reflect the 
 cost of
providing transport 
 services for 
a two peasons. Firstly, if the
operator Is 
a governmental organization, financial loss due to faresand rates lower than the cost would lead to subsidy, which reduce
other investment or expenditure opportunities for the government withhigher return to the economy. If the operator is a private one,excessively low farus or rates would lead to dangerous over-loading orundermaintenance. Secondly, fare and rate structure affects transportdemand through the price mechanism and gives signals to the operatorfor adjusting and improving its operation so that higher operationalefficiency is achieved and proper investPients are made. 

Aside from rail rates and fares which are enti rely under the
control of the Government, passenger fares and freight rates of IWTand bus passenger fares are regulated. IWT passenger fares are fixedin terms of per mile basis and IWT freight rates are regulated bymeans of government determined maximum rates which are differentiatedby cargjo type. BI[W'C, the government IWT operator, maintains 
passenger fare 

own
schedule, but follows the freight rates common to theprivate operators. For WIW freight provisions are applied for minimumcharge, minimum consignment size, frre time for loading/unloading,demurra v, and rebate. Dus fares are regulated by means of maximum

chargable rates on per mile basis. Road transport freight ratesunregulated, are ar truckers charge different rates depending onparticular condi 
ions of each route such 
as road conditions

likelihood of b,ickhaul cargo. 

and 
BRTC, the government road transportoperator, sets 
 its own rate and 
fare schedules with objectives


being the price se. 
of
 

-r in the market. 

Existing freight rates 
 and passenger fares 
 seem to be 
 low
relative to 
financial costs of operation. Only exception is the 
 IWT
passenger services. Figure 5.3.1 
shows freight rates and 
 financial
costs of each mode, 
 and Figure 5.3.2 shows passenger fare levels and
financial 
 costs. Financial costs are 
those incurred to operators.
Infrastructure costs are not added to the financial costs to operatorsas they should ideally be included in the financial costs through
taxation and other user charges. Allocation of infrastructure costs,
however, requires a ma~or study and is not explicitly discussed in
 
this studV. 

Cost levels indicated in the Figures are average costs. For the
case F of freiht transport by railways and IWT short-run marginal
costs would be considerably lower than 
 shown because of the existingexcess capacity. In thi, long run, however, operators would require
funds corresponding to the average costs 
to 

shown in the Figures in orderprovide satisfactory services. In the case of railways, includingthe full capital cost at replacement cost may not be appropriate atleast for 'le shrt run since a large part of capital investments havebeen financed by foreign grant. A thorough and realistic study offund requirements is needed to determine the target level of fares and 
rates for the railways.
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Table 5.3.10 Fare and Rate Incr(,,se Needed
 

Passenger 
 Freight
 
Mode Distance
 

Cost Fare Needed 
 Cost Rate Needed
 
_ increase Increase
 

Rail Average Lead 0.35 0.11 
 218 1.44 1.2 20
 
300 km 0.19 0.09 111 
 1.34 1.1 22
 

Road Average Lead 0.24 
 0.17 41 
 2.27 1.6 
 42
 
300 km 0.20 0.17 
 18 2.03 1.5 35
 

IWT Average Lead 0.14 
 0.30 - 0.98 0.6 63 
300 km 0.13 0.16  0.85 0.6 42
 

Note: Costs and 
fares for passengers in Taka/pass.-km
 
Costs and rates for freiqht in Taka/ton-km
 
Increase over 
the present in percent.
 

Table 5.3.10 shows percentage increases needed to 
cover the full
 
average financial cost 
to the operator. These percentage figures

indicate order of magnitude of 
fare and rate revisions.
 

It may seem strange that costs exceed fares and rates in 
the road
 
transport and the 
 IWT both of which are largely operated by the
private sector. 
 If this is really the case, 
 all private operators

should have been bankrupt. These 
 figures were developed under

assumptions of proper operations and should be considered as 
 levels
 
desirable for ensuring proper operations.
 

For fr-eight all modes are 
in need of upward increase. For road
freight rates which 
 is not regulated the Government may , courage

operators to 
 charge higher rates through non-re ,latory guidance.

This 
 will conform with the objective of restraining excessive growth

of road freight transport as in the recent past. 
For the railways and

IWT rate 
increase should be done gradually considering existing excess

capacity and consequent low marginal cost. 
 Care must be taken to
 
ensure that undue loss of 
freight from the railways and IW, does 
 not

take place. Experience elsewhere suggests that it is very difficult
 
to recacture freight once it is 
lost to the road transport.
 

For passenger transport 
 it is particularly desirable to
substantially increase rail 
fares for short ditances. 
This is needed
 
to discourage short distance travellers from the railways 
to reduce
 
uneconomical 
 short rail operations. 
 Bus fares require substantial
 
increase 
 as well. The current low level of bus fares and 
the lengthy

process in the government to revise them one hindrance for private

capital to 
flow into the hus passenger service industry. IWT passenger

fares do 
not seem to require any increase.
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The a-ove comparision of fares and rates 
is made with the average 
costs under existing efficiency. As operational improvment is 
expected to be implemented, operat ional efficiency of each mode should 
be monitored while the revision of fares and rates is done in steps in
 
the future. 

5.3.3 Privat izat ion 

One of the key issues in the transport sector planning is the 
pr Vat.lzat ion. in part icul ar st rategis for the Bang I adesh Road 
Transport Corporat ion ( BR''TC) and the Bangladesh Inland Water Transport 
Corporation (Hi WTIC) . Fot h organ i z it ions were est abl1shed by the 
government during earl y 1960 's I t hi spec ifc purposes of guiding the 
sec t or and chockinq possible ex..essive fare. and rates charged by 
pr ivate operators. Both organizatitons also played a role in 
si ,,nul.t i nq bet ter ervices by sett ing examples to pr iv ite operators. 

By the t ine of the Seco-,d .'iye Year Plan, however, the emphasis 
was sh i ft ed to the encouragement of the private sector but the both 
organ izat ions have remained, incurring large operating losses which 
have been subsidized by the government. Except for the freight 
transport of tFWTl'C, market shares of both organizations are too small 
to have a n impact on the market in general, thus loosing the 
originally intended roles. Even where their fares and rates do have 
an impact. on the market, it is likely that the result is the 
artflicial ly low level of fares and rates which leadc to economically
damaging market distor-:on, considering the relatively free entry to 
th1e transport suppl iei's market. In the waterway freight transport 
market the excess capacity and subsequent competit ion among private 
operators hav made such a price setting rcle meaninqless. 

Being a governmental orqanization, both Corporal tions have to he 
operated under considerable disadvantages vis-a-vis private operators. 
Some of the points made by the officials ot tihe Corporations are: 

Provi.-ion of unprofitable services as social service.
 

Higher salaries an- benefits for employees. 

- Beggers, disabled, blind, and destitutes travel free by BRTC 
buses. 

- Armed forces personnel, HDR, Ansar, and students travel at 
concessional fare. 

- Strict observance of government regulation-. 

- RTC vehicles are often become the target of vandalism during
 
civil strife and political disturbances with no compensation
 
provided by the Government.
 

The real question should be worthiness of continuing the 
operation if it.is so difficult.. 
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In the past, curtailment of operations of BRTC and 3IWTC has beenadvocated in many studies by foreign consultants and recommendationsby international agencies. Some recommended complete privatization.Although the SFYP mentioned limiting both organizations , little hasbeen done in this direct ion to date in prctI ice. Consideringemployment the- It nt- ioll in Paneg ladesh, t h is is underst andab le.Nevertheless, gradual privat izat ion shoul] be done to reduce the drainon the nat ional t reasurv. To be success I , such a move wil 11 probablyhave to accompany some sort of job quarantee. 

The government will have to decide on the functions and the sizeof BRTC and BI[TC which are to remain in the government hands. Forexample, the government may wish to keep a minimum fleet for emergencypurposes. 
 The relief ope-rations carried out after thewould have been last cyclonemuch more difficult wlthotlt the presence of the 31WTC 
fleet.
 

Unprofitable services provided by B[WTC for off-shore islandsanother examples. areCe-tain services of [BRTC mav be declared socialservices by the Governm,-it and le kept. Such decisions, however,should be made after a careful comparison with alternative methodssuch as direct subsidy to private operators or useis. 

BRTC as 
a first step may start servicing private 
vehicles by its
recently completed modern workshop. The operation should be oncommercial basis. Organizational expansion of the workshop, it needed
should be done 
i.nline with the expansion of the turn over.
 

Privatization 
of FiRTC and BIWTC will require a considerablepreparation period in any case. During the TFYP period allocations toBRTC and F3IWTC should be limited to replacement of vehicles andvessels which are to be needed in the Government hands tospecific providesocial service functions. Expansion of 
ferry boats will be
needed although they may be transfered to the private sector later. 

5.3.4 Improvement in Transport Equipment Utilization 

There appears to 
 be a serious un(ler-utilization 
 of transport
equipment in all public transport corporations including BangladeshRailways and in mechanzed inlnd water transport of freight asdescribed in Chapters 8 through
opportunity 

10. The TFYI' period is an excellentto arrest tiis problem because of the apparent excesscapacity at present. In the short run, 
are 

if 0ll investments and effortsto be placed in improving the utilizat ion by means ofmaintenance and repa.r, better
handlinq an(] storage, and better managementgeneral that may lead into nun-expansion of fleet and rolling stock,still no bottleneck would arise even in transitional period. Thisshould be done in TFYP because the need to expand the fleet (androlling stock) in the TFYP period may well divert the attention from 

such effort.
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5.3.5 Spare Parts Acquisition Procedures 

One of the major factors preventing the efficient utilization of 
transport equipment is the Iong and cumbersome process requLi red to 
obtain Government approval fer import ig spare parts. 

In the case (it IVWIvessels the fol lo01wnq procedures are involved: 

(a ) Papers must ho preapred requesting the needed part for the 
Ministry of Industry's )pproval. 

(b) 	 They must: then he forwarded to the Controller of Import and 
Export for approval. 

(c) 	 The Controller forwards them to BIIWTA to verify tile need for the 
parts. 

(d) 	 The papers are then returned to the Controller of Import and 
Export for issuance of import licences.
 

It is recognii.ed thit serious problem may exist in a shortage of 
foreign exchanqe, that requires strict control. However, of vessel
 
downtime solely due to processing the required licence is unduly long 
and very costly. Further it is questionable that BIWTA is in a 
position to evaluate the private vessel operators needs. It would 
appear that. their role in the process could be eliminated. That 
Government of Bangladesh should review this process carefully with the 
aim of speeding the process for obtaining import licenues. The 
implications. not only in cost , but in wasted foreign capital 
investment in idle ships, should be the overiting consideration. 

It is also recommended that the ship repair yards be authorized 
to acquire and hold spare parts. They 	 should deal directly with the 
office of Controller of Import and Export and be audited by 
 that
 
office.
 

Similar problems exist for the railways. 

The 	 Government may establish a special section devoted 
 to
 
expediting the spare parts acquisition process for the transport
 
sector.
 

5.3.6 Number of Projects Undertaken and Implementation Schedule
 

Table 5.3.11 lists ADP allocations to RIID for year 1985/86, which 
is tile first year of TFYP. A total of 74 projects share the total 
allocation of Taka 1.186 million. The average allocation for national 
highways amounts to 
only Taka 16.1 million per project. With this
 
amount 
 only I.. km can be covered at the average per kilometer
 
improvement cost of Taka 3.67 million. What has actually been taking 
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Table 5.3.11 RHi) 1985-86 AD' Alloc tion as of Mid-June 1085 

(In Taka Mill i) 

Project Group 

St It US 
No. of 

Pro ject s 

ot al I 

All ocat ion 

Foreign 

Exchange 

National Highwas 

Regiona 1 Highwavs 

Sub-' ion, I 
Highways 

eeder Roads 

Bridge 
Cons t rU t Ion 
Reconst ruct ion 

on-going 

On-going 

On-going 

On-golng 

On-goi ng 

On-going2 

21 

17 

14 

43 

17 

338.7 

14.6 

134.0 

51.4 

169.6 

11.5 

159.5 

-

81.0 

-

20.0 

-

of Bridges 

In frastructure 

Sch eme 
Ne," Projects 

Flood Damage 

Other 

On-going 

New 

New 

4 

7 

1 

1 

76.3 

9.7 

320.0 

20.0 

41.0 

-

270.0 

17.0 

Total 74 1185.8 588.5 
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place is to stetch the k I I ellot rage c'ovet'red by the i;na I bid1lPt 
available which rOsult In :;tiltand lrd worksi. on!;eilent I y ItIlproved 

sections noon deteriorato resul tn(InIn the. wa:,o of llhlnoey Invet:ed. 

In addition too eml I work it t , manl pkie:; wouldl "o' olliv ho 

expensive ir .I p l" kil ! ((Cot '- t tloi ;. 

3; l tInd I(- ftO rniieint 


its foun ,lit: i on iII t h n,1t 1i11 wI d t p i u 11 r ,1u1 or 1y ee riti ni I'I 

treat tnt l 1I .a; .' i IiI%.. I t hIslilt be real ssi , howevol , thait thl.;
 
Is a Conlt I' prlc(t 1 0. 1l'o-hiip ; Srllo Iort 01 r'(.lO I l lot it on mllethod
 
may b., l nt l nd',' III the I v(il plane;, In oach re(tion take
 

A(ijal n , 1h11 Il 11l01 tli, th (ov W( l I (I I r\' tII kise 

'e which 


turn; o'er N Nei ni t a I ne] tiindn,,.
 

In t hi!: at udy al -ittompit waS inLId{, to 11mit: the nuiller oh piliectP; 

undertaken in aich 'oti" so thui each project -ece i ve a rea.;onilblo e;utm 
in any Neir. F-or the case of road projec ts it warl not po0!i;lIilI to 
scnedul_, all the e-elecnted projects over yearn taking into account the 
regioni1 ilaic(, or 'whoveri t other political core iderat in sl the total 

requt I red sum ever the 'I'.'YP period was dis l lbtOil aillnq the I I ve 

years. 

GenerallN epeakIng, the delay tn pro ject cottiplet on and 
subsequent deferring of real zat ion of henet it result In a lower 
return on investLnent even when the total cost: remains constant. The 
uneconomlic consequence of project compIlet ion deIay should be 
emphas ized in the process of budget allocation. 

5.3.7 institutional Stenqthenng of Planning Capability 

The ,;I mu I t atleous undertaking of excessively large number of 
projects It-, at teast partly a result of weakness in the planning 

process. When the planning process fails to prov ide project 
priorities on a firm ground, political or administrative expediency 
would prev:l. 

Planning functions in transport agencies in the Government seem 
to be in need of strengthening. Figures 3.5.3 through 3.5.5 show 
organization charts of sections responsible foi planning in Rill),l3R,
 
and BIWTA. Posit ions shown in the charts -ire those provided, not 
necessarily I IIled. For example, the senior economist in P1ID has 

currently no supporting staff. 

l'linn I ng of projects can only be done in each modal agency and 
result ltn proqraim plans containing projects are submitted to the 
Planning CommI sos Ion, where they ,ire primarily prined. A central 
coord i natt i ni agency tuch as the Planning Commission can not generate 
proj)ect plans. Ii-li nal plans inust he formulated in line iqencies. 
Strengtheninq of line aglencies in planning is needed. 

The Planning Commission also is in need of st:rengthening. 
Transport lurvey Wi n, Ior example, is too understaffed to carry out 
or even supervise any field transport surveys despite its name. 
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Serious effort should be made in strengthening planning
 
capabilities both in li:ne agencies and in the Planning Commission. 

5.3.8 Road Vehicle ,imit 

Highways in Bangladesh is not only expensive but also difficult 
to make thCmr structur'al y strong because of poor (for hi ghway 
construction) soIl prope r t ies and unavai lab lit of suitablev 
mater ia s. Thc ;on sU I t ants recommend that the government pinh 1bi t 
the uste of thrce axle trucks. Contrary to often hold belief that tLe 
greater the number of axles the 1ighter the axle load, experience in 
other developing countries shows thAt actual axle loads and conse(uent 
darL'inq effects by three axle trucks are far larger than two axle 
truck-. T11 Lu w." e tI uck ru bu IIt not crly for much hmghier payload 
but also to endure much h,her overloading than two axle trucks. 
'Pable 5.3. 12 shows average weights and average number:; of standard 
axles per vehicle in Thailand in Oman. Damaging effect oI a three 
axle truck as expressed in the number of standard axles is two to four 
times higher than a two axle truck. 

5-27
 



Table 5.3.12 Damaging Effect of Two Axle and Three Axle Trucks
 

Thailand Oman 

2-Axle 3-Axle 2-Axle 3-Axle 

Empty Vehicle 

GVW 4.75 8.54 6.7 12.5 
% in traffic 62 58 47 50 
Average ESA .022 .042 .118 .270 

Loaded Vehicle
 

GVW 
 9.12 18.96 
 9.9 	 19.8
 

Payload 
 4.37 10.42 3.2 7.3
 
Average ESA 
 .960 1.673 1.004 1.947
 

Overall Average
 

ESA 
 .378 
 .727 0.588 1.947
 

Note: Average ESA depends on 
the distrivution pattern of axle loads and
 
is not proportionate to average GVW.
 

Source: 	 Y. Motomura. "Techno-economic impact of limit or. truck size and
 
weights", ESCAP secretqriate paper, 1983.
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5.4 Transport Sector Performance Monitoring System
 

5.4.1 Introduction
 

The scarecity of operationally isefuil information is a serious
 
problem in Bangladesh and the transport sector .s no exception. 

Under the existing conditions performance measures of transport 
modes have to be estimated utilizing assumed values for many unknown 
factors. A wide margin of error is inevitable. subsequent planning, 
therefore, ncessar i - f ces a danger of pursuing wrong or inproper 
policy directions.
 

The problem is compounded not only by the lack of proper data 
collection system but by the prevalent t~cketless passengers and 

under-reporting of freight transported. 

It is recommended that effort should he made in implementing a
 
system of measuring the performance of each transport mode.
 

There should be two types of data collection, one routine and the
 
other periodic. The former should be implemented by each agency to
 
monitor its operation regularly. The latter, however, would best be
 
done on a contract basis by, for example, local consultants under the
 
supervision of the Transport Survey Wing of the Planning Commission.
 

In the following sections recommendations are made for the
 
performance measurement of each mode. The Transport Survey Wing should
 

be strengthened to coordinate all such data collection and analysis
 
activities in addition to supervising the periodic data collection
 
activities.
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5.4.2 Monitoring of Rail Performance
 

1) Introduction
 

The railway sector study has recommended a major managerial
 
study of the financial and operating procedures of BR.
 

Performance indices are an essential part of any review and the
 
Manaqement Consultant would be examining these, and also the collec
tion of data used in obtaining them. Thus the initial monitorinq
 
would be performed as part of the study. Then as the recommendations
 
of the study are being prepared and implemented the monitoring system

would be developed as part of the financial and operating review.
 

2) General
 

The analytical study of expenses incurred through the applica
tion of proper statistical methods provides a medium for monitoring
 
performance and the control of expenditures.
 

A statistical method is a technique used to obtain, analyze and
 
present numerical data, and the elements of statistical technique
 
include the:
 

1) Collection and assembling of data
 

2) Classification and coordination of data
 

3) Presentation of data in:
 
a) Textual form, b) Tabular form and c) Graphic icrm
 

4) Analysis of data
 

5) Conclusions derived from the analyses
 

In administrative and supervisory work the use of these data is
 
a vital tool; however, the interpretation and deLormination of the
 
significance of this information require much skill. 
 Railroad
 
accounting is a routine of reporting chronologically the expenditures

for labor, material, and miscellaneous costs according to the
 
accounting classifications.
 

On the other hand, if statistical methods are superimposed on
 
accounting results with other 
data for the purpose of understanding
 
the circumstances of the past and present performance, it 
is possible
 
to control current expenses and to forecast the work programs and the
 
future money outlays of the various departments.
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Figures obtained from special cost studies, and from data avail

able in th? official reports and records of the departments provide
 

information on past and present performances, but become of greater
 
value when proper application of them is made. Thus, to know the cost
 

of renewing an asset is to establish a measuring stick for making
 

comparisons of cost of future renewals with incentive to reduce the
 
cost ard establish new measuring sticks, and to know the length of
 
life of the asset and the cost lays the foundation for the study of
 

economic asset renewal. In both instances the trend is toward
 
efficiency and economy, the product resulting from a statistical
 
processing of the data developed from special cost studies and from
 

the official reports and records of tho various departments.
 

in the following discussion these subjects are treated under
 
their respective headings, but their close relationship should be
 

kept in mind.
 

Railroad officers are constantly striving to get the maximum
 
worth from the money spent. They should, therefore, be able to show
 

that their expenditures are efficiently and economically handled as a
 
matter of sound business practice. This requires a knowledge of the
 
unit costs of maintenance, with comparisons of the costs of one
 

period of time with another and of one location with another, and
 
where several methods are in use, one method with another.
 

3) Data assembly
 

In preparing, assembling and making use of data for these
 
purposes certain fundamentals must be observed.
 

The test to be applied before making a statistical investigation 

and establishing a series of statistical reports is to ascertain 
whether or not the data will aid in the supervision and control of 
the department activities so as to bring about more efficient and 
economical operation. Attempts should be made to avoid the inclusion
 
of unnecessary and inconsequential elements which serve no useful
 
purpose.
 

The determination of the proper unit of measurement is one of
 
the first essentials. An analysis of the accounting and statistical
 
routine should then be made to know that the basic information
 
required is readily available, and if not, arrangements must be made
 
to obtain the required data.
 

The field data are the foundation of cost-keeping and must be
 

secured in sufficient detail for the purpose and be accurate. The
 
assembling of the field data and the computation and compiling of
 
costs should le peiformed in that office best prepared to handle such
 
work. Duplication of work should be avoided and best results will be
 
obtained where it is handled by those most familiar with the character
 
of the work.
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Reports and the work connected therewith must be easily under
stood. Each step in securing and assembling the data must be simple
 
and the transition from one step to the next must be logical and in
 
progressive order, not involved or complicated.
 

Data must be economically assembled. Where posLible, use should
 
be made of information alr,:ady at hand, and existing facilities should
 
be adapted or expanded for its future accumulation. It should not
 
cost more to get the records than they are worth or the amount that
 
con be effected in savings through their use.
 

Records must be for a purpose, and the more specific and better
 
defined the purpose, the more valuable will be the result.
 

Rcports and recor(-i must be periodic, not only as to the time
 
interval they cover but as to the time they are available. With
 
information readily available, bad practices may be prevented or
 
exposed and promptly corrected, lagging performances checked, and
 
control of expenditures facilitated. The necessities of the case
 
will determine the report frequency.
 

Information must be comparable. Data should be in sufficient
 
detail to make the differences portrayed by the comparison intelli
gent, but too much detail is confusing and should be avoided. The
 
number of comparisons which should be made to permit a fair criticism
 
should be sufficient to give a true picture of the situation.
 

Data should be properly used. If not used, their preparation is
 
a waste of mohey, and the compilation of such information should be
 
discontinued at once. It should be possible from good records to
 
predict results, to locate trouble definitely, and to point out the
 
possibility of further progress and improvement. In the last
 
analysis, proper use and the savings effected thereby is the proper
 
gage of the value of any statistical record.
 

Statistics which serve as a guide to the efficiency or
 
inefficierzcy of work done should be built 
around the concept of a
 
standard or norm for the work unit. Efficiency is a relative term
 
and cannot be stated except in terms of some yard stick. Only by
 
comparison with a well-established standard can real efficiency 
or
 
inefficiency be measured. The first object of the establishment of
 
statistical data on operations or work units should, therefore, be to
 
determine such standards for the work units.
 

When the standards have been established, the relative position
 
of the work unit can be developed and a study made as to the causes
 
of any inefficient work. It should be understood that the standards
 
themselves are not inflexible; in fact, over a period of time the
 
standards themselves should he adjusted in line with progress in
 
efficiency of work. A standard which fits hand work of the pick-and
shovel period will not apply to 
such work done with the help of modern
 
roadway machines.
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In efficiency studies the railway department should be held
 
accountable for changes in the physical quantities of work units to
 
accomplish for changes in the prices which must 
be paid for labor,
 
material, etc., to 
do necessary work. Therefore, the statistical
 
data should be set up with full provision for separation between the
 
physical work units (performance) and the money cost which is the
 
product of those physical units and the unit prices in effect at the
 
time. The true effect of the changing performance can thus be
 
analyzed and accorded iV proper place in the picture.
 

1) Operational revi.,
 

This review is of the most important immediate interest to 
management as part of the necessary information to ensure a well run 
railway system. 

a) Trains
 

The standard operating performance indices, the passenger-km,
 
and the ton-km are obvious objectives of monitoring, and must be
 
carried out on a monthly basis from the standard sheets prepared by
 
each station. At busy stations this may have to be brought to 
even
 
more frequent intervals.
 

A factor to be brought into the monitoring process are the large
 
fluctuations in traffic caused by external influences; a) Weather, 
b)
 
Harvesting and c) Religious festivals.
 

Whilst a) and c) closely affect passenger volumes, with some
 
freight traffic effects, b) affects both strongly. In this context
 
any review must be based on an annual cycle, as any shorter period
 
will present a distorted result.
 

Raw data, i.e. only partly refined is of great interest to line
 
managers, as it gives an immediate reflection on trends. Trends are
 
the warnings to management of changing situations.
 

Raw data is required by management for:
 

Passenger Traffic Freight Traffic
 

Passenger-kms Tonne-kms
 
Total passengers Wagons loaded
 
Carriages in workshops Wagons in workshops
 
Av. carriages stopped for repairs Av. wagons stopped for repairs
 
Guards journals Waybills
 

Locomotives
 

Locomotives in workshops
 
Av. locomotives stopped for repairs
 
Number links worked
 
Number failures in service
 

5-33
 



This is required on a monthly basis by the end of the first week
 
of the following month. This means that trends are always on fresh
 
data and no information is o]'.r than 5 weeks. The refined data
 
which requires more input will take longer to issue, out should not
 
be more than one month in preparation. The monthly data is then
 
further refined into quarterly and half-yearly issues of statistics,
 
basically similar to the annual report, btit with far less detail.
 

This information must be computerized for the essential speed.
 
However the source data must be reliable, and therefore all statistic
 
reporting and procedures must be 3vstematically reviewed and examined
 
to ensure accuracy in collection and transmission.
 

b) 	 Depots and workshops
 

Workshop efficiency is a measure of actual output against
 
possible output.
 

i) 	 Carriage and wagon shops and depots:
 
Actual work completed and ready for removal.
 
- Inspections
 

- Servicing
 

- LE
 

- POH
 

- Rebuilds
 

- Construction
 

ii) 	 Locomotive depots and workshops:
 
Actual work completed, tested, and ready for removal into
 
service.
 
- Inspections
 

- Servicing
 

Scheduled maintenance by type 
- Renewals of engines and/or generators 
- Emergency repairs 

iii) 	Engineering and S&T workshops:
 
Actual work completed and ready for removal.
 
- Manufactured switches and crossings
 
- Repairs to switches and crossings
 
- Steelwork completed
 
- Signalling equipment maintained
 

c) 	 Operational efficiency
 

Operating efficiency iF a measure of how well the railway
 
operating staff can react to day-to-day situations.
 

i) 	 Timetable strength of coach rake and actual strength of
 
coach rake.
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ii) 	 Actual number of 4 sheel equivalent wagons on freight
 
trains, loaded and empty, ars estimated tonnage hauled.
 

iii) 	Locomotive availability against link by engine number.
 

5) 	 Financial review
 

a) 	 General
 

The review comprises two distinct approaches.
 

1. Revenue 2. Costs
 

These are not in anyway related as this is not a commercial
 
review, but a statistical review. For this reason and to avoid
 
conflict in obtaining the statistics, monitoring should be performed
 
by separate teams. The only time that any correlation is required is
 
at Director General level when results are being interpreted for
 
policy action.
 

The review must be carried out by examination of statistics
 

collected into tw . groupings:
 

a) by area b) by line or section of line
 

The arra served by Bangladesh Railway is split geographically
 
into the two zones, and then each zone into two divisions. This
 
satisfies criteria a) and the divisions can be further sub-divided
 
into smaller areas if found necessary.
 

The second criteria b) is by line or section of line where these
 

are too lengthy.
 

From this point each source of costs or revenue can be identified
 
two ways - by area or by line.
 

However of more immediate importance is the financial monitoring
 

of revenue and costs.
 

b) 	 Revenue
 

From 	each station:
 

i) 	 Number of tickets sold to each destination by number, and
 

revenue collected.
 

ii) 	 Freight carried by tons or by wagon load, money received by
 
tariff group fully paid, and on account; accounts outstand
ing, and accounts overdue.
 

iii) 	Parcels despatched by destination, and revenue received.
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From this data the contribution of each station to the main
 
trunk flows can be determined, and travel patterns established. This
 
is a significant contribution for Marketing Division to reflect
 
changing travel patterns by analyzing the changes and to change
 
services offered to accommodate the change.
 

c) Costs
 

Costs fall into three groups.
 

Labor
 

Man-hours
 
Wage rates (or total compensation by work-units and projects)
 

* Material
 
Kind and quantity
 
Unit costs (or total costs by kind and quantities for each
 
work unit)
 

* Miscellaneous charges
 
Overhead items (supervision, light, heat, power, rentals,
 
depreciation, interest, etc.)
 
Contract or other billed items for work performed by others
 
Work train costs
 

Costs centers are more extensive and more complex than revenue
 
centers. It is necessary to make a broad divisicn between c-ts
 
which are to revenue account, costs which are associated with capital
 
or "betterment" accounts from railway fundsi, and 
those costs which
 
are directly associated with foreign aid projects. The rules
 
formulating these divisions must be clearly drawn.
 

Each cost center will be reviewed for:
 

i) Labor
 
Wages paid by grade and total sum related to actual staff
 
and manning requirements.
 

Overtime paid to each grade and total 
sum.
 

Other expenses and allowances paid by grade and total.
 

ii) Materials
 

Fuel issued to each locomotive and kilometers run during
 
reporting period and actual hours in traffic.
 

Value of materials used in maintenance by each item of
 
rolling stock drawn from stores.
 

Value of materials used in bridges, track and structure
 
maintenance.
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6) Observations
 

The amount of data obtained is extensive, and initially this 
will require a large staff to initiate and establish the basis for 
collection and analysis. However this is not only a "desk job" 
frequent site surveys must be carried out to verify the data being
 
issued by the reporting centers. When significant patterns have been
 
established the quantity of material will be reduced thus permittinq
 
a faster analysis time and reaction time. 

Initially the data will be made available to the Management 
Study Team as a basis for their review and recommendations. The 
monitoring process must continue to record the effects of the imple
mentation of the study teams recommendations, and as a filter for 
modifications. The data interpretation will be a useful marketing 
aid for traffic promotion, and a useful management tool for 
performance rating.
 

At this time it is considered that the existing computer system 
will be re-established and brought under the control of the Director 
of Planning. Many systems are used purely for accountancy purposes
 
leading to the annual report. This system is primarily a Management 
Information System with accounting capability. The purpose is to 
provide timely simple information for early managerial decisions, the 
accountancy function follows.
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5.4.3 Road
 

In order to make suitable road transport plans, to designs make 
proper and to control traffic for safety, it is necessary to under
stand the existing transport situation and its conditions. Therefore 
the operating regularly and collect pertinent data.
 

1) Present data collection
 

Several kinds of surveys regarding the road traffic, inventories
 
and vehicles have been conducted and 
analyzed by line agencies.

However they have been done irregularly. Moreover no central data
 
bank has been established in the RHD headquarters. And also no
 
complete bridge and ferry inventory data on a national basis are
 
available today.
 

In addition to this, there are many discrepancies among the
 
published figures. For instance, regarding road mileage, the 6TS
 
updating report noted that the road mileage figures 
in all three
 
categories 
(metalled, un-metalled and under construction) show some
 
discrepancy between the figures given by the 
PHD Divisional Offices.
 
It was not clear why and how these discrepancies arose. Also, these
 
are many discrepancies between RHD's inventory 
 records and BBS
 
figures. Tne cause must lie in 
the present system of data collection.
 
Therefore, establishment of better performance monitoring systems is
 
necessary in order to achieve higher 
 managerial efficiency in
 
operation and planning.
 

The present organization of the Planning and Development Division
 
in the current R11D organization is shown in Fig. 
5.3.4. This Division
 
should have a responsibility to control, analyze and 
register all data
 
for roads, bridges and culverts, ferries and equipment but it had not
 
been fully inanaged due to 
lack of staff and resources constraint.
 

2) RHD data collection system flow
 

It is recommended to adopt a new data collection system for RHD
 
and to establish central data 
bank in RHD, Planning and Development
 
Division, for the operation and planning of national projects.
 

The recommended PHD data collection flow is shown 
in Fig. 5.4.1. 
Planning and Development Division will issue a standard format show
ing necessary information to be collected to all district offices for 
analysis or filling. Each district office will collect Lne format 
from their road circle and submit to Planning and Development 
Division. This simple data collecting system flow can easily be 
maintained, and all data analysis can be standardized.
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FIG. 5.4 .1 RECOMMENDED RHD DATA COLLECTION FLOW 

3) Identification of data to be collected
 

Major items to be controlled by RHD Planning and Development 

Division are as follows:
 

i) Infrastructures and ferry inventory
 

ii) Traffic records
 

iii) Axle loads
 

iv) Construction equipment
 

v) Maintenance records
 

vi) Vehicle registration 

vii) Traffic accidents
 

Details of data collection methods for the above items is shown
 
in Table 5.4.1.
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5.4.4 IWT and Ports
 

Performance Monitoring for IWT
 

The Second Inland Water Transport Study Volume 2, prepared by
 
Louis Berger International and Rahman & Associae, dated November 30, 

1980, recommended the establishment of Management Information System 
(MIS) and IWT sector data bank within BIWTA. This recommendation is 

now formally submitted as a Technical Assistance Project Proposal, 
under the Third Five Year Plan.
 

This project should go forward if the following three conditions 
are met:
 

First, discussions on the use of computer based Information 
System with many management officers of BIWTA and BIWTC indicated a 
lack of understanding as to what information was needed or how such 
information would or could be applied to their planning and managerial 
operations. This lack of understanding on computer applications was 
further confirmed by the visit to 3 computer centers where the usage 
of presenc equipment is estimated at approximately 30% ot capacity. 

The establishment of a MIS should be adopted provided that an 
administrative system to ensure the motivation for its use be first 
established for top and middle management.
 

Second, a study of input data, how they are collected, verified
 
and derived, their accuracy and form of delivery must be determined
 
and a data base collection program implemented.
 

Due to consistent lack of realistic, timely, accurate or
 

sufficient statistical data, economic, planning, scheduling, and
 
other analyses have often been based on given estimates. Under these
 
circumstances present data for economic analysis, operational planning
 
inventory control and vessel scheduling are inaccurate or unavailable.
 

This problem is caused by the lack of continued inputs of basic data
 
into the Inland Water Transport Sector's data base. Present planning
 
data therefore is often based on straight percentage increases built
 
on the results of the Bi.ngladesh Transport Survey of November, 1974.
 
This data base has been widely used as a basis in the subsequent
 
studies including the Second Inland Water Tranisport Study (1980) as
 
regretably necessitated and noted by the Consultants. This latter
 
study's data have since 1980 been the base data upon which most
 
statistics are based.
 

Before a Management Information System can be implemented it
 
will be necessary to establish a new realistic data base and the
 

methodology for maintaining this data on a continuing and current
 
basis. This absolute requirement must be incorporated into the
 
Proforma Proposal for a MIS.
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In order to achieve this objective a total restructuring of thepresent statistical reporting system may be 
necessary. 
 In this regard
a statistical data reporting system should be enforced on 
the private
 
sector.
 

Third, implementation and direct supervision of program planning

and applications must be under a computer expert for programming untilthe system is fully 
understood and operational. 
 This period is
 
expected to 
take 1 1/2 years.
 

Inspection of BIWTA 
records shows that information required for
computer programs are 
available. The question is their 
reliability.
The last annual Ports and 
This 

Traffic Report was published in 1978/79.is an excellent report but its use is questionable for planning 
purposes in 1985/86.
 

The present compuLer used by BIWTA for hydrographic survey datacollection purposes 
could be utilized as starting
the point for
 
training and programs for 
the MIS program.
 

A basic plan for implementation 
of a MIS was developed in
cooperation with the Dhaka office of 
IBM and is available.
 

Both the andBWDB BIWTA are using separate computer data banksfor the correlation of data. 
 The two separate systems are 
in the
early stages of development. This reo.resents 
another duplication of
equipment, 
trained personnel and expense. The 
BIWTA computer is to
also function, thein future, as a base training unit for their
planned Management Information System (MIS). iUnder merged systemof survey and data 
 collection 
 the present under-utilized BWDB
 computer could 
handle 
all survey and data bank requirements.
BIWTA small computer would then 
The 

be used to implement the basictraining of personnel and the beginning of programs for the MIS 
requirements.
 

Data items recommended to be collected are summarized in Table 
5.4.2.
 

Port Performance Monitoring
 

Port statistics are collected and 
kept at a fair level. It is
recommended that statistics on port productivity on a ship-by-ship
basis be collected and summarized.
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CHAPTER 6
 

TRANSPORT SECTOR PLAN 1986-1990
 

6.1 Gross Investment TIarqets 

The Second Five Year Plan (SFYP) allocated 13% of the total to 
the Transportt sector . total allCated theThe amount to subsectors 
subject to this study, I .0. roads, ralwavs, inland wa terways, and 
ports, was 'Taka 21 700 mi Ilion at 19711/80 prices. The or ig l, 
al locatilotis set forth 1n SFYP are shown in T&b le 6. 1 . 1 . The above 
amount is equivalent to Tika -1t,200 m11 I on t. 143-1/85 prices. 

Actua, al locations to the subs:ectors in t.h, Annua I Development 
Programmes (AIPP) i n I i, subs'iuen I. years , however, fell far short of 
the original pla-n In real t Thus -he finrrms. version of the SFYP 
publiched in MlIv 1983 pie'-,ented a Iealistic plan with all figures 
revised downward. Pevs d i-,o'es are also shown in Table 6.1 .1. 

Table 5. 3.1 P iptr i shoIIs actual allocatlons in ADP in 
recent years and th to Ltas for the SFYP period by subsector. The 
actual combined total is a littIe more than 50, of the original plan 
in rea I terms but roughly is planned in the final version. Many 
projects Initiated by SFYP have not been completed during the plan 
per1od and are beinq ca -aed over to TFYP. 

Investment: in the tranpsort sector has been fairlv stable ataround 13% of the tntail of the puiblic sector investments. Considering 
the fact that the basic transport network is in place and other 
sector 's needs are as p'-essini as of the transport sectoI- , if not 
more , i t Is un I i kel v that the share of the transport sector in the 
public investment. would be allowed to increase in the for-eseeable 
future. Thus, the Itangladesh Energy Planning Project postua~l ted the 
share of investment in the transport and colmmunications sector at a 
constant 15% of the gross inve!stment tip to the year 2000. Transport 
investments inevi t:ablv invoIve high foreign currency contents and 
require funding sources overseas. LmiLtations in this aspect would
also prevent a quantum increase in the transport sector investments 

as a whole.
 

In fact the total public sector investment as well as the 
investment in transport .tor have beenthe se declining in recent 
years. 'Tile average of public sector investment in transport excluding 
ocean shipping and av:ation during the SFYP period was about Taka 4.3 
billion in 1984/85 prices.per year However, the annual figures foi 
the last two years are wel below the average and the total figure for 
the year 1985/86 is expected to he about 25% less than the above 
average. 
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Table 6.1.1 Second Five Year Plan Transport Sector Allocations 

Subsector Original Plan Revised lan 
(1983 Version) 

Tk, million % Tk, million 

Rail 8,000 36.8 4,139 
 39.2
 
Road 9,000 41.5 3,800 36.0
 
BRTC 
 800 3.7 
 278 2.6
 
BIWTA 1,020 4.7 
 649 6.1
 
BIWTC 
 700 3.2 
 518 4.9
 
Chittagong Port 1,400 6.5 
 636 6.0
 
Chalna Port 780 3.5 
 545 5.2
 

21,700 100.0 10,565 100.0
 

Transport Sector 26,350 
 12,870
 

Source: 
 SFYP Draft and Final Versions.
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By Septoember 19 5, the Planni commission has determined the 
financial a Iloca t ion for the tr-anope rt- nC-rtor of TFYP ,-s shown in 
Trable 6.1 .2. The rotal alIocatIlons to tulsortoI-s subject to this 
study amounts to Tk. 21 ,070 m I I,, t,,nhlv th sie level 1:; the 
actual total durimtYT. 

Accordlmi .t,, tin mI, 1-dle, , t ;,,[S.I Ot ipul.11 ,iv 11tH, 
achievi ng t:he Gm , iil W,11w.n Id 1f ir tI, r't 

per annum i n i(o.i.;, -i t I terslls in v qit t-I,vi- 1 pe1,rt miu 
of SFY-P for TRYF 1))' eI. Wnumeret-ltllll t , ?fo- Feourth F '-' Yearv P1,1n
peri od, and( ), per -num nrease I I lt'lfthYear Pl1in. The 1rowth 
rate of trian- rt :t lnt qtivortn, or ment- w%%is cissumted the situe t o r r os
 
1 nves Ltmen 1.
 

Althou,.h th, pl.tneod TFYP Transport sector nivestment is short of 
what was asutimed in REPP, the abo-2 investment growth rates for fourth 
and fifth five vear plans are adopted in this study, giving totals of 
Tk. 33,930 million for the fourth and Tk. 52,210 million for the fifth 
plan. 
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2
Tabii (.1. Draft TFYP Transport Sector Allocation
 

Sub-sector 


1. Railways 


2. (a) Roads and !tighways (RItD) 


(b) Chittagong Hill Tracts 

(c) Upazila roads 

3. 	 Jamuna Multi-purpose Bridge
 

Author it.y 


4. 	 Bangladesh Road Transport
 

Corporation (lWTC) 


Sub-total 


5. Chittagong Port 


6. Chalna Port 


7. Bangladesh Inalnd Water Transport
 

Authoirty (BIWTA) 

8. 	 Bangladesh Inaind Water Transport 

Corporation (BIWTC) 

9. 	 Bangladesh Shipping Corporation
 

(BSC) 


10. Marine Academy 

11. DepartenInt of Shipping 

12. Mercantile Marine D)epartment 

Sub-total 

13. Civil Aviation 


14. Bangladesh Biman 

Sub-total 


Total 
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Total 


7810.0 


7000.0 


1040.0 


4460.0 


750.0 

250.0 

21310.0 


3010.0 


740.0 


880.0 


340.0 

510.0 

210.0 

28.3 

1.7 


5710.0 


700.0 


1400.0 


2100.0 


29120.0 


(Tk. million)
 

Allocation
 
Percent
 

26.82
 

24.04
 

3.57
 

15.32
 

2.58 

0.86 

73.19
 

10.34
 

2.54
 

3.02
 

1.17 

1.75 

0.68 

0.10 

-

19.60
 

2.40
 

4.81
 

7.21
 

100.00
 



6.2 Intermoda I Pr 'icrities and udcjet: Allocation 

6.2.1 Int:ernodal Priori ties 

The transport, -lct I" h icr Ii Ie h c(I icilered ahL a whole system, not 

only because diflereint- mles complement -ach other as in the case of 
deli very crI-v l- t ion h'y t I road md, t_0 otheor modesi bot a Iso 
dlifferent mo ) comp, .s oIt io to.c, ,II ot-hr Ic it I ;o Iris calln i( 
inIl eO d I Till o pt") prI' I'1 I I I'- 1C JroI- Oct c(-,I I f I - . 1-11t IT1',-, ; I iNi\t, OIn.1; 

of a liia sril re Io . i l, tc , ,,i 1i to Ilii v I li II pro, p ci : o; I :is 1:]1 PP. 

Stip a1orli l trwi% alld I ral wa, or .I Wri ," -c- t 
corr 

11t, ,-- 1 1ini in1 
Ilo arId l ith reipiI ile ma )(r)I- cchalo I I I I, i It Ion. H . Ills( oi I t hi 

(per-atlni, it --i- the i-oad tlr-an. poit Is s -(IIIIt1cant V 111 lel thin he 
at-IIei-, hlo I', 11-tin in operatiri l cost dte to I relh r! II t . ill I t iI]So 

hi h , r- lI LI nI in 1 i qhr EIRR. On t.he C)th - ii md the ether-IrI,-tod has 
aI lOr level of operaLni cost with sinal Icr of cost.amshnrt C..rlc-
r-diic L on, cii,; It ti iIn a low I PR . The h Ilqhway I-(- l I It,iL t I (in 
prc oc t may he I.tlc ted if I- I.doil FIRR alone. Tii s wou lii uiran te 
a hi lh i-ct irn to tle ocoiiri)my i n the sho I-t in . I n LIr, I on, i-tin, 
however-, tilff s w uclId siIif t. to the renal I i mate_ d hli qhIII dlt to 
det i-ioratal lin I.rc l th- (l l-- mode. TheIl t i-e t,. cI. uld we I I he 
the hrqheli- totlt cot to the ,conoriny c fcacti riccie trafflc for 
thle t 1rqhw- at. cos! t- hiher than the odie.- mtrde rid because of tle 
hqh er ini t op o-,a tI njn cI t - uic-. to r nadejit t-. ,- iff ic vol rime. 

I f ovl i ntt c) erih p-o ict takes i nito account effects on tile 
other mode, the alove scoario can be avoided. Such hi-cader approach, 
however , 1 Is ao I v taken in actual prac icc parl v be-use of 
dif f i cu 1 tl in 1a. 1,ses1iq Inng term of fects- and partly becauSe of 
sectional i ;m . 

In tcrmoiI pr1Ir- t eS can he dto Lermi nei on I y when potenti li ty of 
each mode ) s,I oi iLsti nlhe rent chi -ac to -ist rc and I oncl term ef fec t s 
are adleju.a tel v taken Into cons ideraL ilon. 

The cost adanta,]e o! IWT for interdistrict freight tLransport has 
been demonstritMiI in Chapter 3. This mode also possess the largest 
potent ial0 for cost reduction. In terms of tonnage most of increase 
in the fri to11 s i,pexorted to taKe place in the souttei-n corridors of 
Ch i ttaqong-DIha k I -Khu I na, wh 1ch IWT can se i-ve we l w i thou t heavy 
cap i I Ita n et ic , t i r Ii a s rap ta diredq ng or canno] zat ion. E-en to 
the northr-rn ir11 i .cs whor-e IWT can reach i t nar,ti, i r; tire cost 
.idv<n taqe (W1' o" trehes . This mode shoUld he developed and i ts tIs e 
encot racr arti much !4 pr-). i; 1le. le t o tie past neqoect i to 
in fr-is1truet11 i p-it. - Part i ciii ar lv poor cario handl r nq, faciI i ti es 
ant ai-ianqcm.nt s, iI ioirr p-cll em. Effort should he taken to 
impi-ove rc-ir-q hinllr n )f[ 1 .1 To ii it can aLttrast !riffieent nuimber 

of oh i pp r t. t , .r I i .- r tII, lit l a .ie.ll tioti 

IWT , hcrw.- -. r , (a ll ii ho expected tso capture all frcight traffic 
,with i, it I mi tel rtveriqe , slow speed, and extra cargo handling and 

6-5 

http:ai-ianqcm.nt


In sharing the remainder of freight traffic an optimum modal
split could exist between the road and the railway modes as explained
in Chapter 3. For low traffic corridors the road mode should he given
priority. For high volume corridors, however, the railways shoud be 
given priority. 

Fo passengler transpor t IWT mo, ie should he gven as much 
encouragement as possible in -c,-der to minimize tie total cost to the economy. Passergers proterence, however, can not easily he controled 
as demons t-ra ted by the dominance of the road iode in I -ng di stance passenger trip market despite hligher fare. Every offort s1ould bemade to rost:rain the growth of road passenger traffic to avo i( the
costly cons truc tl n of - lane highway)s in the future. The hes trestraint could well he the i mprovinen t in sc.rv Ice 11ual i ty of other 
modes, which should he given high priority. 

6.2.2 Intermodal Budget Allocation 

A major re-oriuntation of development budget allocation in the transnort 
 sector Is necessary 
in order to achieve the desirable 
dovelopent as descr ibed in Chapter -1. 

Table 6.2. 1 shows the ratico of performance measures and
government investment amounts for each mode. For example, the road
mode achieved 1.58 ton-km in 
1985 for every Taka of average annual
 
govornemnt invest mont in this mode, and an average of 0.090 ton-km
increase per voair during the SFYP period for every Taka of average
annual government in,'stment. Similar formeasures were calculated 
passenger-kin for ,ach mode and shown in the Table. 

Assumi ng these rottios roma i n constant, future government
nes tinentL reII rments correspondi ng to projected ton-km andpassenger-km for ecCh mode can he calculated. Investment requirements 

were calculated from the total 1 ton-km or passenger-km pro]ections andfrom the average annual increso in ton-km or passenger-kin, andpercentage shares were calculated separately for both cases. Table
6.2.2 shows percentage shares of government investment amount thuscalculated. Simple averages were then taken to indicate overall 
averaqes. The resulting figures are 45% for the road mode throughout
the three periods, starting from 36% in TFYP period and declining to
31% in the Fifth nFYP period for the railways, and starting from 19% 
and increased te >c-lfor the IWT mode. 

Severai factors must he considered. 

IWT require investment.s higher than the level comparable to the
 
past in order to attract 
 t. affic growing fastOer than other modes. 

The rallwiys are over-caplttali rd at present and does not requireinvestment at the lo.vel relative to performance as determined by the
 
past- performance/investment ratio. Hiowever, more investements will be
needed later to accrmeodate the desired growth. 
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Table 6.2.1 Performance Per Government Jnvestment.
 

Road Rail IWT 

1985 total ton-km/Tk 1.58 0.502 3.52 

1985 total pass.-km/Tk 9.93 5.66 15.82 

SFYP annual increment 

ton-ka/Tk 0.090 -0.014 0.092 

SI"YP annual increment 

pass. -km/Tk 0.583 0.252 0.964 

Source: Table 5.3.9
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Table 6.2.2 	 Government Investment Allocation Derived From Traffic 	Projections 

Road Rail IWT 

Allocation Derived from total
 

Freight 	 1990 42 46 12
 

1995 38 48 14
 

2000 34 51 15
 

Passenger 	 1990 38
49 13
 

1995 53 33 14
 

2000 55 29 16
 

Allocation Derived from increment
 

Freight 	 1990 30
34 36
 

1995 33 27 40
 

2000 30 23 47
 

Passenger 	 1990 57 
 29 14
 

1995 58 26 16
 

2000 59 23 18
 

Overall Average
 

1990 45 36 19
 

1995 45 34 21
 

2000 45 31 24
 

Source: Tables 4.2.2 and 4.2.3
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The road mnde at present is in need of large scale rehabilitation 
and improvement. in order to protect past investments. However, in 
later stage in\estment- in Lhu road s.ctor should be restrained in 
order to avoid undesilrable road traffic growth which necessitates 
costly construction of 4-lane highways. 

Therefore, modal shares of government investment were determined 
as shown in Table 6.2.3. 

Table 6.2.3. Modal Shares of Government fudqet 

(in percent) 

Road Rail IWT Total 

Third Five Year Plan 47 32 21 100
 

Fourth Five Year Plan 43 33 24 100
 

Fifth Five Year Plan 40 35 25 100
 

Source: Consultants
 

Including the port sub-sector, allocations within the transport
 
sector for the coming three plans were determined as shown in Table
 
6.2.4.
 

Table 6.2.4 Transport Sector Investment Allocations
 

Mode Road Rail IWT Port Total
 

Agencies RHD BR BIWTA PCA
 
BRTC BIWTC CPA
 

Allocations (Tk. million)
 

Thrid Five Year Plan 8,800 6,000 3,930 2,340 21,070
 

Fourth Five Year Plan 12,970 9,950 7,240 3,770 33,930
 

Fifth Five Year Plan 18,570 16,240 11,600 5,800 52,210
 

Source: Consultants
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6.3 Recommended Modal Actions 

6.3.1 Introduction
 

Objectives and strategies for the development of the transport
sector are describod in Chapter 5. Sectoral objectives and strat-egles
must then be translated into objectives for each mode. Cono ider ng
the conditions and prospects of each mode as analyzed in Chapters 2
throuqn 4 and in Chapters A through 1 1 , actions tmo acheve tho stated
objectives for each mode wore identified. Fo]lowinq sections lists
these objectives ot development of each mode and recommend,i ict lons 
to be taken. Moda1 ob]ctlves are related to sect()" ohJectveS, and
modal actions are -el aced t-o sector strategies. FIgur- 6.3. 1
illustrates how modal actions are tied to transport sector str:irtogme
to show that modal actions a3 a whole would work in conce-t wilth the 
sector strategies and toward the attainment of transpurt sector 
objecti von. 

6.3.2 Rail 

Objectives of Railwav Sub-Sector
 

21. Improvement in productivity to attain at least the pre-war 
level. 

22. Provision of railway transport services 
to those seqments

of transport demand market whichto the sub-sector has the 
best overal IIconon tc advantage at least in the long run. 

23. Improvelnt in f in it I position toward financial se] f
su ffm ci ency. 

Actions for Rai lway Sub-Sector 

201. Improvement in rolling 
stock utilization by means of better 
operation and better maintenance. 

202. Rehabilitation of 
 existing infrastructure to restore 
 the
 
capacitiy.
 

203. Restructuring of management 
 and operational pra-tices

toward 
 market-oreinted and market-responsive ones so that
 
potentials of the railway sub-sector can be realized vis-a
vis other compet1ng modes. ThIs would require
organizattonal restructturing at: all levels of management
with re-de fined respons b.i 1 ties and overhaul ing of typesand levels of services. 

204. Implementt:-ion of a firm program to eradicat-e fraud such as 
ticket-less travel, waste and abuse of railway property.

205. Upward revision n passenger fare!; and fi-eight rates to 
reduce qcovernmen I su bsidy and sths(quen t distorition I.n 
tran!;po r t demand market . Passenger fares have to he 
increase(] by 1001-00%and freight byrotes 2M to become 
financial IV se If-sufficient under the currenI conditions. 
Actua I inease should be done in steps while considering 
the improvnent in performance. 
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206. 	 Improvement in railway operation 
 functions which have
 
direct effects on productivity, such as signalling,
 
communication, and track 
safety.
 

207. 	 Involvement of private sector 
 in selected railway
 
manufacturing operations.
 

208. 	 Upgrading of management information system.
 

6.2.3 Road
 

Objectives of Road and Road Transport Sub-Sector
 

31. 	 Provision of adequate road 
access to all major centers of
 
the country 
 to ensure national integrity and the role of
 
each center acting as a hub for 
 the development of
 
surrounding rural areas.
 

32. 	 Reduction in 
the road transport cost where transport demand
 
is substantial and operating conditions are 
poor.


33. 	 Healthy growth of 
private sector operations.
 

Actions for Road and Road Transport Sub-Sector 

301. 	 Rehabilitation and upgrading of arterial national 
highways

which carry substantial long-distance through-traffic.
 
This indicates that highway sections forming a part of 
 the
 
national "'i" shaped trink road network should be given
 
priority.
 

302. 	 Reconstruction of war-damaged bridges and 
 narrow bridges
 
located within the above trunk road network should be given
 
priority.
 

303. 	 Gradual 
 and selective phasing out or privatigation of the
 
operations of 
the Bangladesh Road Transport Corporation.


304. 	 Improvement 
of major ferry servcices particularly those
 
forming parts of 
the trunk road network.
 

305. 	 Increase (20%-40%) in bus fares to ensure 
that operators'
 
revenue is sufficient for improving roadworthiness and
 
safety of the bus fleet. 
 Major increase (35%-45%) in
 
freight rates through administrative guidance so that
 
truckers can avoid economically damaging overloading.
 

306. 	 Establishment of systematic data collection and evaluation
 
systems for infrastructure, vehicle fleet, and traffic.
 

307. 	 Allocation of development 
fund to a fewer number of
 
projects to 
improve the efficiency of implementation.
 

6.3.4 IWT and Ports
 

Objectives of Ports 
and Waterway Transport Sub-Sector
 

41. 	 Improvement in productivity of fixed assets, vessels, and
 
operating organizations.
 

42. 	 Securing this mode on selected routes by means of 
 Provision
 
of infrastructure and other action.
 

43. 	 Safety of human and
life property in the inland and
 
territorial water of Bangladesh.
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44. 	 Privatization of operations in the sub-sector to the extent 
possible. 

Actions for Ports and WateL-way Transport Sub-Sector 

401 . In 'reased share of the IWT rub-setor in the total budget 
allocation to the transport sector so that the return on 
the totaj I l.y-es tment in the transport sector can be 
iscreased. 

402. 	 Improvement in cargo handling and in vessel repair 
facil ities to increase vessel productivity. 

403. 	 Impl,nentation of systematic dredginq and r'ivet training 
programs to secure economically viable waterways. 

404. 	 Provision of navigational aids and better trai ni ng of 
pilots to ensure safety and shorter vesscl turn round. 

405. 	 Provision of berthing jad landing facilities at selected 
locations to ensure better service, shorter vessel turn 
round, and higher producti vity. Plann ing and 
implementation of items 404, 405, and 406 should take into 
account the changing demand pattern and the expanded role 
of this sub-sector.
 

406. 	 Periodic review of fares and freight rates to ensure the 
healthy growth of the waterway transport industry. 

407. 	 Gradual phasing out of BIWTC operations except for the
 
maintenance of a minimum fleet and selected unprofitable
 
routes which are considered of national interest.
 

408. 	 Provision of incentives to private operators to modernize
 
and to raise the efficiency of their operation.
 

409. 	 Thorough review of the functions of the Chalna Port to
 
determine its future considering the possible shift of
 
cargo from Chittagong.
 

410. 	 Establishment of reliable data collection system to ensure
 
proper planning.
 

6.4 Criteria for Project Selection
 

6.4.1 Introduction
 

Criteria for evaluating projects in the national planning context
 
should necessarily be different from those for evaluating an
 
individual proect or a group of similar projects. In the latter, the
 
emphasis is on finding out whether the subject project would produce a
 
sufficient level of return on capital or not. The estimation of
 
future return would be done in detail to ensure that the minimum
 
return would at least be secured. If a project is ensured of a
 
sufficient return in one aspect, it may be enough to make a decision
 
to implement although the project may bring in returns in other
 
aspects as well. In the national planning context, however, the
 
problem is not in deciding the implementation of an individual project
 
but in selecting projects among a large number of projects.
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More importantly, in the context of national planninq the choice 
can never be made on a single criterion alone, such as economic 
return. Considerations other than purely economic often play a large
role in evaluating projects. Many aspects of project consequences are
hard to quantify. Nevertheless, they may be equally importcant as the 
economic returns, depending on the particular objoctiv\'es oI tile plan.
In practice choices are often made on ad hoc has ts. 

Specific development oljc t i yes of each mode have been 
established as decribed in Charter 5. The, have been (der1ved from 
transport sector objectives, which in turn have been deiived from TFYP 
objcctives. Because of the nature of the transport sector , the modal 
objectives can not dlrectly address some of tile I'YP objectives which 
are more of social nature. 'hus, if project selection criteria are 
based solely on modal objectives, it is possible that some of the 
selected proects may be undesirable frem the view point of a certain 
TFYP objective. For example, when a project is slightly less valuable 
than the other project to achieve the modal objectives but has a 
higher potential for generating rural employment, from the view point
of overa I I TFYP objecti vs the former shoul he chosen instead of the 
latter. 

Therefore, some of the TFYP objectives which can not be 
adequately addressed by modal objectives were added to modal 
objectives to form a set- of project selection critoria. 

It is not essential to have absolute values of expected returns
 
of each project for the purpose of selecting some out of many.

Ranking of projects in terms of their desirability is sufficient for
 
the purpose. A system of determining the ranking of projects,

therefore, was established for the purpose of selecting projects 
 in
 
formulating the transport. sector plans. 

The evaluation index of project i, Ei, can be expressed as 
follows:
 

Ei w] .f(Yij)
 

Where Yij 
 is the v te or index of project i concerning

criterion j, 
f(y,j) is the normalized index of project i with regard
 
to criterion j, and w] is 
 the weight of criterion j. 

It is necessary to take into account not only the beneficial
 
effects but also cost effoctivness of project. Wherever economic
 
benefits 
are quanti fiahlc, ind,-x y as expressed in EIRR or FYRR are 
themselves a meisure of ,cot effectiveness and no further
;iormalizaton is needed. For e-'ach of the other criteria a 5-point
system with the maxi mum 5 point for the miximum positive effect and 1 
point for the ntmum nor max]rmumVi negatlve effect were assigned. It was
determined that when an (valuater assigns an evaluation point to a 
project he or she c(,uld onlv do so relative to the size of project.
The cost effect. iveness element should be implicitly included in the
point itself. It was decided therefore the 5-poi nt system of 
evaluation withou- .xpli(citly including the cost element was to be 
adopted.
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For evaluating transport projects in Bangladesh, however, it
 

appears that the existing data base is not firm enough to make a 
comparison across different modes using a single set of generalized
 

criteria. Even where economic benefits are quantifiobie, re~iulting 

values cannot he compared across different modes with a reasonable
 

level of confidence as uncertainties concerning the level oi accuracy 

in absolute terms are considerable. It was decided therefore that 

the ranking of projects be made only within each mode using 

mode-specific criteria and associated weights. 

For each mode a set of criteria and two sets of associated 

weights were estab] ished. This was done to Iccommoda te two 

distinctive cases, one for which a quantitative measure of economic 

evaluation can readily be estimated, and the other for which such 

quantitative measures are hard to come by. When a quantitative 

measure can he estimated, such a measure can naturally be given a 

large weighc relative to other criteria. If such a measure cannot be 

obtained, a different set of weights for each criteria has to be 

applied to compensate for the lack ,af such quantitative measure of 
economic evaluation such as Economic Internal Rate of Return and 

First Year Rate of Return. 

In the following sections some selected methods for estimating 

economic evaluation measures are described as well as subjects and 

associated point system for other criteria. The methods to estimate 

economic evaluation measures presented here are intended to be applied
 

in the context of broadly ranking projects and not to evaluate project
 

feasibility. They should, however, be regarded as a convenient tool
 

for ranking projects within each mode. 

These weights and indices shown in the following sections were 

determined after discussions with responsible government officials
 

concerning the relative importance of modal as well as overall TFYP 

objectives. When deemed necessary, revisions can be made by altering
 

the indices and weights as appropriate and re-calculate the overall
 

indices by using the same system of valuation.
 

6.4.2 Criteria for Railway Sub-Sector Projects
 

Because the railway operation is largely indivisible, it is 

extremely difficult to estimate economic benefits attributable to any 

individual project. An attempt was made in the evaluation of the ADB 

Second Railway Project in Bangladesh in 1984. The project consists 

of various components including rehabilitation of track, improvement
 

of rolling stock repair facilities, installation of telecommunication
 

network, and consultancy services. It was assumed that traffic would
 

shift back from other modes and the overall unit transport cost would
 

decrease when the project was completed. Economic benefits were
 

calculated on the basis of these assumed improvements on an overall 

basis. It if; difficult to relate specific investment to specific
 

changes in performance or output except for special cases such as
 

replacing certain workers by machines.
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No attempt was made in this study to estimate in economic terms 
the benefits of railway projects in a quantitative manner since the
 
primary objective is to rank various individual projects.
 

To assist in arriving at a ranking system a subjective method 
has been used which grades the benefits to he obtained, and awards 
points based on the grading which are then weighted in accordance to 
the influence of the criteria.
 

The grading for ach criteria with the assigned points and 
weighting are given in Tablo 6.4.1. 

The following table gives 
the parameters considered against each 
of the six criteria for the discipline of the project. Thus in 
considering a track project the parameter considered for productivity

improvement is train speed, but for a building project it must be 
increased productivity arising 
 from the use of the building.

Similarly a Mechanical Engineering Project cannot be considered under
 
the same parameters as a Civil Engineering Project.
 

These tables are used 
 in proj ct Lvaluation considered in
 
Section 6.5.2 Railways.
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Table 6.4.1 Criteria for Railway Sub-Sector Project Selection
 

Criteria -
5 

Scorinu 
4 

Points 
3 2e 

Weight 

Sub-Sector Criteria 

i. Productivity 
Improvement 

High 
Gain 

Medium 
Gain 

Low 
Gain 

None Adverse 
Effect 

0.40 

2. Service 

Necessity 

High Medium Low None Adverse 

Effect to 
Operation 

0.20 

3. Financial 

Improvement 

Large 

Gain 

Medium 

Gain 

Small 

Gain 

None Adverse 

Effect 

0.15 

Sub-total 0.75 

Overall TFYP 
Objective Criteria 

4. Rural 
Employment 

Large 
Inc-ease 

Medium 
Increase 

Small 
Increase 

No 
Effect 

Adverse 
Effect 

0.07 

5. Administrative 
Decentraliza-

tion 

Large 
Effect 

Medium 
Effect 

Low 
Effect 

No 
Effect 

Adverse 
Effect 

0.08 

6. Private Sector 
Encouragement 

Highly 
Positive 

Mediam 
Positive 

Slightly 

Positive 
No 

Effect 
Adverse 

Effect 
0.10 

Sub-total 0.25 

Total 1.00 
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Evaluation of Criteria by Discipline
 

Civil Engineering Projects
 

1. Increase in train speed, rise in output
 
2. Safety of trains, operational necessity
 
3. Reduction in costs, increase in revenue
 
4. Recruitment of temporary labor, 
increased labor requirements
 
5. Movement away from Dhaka and Chittagong
 
6. 
 investment by private industry, construction contracts required
 

Mechanical Engineering Projects
 

1. Increased output, rise in train speed
 
2. Reduction in theft,improved service quality
 
3. Reduced maintenance costs, new traffic sources
 
4. Increase in local labor requirements
 
5. Movement away trom Dhaka and Chittagong
 
6. Investment by private industry, local purchase increase
 

Signal Engineering Projects
 

1. Increase in train speed, increased output
 
2. Improved train safety, class of line served
 
3. Reduced costs, reduced maintenance
 
4. Increase in local labor requirements
 
5. Movement away from Dhaka and Chittagong
 
6. Investment by private industry, local purchase increase
 

Electrical Engineering Projects
 

1. Rise in output
 
2. Increase in safety
 
3. Reduction in costs
 
4. Recruitment of labor
 
5. Movement away from Dhaka and Chittagong
 
6. Procurem nt contracts awarded
 

Multi-Purpose Schemes and Studies
 

These are based on potential long term effects.
 

1. Increased output/cost, traffic increase
 
2. Increased safety and service quality
 
3. Reduction in costs, gain in revenue
 
4. Increase in local labor, recruitment of temporary labor
 
5. Movement away from Dhaka and Chittagong
 
6. Investment by private industry, contracts awarded to private
 

sector
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6.4.3 Criteria for Road sub-Sector Proects 

Table 6.4.2 1 ists criteri I dI , t -dtt1weoIIIt ,; fqhl ;. lki ioc,d 
sub-sector. For highway improvemon' pro, -cl ; and br i dge pro ects, 
EIRR shou!d be used in lieu of rltorii I id 2 with the combined 
weiht of 0.6l). tIRR of hi hlh1wiy iiiioV-iOelt project (Iin be obtaine(d 
by moans of Fi [ure I-. .1. I for I g ven -tot of APT data -I ind C t t . ioff 
cost. !'IRR f I stanaird bridqo conltriruct 'oil p -o I(.(-t i- pI1,Acln 

] foIrv 

crI''cartne i- (bt-a ned by redinq from Fiqiii-, ().4.?4 . "i v-II ! Ot 
of data of crn; I n-q lenqth , A[)T and avoraom- 1110io.. Th-,- chIts 
Ire not in t ended" o b. usod Ini e', :I Ult Inq i:-'Is l I i t' , !n i, IvdiII 

pro ect ts. lhv ir, , howover , sclff 1c i cot fc" ' : purpose of rifik1ih i 

pro ect . M, t c,, I of vi rn these ahciart: docr i b-d in Appendi Nderi u-c 

6.4. ?A and Appeod I X . 4. 213. 

-In evalmitif L o e p' r-w,'h- Ct. ,,1l lgl ttho ci-I tr I shown fn Table 

6. 4.2 foIlownq points are raken into consideration. 

Encouralemon t of Pr I vato Soc I 

}Iiighwm 'c nsltrurt.l on or improvement pro ec ts in general hr ing 
about Lfavourab Im effects on local contractors by directly creating 
work. I t. is o i -o con tended that the improvement. of h ighway network 
has ,i wII dcr i pact on local cominun1cies in exposing themnselves to the 
outs i do wor-'d than other modes resilt ng in more stimulus to local 
ent reprenetrf . 

Expansion of the Government run RPrC fleet and operation is a 
negative act ion against the ageve stated objective. Conversely, 
reduction in the fleet size or operation is a positive action. 

Employment
 

In road constructmon/improvement proects employment oppor
tunities are oenerated often to a substantial degree to the local 
community. But the effect is shor-t-lasting. Although the effect is 
showt-lasting, it should be taken into account. 

The expansion of road transport operations by the Government 
sector enterprise can be equally substit--ted by the expansion of 
private sector operations and net effects would be nil. However, 
establishment of public functions such as training center or central 
workshop ran be considered net employment generating projects. 

6.4.4 C-i teru a for Wato- Transpor' Sub-Sector Projccs 

Table 6.4. 3 lists cr tori a and associ ated weights for the 
waterway transport su-Foct-r. As in the case of highway improvement 
prolects. 11 I) shoul d I 'iscd instead of criteria I and 2 for projects 
intended to soto-cen ve;- I turn round time. A method to obtain order
of-magntudo EIPP for Msuch prlocts is presented iti Appendix 6.4.4. 

Fol lowing points were taiken into consideration curing the 
eva uat ion process: 
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Table 6.4.2 Criteria for Road Sub-Sector Project Selection 

Scoring Points
 
Criteria 5 
 4 3 2 1 Weight
 

Sub-Sector Criteria
 

1. Adequate Road Very High High Niarket Medium 
 Low Market No Market 0.35
 
Transport Demand 
 Demand Demand Demand Demand
 

2. Transport Cost Large Medium Small None 0.25
Increase 


Reduction Reduction 
 Reduction Reduction
 

(1 + 2) EIRR >25% - 25% - 20% 10
20 15 - 15% <10% (0.60)
 

3. Private Sector Highly Medium Slightly No Negative 0.15
 
Encouragement Positive 
 Positive Positive 
 Effect
 

Sub-total 0.75
 

Overall TFYP Objective Criteria
 

4. Gainfull High Positive Medium Low Positive 
No Adverse 0.10
 
Employment 
 Effect Effect Effect Effect Effect
 

5. Rural Large Medium Small 
 No Adverse 0.10
 
Employment Increase Increase Increase 
 Effect Effect
 

6. Administrative 
 High Medium Low No Adverse 0.05
 

Decentral- Effect 
 Effect Effect Effect 
 Effect
 
ization 
 Sub-total 0.25
 

Total 1.00
 

Note: When EIRR is available, it should be used in 
lieu of criteria I and 2
 
with the combined weight of 0.60
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Table 6.4 . 3 Cri teri a for IVY Sub-Sect or Prj ect SelecLion 

Scoring Points 
Criteria _ 4 3 2 1 Weight 

Sub-Sector Criteria
 

1. Productivity High Medium Low None Averse 0.40
 

Improvement Gain Gain Gain Effect
 

2. Provision of Very High High Market Medium Low Market No Market 0.15
 

Adequate Demand Demand Demand Demand Demand
 

Intrastructure 

(1 + 2) EIR >25% 20 - 25/' 15 - 20% 10 - 15% <10% (0.55) 

3. Safet, High Medium Low No Adverse 0.10
 

Improvement Improvemnet Improvement Improvement Effect
 

4. Private Sector Highly Medium Slightly No Negative 0.10 

Encouragement: Positive Positive Positive Effect
 

Sub-total 0.75
 

Overall TFYP )b jective Criteria 

5. Gainful ifign Positive edium Low Positive No Adverse 0.10 

Employment Effect Effect Effect Effect Effect
 

6. Rural Large Medium Small No Adverse 0.10 

Employment Increase Increase Increase Effect Effect 

. \dnin- High Medium Low No Adverse 0.05 

.strative Effect Effect Effect Effect Effect 

Decentral

ization Sub-Total 0.25
 

Total 1.00 

Note: When EIRR is available, it should be used in lieu of criteria 1 and 2 
with the combined weight of 0.55 
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Private Sector EncourlamotienL 

Many opportunities exist to strengthen the private sector in this 
mode of transportation. BIWTCs programme should be reviewed and 
evaluated from this point, of view. 

Employment 

As expla ned in Chapter 10 and Chapter 1 1 , improvement in cargo 
handling is needed to improve the productivity of vessels. This would 
inevitabIly brin i conflict with stevedores in ports, both sea and 
inland. A worker may be kept on welfare grounds as long as he does 
not impode the whole operation and thus lowering tile productivity. If 
koep nq ie positLon is incompatlhIe to the productivity improvement, 
welfare aspect of the ]oh should bet.te- be performed elsewhero. If no 
al tornative lob can lie found social cost of uriemp oyment should be 
assessed against the gain in proiductivity. 

Rural Accessibility 

if lIWTC's cCortain opeations are designed specifically to satisfy 
this objective, then it should be explicitly stated so and treated as
 
such. 
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6.5 List of Projects and Evaluation
 

6.5.1 Introduction
 

All projects proposed by transport agencies were evaluated by 
means of the system of project selection criteria described in the 
preceeding section. In the following sections lists of projects are 
shown for each agency. Evaluation scores assigned against each 
criteria are shown for each project. Assigned score/weighted value 
of the score are shown under each criteria and the total of weighted 
scores is shown. 

For example, the project at the top of the list in Table 0.5.1,
 
track renewal, was given a full scoce of 5 points for the criterion 
No. 1, "increase in train speed, rise n output". The score was then 
multiplied by the weight of criteria No. I to yield a weighted score, 
i.e. 5 x 0.40 = 2.0. In 'Fable 6.5.1 this process is explained as 
5/2.0 under the criteria weightirg 1. For criteria 2 through 6 scores 
and weighted scores are similarly showi where the number left of the 
slash indicates the score given to the project for the subject 
criterion and the number right of the slash indicates the weight 
given to the subject criterion. Total weight as shown at the second 
right most column is the sum of weighted scores, e.g. for the "track 
renewal" project, 2.0 + 1.0 + 0.6 + 0.21 + 0.16 + 0.2 = 4.17. All 
projects were ranked in the order of the total weighted score. 
Ranking of each project is shown in the right most column. 

6.5.2 Railways
 

The projects evaluated were obtained from the "Tentative List of
 
Projects Proposed for Inclusion in the Third Five Year Plan". The
 
project cost is in Millions of Taka.
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6.5.3 Road and Road Transport 

- Road and Highways l)epartment 

- Bangladesh Road Transport Corporation 
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Remarks for the Table of Project Evaluation (Road Sector)
 

1. Locations of the WID's Projects are shown in the project list by the
 
following sings. 

A National Highway between Aricha and Dhaka 

C National Highway between Chittagong and Dhaka 

D National Highway between Dinajpur and Dhaka 

J National Highway between Jamalpur and Dhaka 

K National Highway between Khulna and Rhaka 

M National Highway between Mymensingh and Dhaka 

R National Highway between Rjshahi and Nagarbari 

S National Highway between Sylhet and Dhaka 

E Other Highways. 

2. Figures in-evaluation colurm show ;coring points/weighted points 
based on the criteria shown in Table 6.4.2 
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6.5.4 Inland Waterway Transport and Ports 

- Bangladesh Inland Waterway Transport Authority 

- Bangladesh Inland Waterway Transport Corporation 

- Chittagong Port Authority 

- Port of Chalna Authority 
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6.6 Transport Sector Plan 1986-1990 

6.6.1 Introduction 

Lists of rop"sod projects for each sub-sector are presented in 
the preceedinl ,<;rt 1on. On-qoing pro ects are included in the lists. 

As sLattt ,--learorl a lI -,Ie numher otf 011- tlonq pro Ie-t.s nli-it ed 
ovenarl Or he 

SFYP per 1(1 amisi 

In the orY!' i t ld not. r-omIp|('ote-d IV LT, end of the 
lnd cvo- Into TFYP . '-dh V 6.6. 1 sulnn zos the 

spL 1 ] oVer -cilt!-, it Cl TIp t.hem( I ItIIti !(.p (-t Ii- an l Ie- ; wi h pr-)p 1d 
T1'YP .'lubh< t r,il .I l ] 't I()n,. . I I :; c(]o,r IhtI I a,ll 1 1 11,l 1 
pro crI s n ait l li)wL. to uurlet n--o I n fro 

" 
.t 

; 
n %II I t - Il r 0 

not: only il I ()f I he TFYI'11al rat Ils i t. ilr- fluhnd!; 1 I lit ( the 
Fourth FiIv Yea- Pl-n for the ri I and rod tor. Iu.e(I nion-jotlnq 
proiects are g ien pl-lolr1V, tow new pr torts at- p,5<1)l0 III TP. 

I t was -c I1 therefore, in t-o;-pon o tO tlle P1 ann tnl 
Comiinissi5 on's ioqt st . that al I pilleCts, on-(jOing (-i n(,.0 , Wore to be 
evaluat(d on an equal basis. The evaluation methodology is preented 
in Section 6.d and tio resultigl scores and ranking of each prolect on 
the basis of the ovoral I .< ro are shown in the protoct lists 
presented in Section 6.5. 

Table 6.6.1 SFYP On-going Projects Remaintnq Portions 

(million taka)
 

Rai Road [WT PCA 

A. Spill over beyond 84/85 6594 12336 605 
 937
 

B. Proposed TFYP Allocation 6000 8800 3900 
 1080
 

C. <2/ 1.10 1.40 0.16 ,9.87
 

Source: Planning Commission and the Consultants. 

Projects for TFYP presented in the following sub-sections were 
selected prmari I y hasel on the ranking of each project. Annual 
outlays were determined for years 1985/86 - 19A9/90. On-qoing 
projects not includd in the proposed plan are recommended to he 
disconti nel. 
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6.6.2 Railways
 

The feature of the railway budget is the size of the budget items
 
for the major schemes. The ADB system improvement and the SFD
 
financed workshop scheme take over 51% of the budget.
 

When the rehabilitation of the meter gauge and the completion of
 
the SFYP coach purchase accounts for an additional 20%, the remaining
 
balance has to be spread widely.
 

Replacement locomotives are necessary and 30 are required. This
 
reduction from 37 is made pro-rata, but still accounts for 15.5% of
 
the balance. Evaluation of rolling stock requirements is shown in
 
Volume IT, Section 8.6.
 

The remaining 13% has been put into completing projects -
hospital, training academy, plant and machinery, signalling and 
fertilizer projects. 

The heavy on-going projects have taken up most of the funding
 
leaving priority projects to start at the end of the plan to carry
 
over into the Fourth Year Plan.
 

The budget breakdown is: 

Civil Engineering: 1,181 million Taka 19.7% 
Mechanical Engineering: 2,825 million Taka 47.1% 
Signal & Communications: 65 million Taka 1.1% 
Multipurpose Schemes: 1,929 million Taka 32.1% 

TOTAL 6,000 million Taka 100.0%
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6.6.3 Road
 

1) Project identification and selection
 

a) 	 R11D schemes
 

A list of RHD's propose,: schemes with their 
required funds for
 
TFYP has been worked out by the working group for road and road
 
transport sub-sector on road development under REID. 
 It is mentioned
 
in the report 
that the working group selected the schemes listed in
 
Table 6.6.4 for their incorporation 
in the TFYP based on the follow
ing priorities.
 

i) National and regional road's schemes 
in current ADP
 

ii) 
 Some priority sections of national and regional roads but
 
are not included in the current ADP
 

iii) 	 Bridge schemes of important river gaps on the road system
 

iv) All foreign-aided schemes in the ADP
 

v) On-going bridge schemes
 

vi) Remaining schemes on reconstruction of war-damaged bridges
 

vii) Reconstruction of 
narrow bridges of Dhaka-Chittagong route
 

viii) Other RE1D schemes in the ADP
 

ix) Some important roads and bridge schemes beyond the ADP
 

In the RHD's schemes, on-going projects constitute 83.7% of the
 
total requirement fund for completion of schemes, 
while on-going

foreign aided schemes constitute 8.9% of the total.
 

The 
RID's priorities above are reasonable. However, the number
 
of project is quite large and far the
exceeds resource constLaint of
 
TFYP. Therefore, selection was made carefully based primarily on 
the
 
evaluation method described 
in 6.4.3. In addition the following

criteria were also taken 
into 	consideration for the selection of 
top
 
priority project.
 

Item Top Priority Project
 

Road Classification Naiional Highway 
Schemes within "H"
 
shape trunk road network (Ref. Volume
 
II, Fig. 9.6.2)
 

Project Status ; On-going Project
 

Construction Program ; Road 	Improvement Project
 

Bridge Construction ; Reconstruction of war damaged and
 
narrow bridges
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b) 	 BRTC schemes (buses, trucks and workshops)
 

BRTC selected total of 12 schemes listed in Table 6.5.13 for the
 

TFYP based on the following investment policies;
 

(a) 	To optimize the use of enisting facilities.
 

(b) 	To meet the increased demand of passenger traffic in the
 

ci es of Dhaka and Chittagong where private sector is
 

quite reluctant to operate their bus service.
 

(c) 	Expansion of bus and truck services is needed to subsidize
 

the loss of city service and bus services.
 

(d) 	To provide bus and truck in the rural areas connecting
 

newly created Upazila.
 

(e) 	To supplement the private services and to provide
 

dependable services during hartal strikes and emergency.
 

(f) 	To provide minibus services in terrace and the area where
 

large bus service is not possible to operate.
 

(g) 	To reduce the dependence on Rickshaw services.
 

2) 	 Investment project description
 

An evaluation has been carried out for the projects and
 

resulting scores and ranking orders are also shown in Tables 6.5.7
 

through 6.5.12.
 

The investment projects for the TFYP of RHD's and BRTC's schemes
 

are summarized in Tables 6.6.3 and 6.6.5.
 

(1) 	Foreign aided schemes
 

All of the seven foreign aided on-going projects which include 4
 

road construction schemes, 1 bridge construction and 2 infrastructure
 

schemes were selected as important projects to be completed in TFYP.
 

The road construction schemes such as Feni bypass, Comilla-Chandina
 

bypass and Khulna-Mongla road make a contribution in guiding the
 

upgrading of national hiqhways in Bangladesh by their minimum
 

standards.
 

(2) 	National road schemes
 

The arterial road network has been developed in the shape of
 

alphabet capital "1" following the North-South traffic connecting
 

from Chittagong to Syihet or Mymensingh through Dhaka in East
 

Bangladesh and from Xhulna to Rangpur in West Bangladesh. This "H"
 

shape ruute is the major frame of road trar-port network in
 

Bangladesh.
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However, it is observed that more than half of the national 
roads have not enough carriageway width for two road even in the "li" 
shape route.
 

Upgrading of national highway n ctions constituting the part of 
the trunk "If" with high EIRR shouid be completed in TFYP as top
priority. Sections included in this proposed plan are shown in Fig. 
6.6.1.
 

(3) Bridge schemes 

Rehabilitation and restoration work for the war damaged bridges

have been continuing sine the war but not yet completed. War damaged
bridges and narrow bridges in the Dhaka-Chittagcng route are 
recommended to be completed within the TFYP. The construction of the
 
Meghna bridge will he 
likely to start with a foreign assistance.
 

(4) East-west traffic study
 

As a result of OD surveys in this study, it was found that the 
east-west traffic by road occupying about 10% 
of total passengers and 
goods movement carried by trucks as described in Sections 9.2.2 and 
9.2.3, Volume II. 

At present, there are two places where road traffic can crossthe Jamuna river from East to West Bangladesh. One is Aricha as a 
main point and the other one is Dualatdia, north of Aricha. BRTC 
have a plan to strengthen terminal facilities and ferry fleet of the 
both terminals to mitigate 
the existing traffic congestion at Aricha
 
and meet future traffhc increase. 

In addition BRTC intends tc operate a ferry services at Mawa,

south of Aricha, left bank 
 of Padma river which are related to the 
Ohaka-Khulna road construction scheme. On the other hand, Jamuna 
bridge scheme is now being planned simultaneousl,, by the Government 
of Bangladesh. 

In order to clarity a future traffic flow and strike a good
balance among these Jamnina crossing schemes, it is recommended that a 
further east-west traffic study be carried out based on detailed 
traffic surveys covering the whole country. These schenes should 
include a feasibility study of the construction of the road section 
from Bhanga to Khulna/Mongla. 

(5) BRTC schemes 

For healthy growth of private sector operations, no expansion of 
the fleet strength of the BflTC is recommend during TFYP. The 
condemned buses, trucks and minibL-.,s are suggested to be replaced
during TFYP. The depots and worshcps are also suggested to be 
improved for the traffic safety. 
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A plan total of Taka 250 million is limited to be allocated for
 

the purposes above.
 

During the TFYP period the roles of BRTC in the subsequent plan
 

period should be determined in detail and preparations should start
 
for privatization of most of its operations.
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Table 6.6.4 List of Selected Investment Projects for TFYP CRHD) 

(Ar,un-L in Ml l1a* 

Re f 

No. 

Nrie 

(,No . 

of 

of 

Schws 

Schenes) 

Length 

(kin) 

Categoryof 

Schemes 

E£,t iatdCftu 

84/85 Price 

Fin0ciAPitlTrugr 

"ptuon". 

Requirrd Fundrr P 

6 8 5 Pri 

AmoontSOied -r 

beyond PrY 

(A) foreign Aided Scne (7) 

1 

2 

3 

4 

5 

6 

7 

Fni bypas. 

Camlia-Oiandina byp~a, 

Ktoina-iongla Road 

Radial Rad In Ciii 

Potgl.a Bridge 

8. Rgaad R-cearch laboratory 

Improv..ent and Modernlzation 

of Ferry 

29.0 

24 

36 

68 

2340 Rft 

Upgrading 

N. Road 

New Road 

New Road 

New Bridge 

Infra. 

Infra. 

21J. 1 

457.7 

62o.0 

308.1 

500.4 

115.8 

671.6 

(521) 

(52) 

(90) 

(28) 

( 4) 

(20) 

(43) 

02.6 

218.2 

12.U 

280.7 

'.78.1 

251.8 

A5 .4 

-

-

-

Sub-Total 1,728.8 -

(B) 

8 

9 

14 

15 

24 

21 

22 

23 

24 

29 

J 

31 

33 

34 

40 

42 

71 

72 

76 

77 

On-going Scinem.s (20) 

Uaudkand-CLOtt.agong 216 

,ittagoog-caox'. Bazar 151 

Dera-Narshindi 39 

Sara i--adblabpur-M.oilvibazar 

Syhlit-Tanabil1 216 

Joydebpur-T :1gai I-laldhupur 113 

Dlaka-Ari cha (h.1ka-Nayariat 
Partion) 26 

Di-aka-Ar 1O (Nayarhiat-Aricha 

Portion) 50 

aarba r i -SI rpur-Gobinganj 148 

Gobing.nj -Rangyopr-Syedpur-B,! I adanga 138 

Raj ha11i-N at u r 90 

Go a Ianda-Far idpvr-Jhenidao 105 

Jhen.,idai-Jeor 45 

J.;. r.-KhuIna 61 

Jlenaidah-Fihcia-BnInraro ragha t 72 

Joyd7bpur-04,,uka-1rlshal 72 

Dauladia-toal,nda 6 

Oar damnaged Bridges 1116 Rft 

Narrow Bridges 3785 Rft 

Investigation, Surveying 
PIannln

6 and Design of RIB 

Procurement of Equipintnt 

Upgrading 645.1 

Upgrading 78H. 7 

Upgrading 123. 1 

Upgrading 4i0.5 

Upgrading 280.0 

Upgrading 201.4 

Upgrading 121.2 

Upgrading 474.3 

.pgrading 448.8 

Upgrading 385.9 

Upgrading 376.6 

Upgrading 150. 1 

Upgrading 202.9 

Upgrading ]83.0 

New Road 251. 7 

New Road 32.7 

Reconsaructiun 726.7 

Reconstruction 100.6 

Infra. 284.1 

Infra. 1,485.1 

(22) 

(19) 

(39) 

(25) 

)0) 

(21) 

(88) 

(28) 

(27) 

(25) 

(20) 

(36) 

(23) 

( 0) 

(68) 

(97) 

(55) 

(38) 

(I1) 

(29) 

o54.5 

634.5 

74.0 

305.4 

280.0 

158.9 

13.8 

337. 7 

323.2 

288.5 

291.5 

95.1 

154.7 

383.0 

79.1 

0.9 

321.0 

61.7 

50.0 

250.0 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

202.3 

791.6 

Sub-iotal 4,757.4 

(Ci 

73 

6 

* 

Nw Sch-m.s (4) 

M1ghna Bridge 

Bhan ga-KhuI na/.'iongI, 

Eait-We-t 'ra[lfi Study 

2aO0 Rft New Brilge .,100.0 

Feasibility 100.0 

Study 
Feasibility 50.0 

Study 

(-) 

(-) 

( -) 

800.0 

100.0 

5O. 

300.0 

-

-

Sob-rotal 950.0 

(D) Others (Feeder Road Sclheies 

and Road Schemes In C11) 
4.950.0 (22) 1,113.6 2,747.2 

ratai 

*t CmoisuIt ,,in o bnRtcoaanrnd,nlioin 

8,550.0 

Not e l:Ref. No correspond to those In Table 
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Table 6.6.5 LIST OF SELECTED INVESTMENT PROJECT FOR TFYP (BRTC) 

Ref. No. Proj.et 

Estimated 
Cost at 

84/85 Price 

Required Fund 
for TFYP at 
84/85 Price 

Amount Spilled 
over beyond 

TFYP 

1 Replacement 
bus acquisition 

650.0 163.0 487.0 

3 Replacement 
truck acquisition 

122.0 35.0 87.0 

5 Replacement 
minibus acquisition 

50.0 10.0 40.0 

6 Improvement of 

depot, workshop 
25.0 25.0 

9 Acquisition of 
inspection vehicles 

5.0 5.0 

10 Technical assistance 12.0 12.0 

Total 864.0 250.0 614.0 

Ref. No. correspond to those in Table 
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Assessment of the Recommended Projectic and Draft TFYP
 

(1) Highway Projects
 

The major highway projects included in draft TFYP can be
 
summarized as follows:
 

i) National Highway - Upgrading Widening Project (1,931 kin) 

Nagarhari - Dinajpur highway (212 im)
 
Nagarbari - lajshahi highway (154 kin)
 
Dhaka - Chittagong highway (102 kin)
 
Tangai - Mymnensigh highway (45 kin)
 
Chittagong - Cox's Bazar (114 kin)
 

ii) Regional Highway - Construction/Improvement (322 kin) 

Missing l inks of regional network in the southern and 
central region. 

Consultdi.t: ebcted total of 16 National Highway - upgrading' 
schemes (1,548 km) for TFYP.
 

The specified 5 projects (627 km) in draft TFYP are included in
 
the Consultants selection as high ranking projects which EIRP is more
 
than 25%.
 

In addition to these 5 projects, Consultants propose 11 schemes 
located within the "if" shaped trunk road network as shown in Chapter 
9.5.1 to be upliraded immediately. 

The investment program for Five Year Plan should be prepared 
more realistically than before. Judging from the past recor.!s of 
road investment plans, on-going schemes covered lr'rost all of the 
existing road network. Tnese schemes were not completed within five 
years. There are many projects whizh have been continuing more than 
10 years. Fig. 6., .2 shows the financial progress of the RHD's 
on-going road schemes as of June 30, 1985. 

Road investment sltould not be allocated to too many projects in 
tile road network with small amount of money. Allocations should be 
to top priority projects so that the expected benefits can be
 
obtained.
 

(2) Bridge Projects 

The draft TFYP inc];des 6,098 meters of major bridges on the 
arterial road system including Meghna bridge, Buriganga bridge, Gorai 
bridge, bridges on Faridpur-Barisal, Dhaka-Sylhet and Dhaka-
Mym ensingh highways. Consultants recommend reconstruction schemes 
of war damaged bridges and narrow bridges on Dhaka-Chittagong highway 
as top priority projects. 
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RfID spent on average 100 million Taka per year for bridge and
 
culverts schemes during SFYP which occupied about 7% of the total
 
expenditure of RHD.
 

The RHD proposed that the total amount of 2,462.1 million Taka
 
is required for completion of bridge schemes for TFYP which is about
 
12.7% of total required fund.
 

Consultants recommend allocate a total amount of 1,660 million 
Taka for the bridge schemes to be invested hich include Meghna and
 
Postgola bridge construction projects.
 

(3) Infrastructure
 

The 	following schemes are included in draft TFYP.
 

1) 	Improvement and modernization of existing ferries and ferry
 
terminals
 

2) 	Procurement of equipment/machinery which are basic for
 
standard road construction as per the specifications
 

3) 	Strengthening of Central Road Research Laboratory
 

The schemes above are fully acceptable, and Consultants also
 
recommend to allocate the fund for TFYP total amount of 887.2 million 
Taka.
 

Fig. 6.6.2 Financial Progress of On-Going Project
 
as on June 30, 1985 	 Relmarks 

Started Year of 
, tl old project 

lJ~~Lloiiai~ 5 I * in 

Ili ghway 
SUpgradn74. 1972 

New c.ll:it- \_
['tic [ Jo11	 -\\\___3\\\\"\1 1963 

IJgr :idJ g .	 185.4 1969 
lReai I ,, aji 

III ghway 

Iluw 1.. - .. \..4 1969 

li h , & 1 	 1. 1979 

Br Idge Wi 	 '. 1 \\\\\\ \ 4.4a?\\\\\',,' 	 1974 

I,ri 1g,:49 
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6.6.4 IWT and Ports
 

1) IWT
 

This budget has a major increase over the original proposal and 
:.ncomplete contrast to the other sub-sectors.
 

This has meant that the original proposals have been totally 
absorbed and other outstanding on-going projects included. 

This still left a considerable portion for new prcjects where 
emphasis could be made on maintenance and improving and opening up 
new facilities in rural 
areas. Water crafts are also included.
 

Where project selection is necessary this has been determined by
 
the evaluation ranking.
 

2) Ports
 

Better utilization of existing assets is emphasized in the
 
proposed budget. Dredging of channels are given priority. On-going
 
port expansion projects are to be continued. Feasibility studies
 
should be carried out for future major improvement plans.
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Table 6.6.6 TFYP fo! 61 A (Inland late: 'j:'a;nport Authoritv)
 

Ref. 
No. Proieci Total F.E. lota', F.Y. Total F.E. 

(i1 'rai 'l 

Total F.E. 'otal 

u1oil 

F.E. 'ftal F.L. 

B3 Improvement of ferry 
terminals F - 22 - - - - - - - 30 -

01 Resuscitation of 
waters 30 - 100 - 100 - 100 - 90 - 420 -

02 Inland river ports 4 - 6 - 5 - 5 - 5 - 25 -

07 

0S 

Ferry terminal on 
Pacdma-

Rural launci. hmidirnf 

2 

10 -

2-
40 -

-

40 

-

-

-

-

-

-

-

-

-

-

25 

90 

-

-

03 Overhaul ing 
vessels 

of 
5 - 55 10 - - - - - - 60 10 

04 4-survey vesst-ls, 16 5 - - 21 20 21 20 22 19 80 64 

Flood Rehabilitation 

06&11 Flood Studies 

D] l'arital l'orkshop 

F1 Navig-ationa: aid 

25 

20 

-

-

-

10 

-

-

-

58 

50 

50 

-

31 

40 

40 

17 
57 

50 

-

-

31 

40 

-

-

58 

-

-

-

31 

-

-

-

57 

-

-

-

31 

-

-

42 

250 

100 

50 

-

3 

80 

40 

A] 

A3 

Resuscit tLir of 
10 waterwatls 

Improve 25 river 
routes 

-

-

-

-

68 

-

-

-

180 

85 

-

-

258 

50 

-

-

282 

80 

-

-

780 

215 -

AS ke-excavate 
river 

Lakhya 
- - - - - - 40 - - - 40 -

Dl Modernize 
Syster 

Decca 
- - 20 10 - - - - - 20 10 

A2 Re-excavate feeder 
waterways - - - - 136 - 137 - 137 - 410 -

A4 Constract 5 
in Barisal 

groins 
- - - - 46 - 59 - - - 105 -

B4 ',..rlct pass. 

inal Chittagong - - 25 - - - - - - 25 -

B2 Rural landings - - - - 50 10 119 10 119 - 288 20 

Cl Operation & 
Survey vessels - - - - - - 46 34 - - 46 34 

B] Khulna Port(Phase-II)- - - - - - 75 50 75 50 150 100 

C3 

B6 

Sails and cars for 
country boat 

10 Class 11 Ports 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

10 
47 

10 
-

10 

47 

10 
-

A9 

A6 

Ferry Ghat impr. 
Bhuapur & Chilmari 

Groins in Lakhva 
river 

-

-

-

-

-

-

-

-

-

-

-

-

6 

-

-

-

--

70 

-

-

6 

70 

-

-

B7 

C2 

Provision of Lanuings 
at Ilaziya and Sandwip-

Replacement of 
existing dredgert and 
others -

-

-

-

-

-

-

12 

-

8 

-

-

-

-

-

-

50 

-

40 

12 

50 

8 

40 

Note 

lotai~: 

1. Refere,,ce 

120 

numbers 

:5 517 

correspond 

131 799 

to those in 

109 

Table 

966 145 

6.5.14 and 

1046 

Tbir 

IS,) 3448 

6.5.15 

550 

2. 85/86 allocations are actual. 
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Ref. 
No. 

IQ b le 6.6.7 

ProjecL 

Tunt tLaivu TFYP tij o ,hIIT'.:(InI and WitI i Ti ansport 
Corporat ion) 

(',Taka million) 

85/86 86/87 87/88 
total ".tE. 'lot al F. . Total F. E. 

04 

01 

02 

N3 

N6 

2 Ro-Ro ferries; M I pontuons 

Dieselivat ion prujc Ibalance 

lertilizpr proj( I bllance 

3 Ro-Ro ferries A parts 

tquipment for dock yard 

New item -social function 

New item-i mpl ement it ion 

25 

-

-

-

-

-

-

25 

-

-

-

-

-

-

59 

20 

10 

-

-

-

-

48 

-

-

-

-

-

-

58 

-

-

50 

-

47 

-

-

40 

-

Total: 25 25 89 48 108 87 

88/89 

Total n.". 

89/90 

Total F.M. 

Total. 

Total 

TFYP 

.1. 

. 

. 

40 

50 

-

40 

.. 

. 

. 

35 

40 

-

35 

. 

. 

-

50 

-

-

80 

. 

. 

-

40 

-

-

70 

142 

20 

10 

90 

50 

50 

120 

120 

-

-

75 

40 

40 

105 

130 110 130 110 482 380 

Note: 1. Ref. No. coriespond with those in Tables 6.5.16 and 6.5.17. 

2. 85/86 allocat ions ie actujal. 
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Table 6.6.8 TFYP for C.P.A. (Chittagon.g Port) 

Ref.
No. 

85/86
Total F.E. 

86/87
Tota F.E. 

87/88
Total F.E. 

A I Two multi-purpose berths 854 506 854 585 854 585 

A 2 Expert service for 3 1 - - - -
accounting ard others 

B 2 Dredging of navigation channel - - 50 41 43 35 

B I Procurement of Ired,,er 90 74 95 78 95 78 

B 13 Improvement of open area 50 - - - - -

B 4 Hazardous godown - -.. . 

B 11 Electrical 3upply . . . . . 

B 3 Procurement of vessels - - - 40 20 

B 10 Improvemnet of water supply 10 . - -

B 5 Housing for employees - - 23 - 47 -

B 9 F/S of embavment - - - -

B 14 Modernization of training inst. 20 - - -

B 12 i-/S of deep draft port - - 14 10 26 20 

New Item - Implementation B9 or B12 . . . .. . 

Total excluding multipurpose 
berths: 153 75 202 119 251 153 

Ref. 88/89 89/90 Total FYYP 
No. Total F.E. Total F.E. Total F.E. 

1 -. .. . 2562 1516 

2 . .. . 3 1 

B 2 . . . . 93 76 

B 1100 82 102 76 482 388 

B 13 - - - - 50 -

B 4 50 - - - 50 -

B 11 30 10 - - 30 10 

B 3 70 30 110 50 220 100 

B 10 - - - - 10 -

B 5 24 - 6 - 100 -

B 9 25 15 - - 25 15 

B 14 - - - - 40 30 

New Item - - 142 89 142 89 

Total exciusing multipurpose berths. 299 137 360 215 1265 709 

Note: 1. Ref. No. corresponds with those in Table 6.5.18 
2. 85/86 jilocations are actual. 

6-79 



Table 6.6.9 TFYP for PCA (Port: of Chalna) 

(Taka million) 

Ref. 89/86 86/87 87/88 
NoT. Proect tal F.E. Total F.E. Total F.E. 

A I Permanent port on Pussur River 138 12 100 18 100 18 

B 7 Cargo handling equipment - - - - 36 19 

B 5 Procurement of trailing suction 
dredger . .... . 

B 8 Survey equipment & nay. aids - - - - - -

B 9 Container Yard it ongta - - - - - -

B I Fresh warter sources and system - - 50 15 50 15 

B 12 Construction of office & residential 
in "longla - - 25 - 25 -

B 3 River training works - - - -

B 6 F/S of floating terminal - - - - 10 8 

B 4 Establishment of control point - - - - - -

New [tem - dredging - - - - - -

138 12 175 33 186 52
 

Ref. 88/89 89/90 Total TFYP
 

No. Total F. . Total F.E. Total F.E.
 

A 1 100 18 100 18 538 84 

B 7 30 18 34 16 100 53 

B 5 . ... . 

B 8 - - 30 24 30 24 

B 9 50 10 50 10 100 20 

BI - - - - 100 30 

B 12 25 - 25 - 100 -


B 3 5 - 30 30 35 30
 

B 6 10 7 - - 20 15
 

B 4 - - 12 - 12 -

New Item 50 45 - - 50 45 

270 98 281 98 1075 322
 

Note: 1. Ref. No. correspond with those in Table 6.5.19
 

2. 85/86 allocations are actual.
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4) Dhaka-Mongla Ro,d 

Relat.l to the above is the study of Dhaka-Mongla Road. RUD has 
started the construction of a portinn of the road. Its construction 
cost, if it is implemented for its full length, would be high due to 
numerous river crossinqs, but its benefits would also he high. Its 
effect on IWT, howovor, would be significant. The road should be 
carefully assessed.
 

5) Railhway Operation Study 

Strengthoning of railways should be one of the long term goals as 
explainea in precoeding sections. The most important problem facing 
the Bangladesh Railways is managerial, as demonstrated in Chapter 8. 
A map study should ho undor: iken with a specific obluctive of 
finding and implementing concrete and workable operational por-edures 
to substantially improve railway operational efficiency, not only to 
the railway organ zation itself but also to the eyes of railway 
customers, existing and potential. Marketing methods and procedures 
would be one of the prominent components of the study along with train 
operation improv.-,ments. 
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CHAPTER 7
 

TRANSPORT SECTOR PLANS, 1991-1995, 1996-2000
 

7.1 Planning Framework for the Period 1991-1995
 

7.1.1 Transport Demand
 

Increase in traffic demand over the current level during the
 

Fourth Year Plan period of 1991-1995 are shown in Table 7.1.1. By
 
the end of the FFYP period transport systems in Bangladesh would be
 
carrying 92% more freight traffic and 98% more passenger traffic than
 
the level in 1984/85 assuming that GDP would grow at a rate of 5.4%
 
during the TFYP period and at 5.9% during the FFYP period.
 

These projections are directly linked with assumed GDP growth
 
rates rather than the extrapolation of trends of the recent past. A
 
simple extrapolation of recent trends would give much lower future
 
traffic levels except for the passenger traffic of IWT. If the above
 
stated target GDP growth rates are to be achieved, a logical
 

consequence is that traffic would grow at a higher rate than the GDP
 
growth rate such as shown in Table 7.1.1 changes in modal split would
 
be brought about primarily by operational improvements in the rail
 
mode and in the IWT mode.
 

7.1.2 Policy Framework
 

Provision of infrastructure and operational improvements of IWT
 
initiated in TFYP should continue in Fourth Five Year Plan.
 
Improvements in railway operations should also be given priority. No
 
widening of highways to 4 lanes or double tracking of railway sections
 

will be neces-;ary during FFYP.
 

Privatization of BRTC and BIWTC would be confirmed by the end of
 
TFYP so that FFYP would include detailed plans of the scaled down
 

organizations with their functions clearly defined.
 

Laws and regulations concerning spare parts acquisition would be
 

streamlined with the possible establishment of a coordinating agency.
 

Planning capabilities of line agencies would be strengthened and
 
regular transport performance monitoring systems would be instituted
 
and Transport Division of Planning Commission would start periodic
 
traffic surveys by contracting local consultants.
 

Three axle trucks would officially be banned by FFYP.
 

Fares and rates should continue to be reviewed and revised to
 

ensure desirable transport sector development.
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Table 7.1.1 Demand Growth Factors
 

Rail 
 Road 
 IlWT 
 Total

Year GDP Freight Pass. Freight Pass. Freight Pass. 
 Freight Pass.
 

1984/85 100 100 
 100 lO 100 100 
 100 100 100
 
1989/90 130 145 119 126 
 148 152 150 137 
 140
 
1994/95 173 213 
 143 162 216 232 
 227 192 198
 

Note: Figures are growth indices of total 
ton-km and passenger-km with
 
1984/85 levels as 100.
 

Source: Table 4.2.2
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7.2 Potential Projects and Their Ranking
 

Chapter 6 demonstrates that the total amount requested by each
 
agency for the projects proposed for TFYP far exceeds the likely
 
amount of resources for each agency. Table 7.2.1 reiterates the point
 
for each agency. A large portion of proposed projects cannot be
 
completed or even undertaken during the TFYP period and will spill
 
over into FFYP. Thus many projects not included in the Sector Plan
 
presented in Section 6.6 will have to be reconsidered for FFYP. Names
 
of these projects are listed in the project lists shown in Section 6.5
 
as well as their ranking.
 

Table 7.2.1 Spill Over From TFYP to FFYP
 

(million Tk.)
 

Mode 	 Road Rail IWT Port Total
 

Agencies 	 RHD BR BIWTA PCA
 
BRTC BIWTC CPA
 

Requested for TFYP 	 20,224 7,961 9,453 5,342 42,980
 

Proposed TFYP
 
Allocation 8,800 6,000 3,930 2,340 21,070
 

Spill Over to FFYP 	 11,424 1,961 5,523 3,002 21,910
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7.3 Transport Sector Plan 1990/91-1994/95
 

7.3.1 Railways Sub-Sector
 

It is important to continue improving th, service level of
 
railway operations so that the railways can adequately coripete with 
the road transport on the improved highway netwnrk. The value of
 
improved rolling stock utilization is clearly demonstrated in Volume 
II, Chapter 8. To this end the same theme as in the Third Five Year 
Plan is continued. Major emphasis still being rehabilitation and
 
improvement in arset utilization. The major significant development 
must be the carriage and wagon plant. It will make a significant 
impact on overcrowding when it comes on stream. Therefore funds must
 
be provide fcr construction o-' the plant, and for the manufacture of
 
rolling stock. This plant is a candidatc for private sector involve
ment, which will releave the railway of foreign tund reqairements.
 

To cope with the increase in traff> 'rack rehabilitation and 
signalling improvements are to ccnt 'ue. Tiis will prevent any need 
to double track sections as train spted and reliaLility improve.
 

The sleeper rehabilitation program will finish, and a change 
over to production as a private venture enterprise should be
 
encodrraged. An annual requirement of about 2,300 tons 
is required
 
for a sleeper renewal program.
 

Budget Summary:
 

General Carry-over 600 million Taka 6.0%
 
Civil Engineering 1,437 million Taka 14.5%
 
Mechanical Engineering 5,665 million Taka 56.9%
 
Siqnalling and Telecoms 805 million Taka 8.1%
 
Sundry Schemes 1,443 million Taka 14.5%
 

GRAND TOTAL 9,950 million Taka 100.0%
 

The projected railway budget is Tk. 9,950 million.
 

This budget must focus on the completion of on-going projects
 
and the start of the expansion program.
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Million
 
Taka
 

General 1. 	Completion of projects nor
 
finished in TFYP (10%) 600
 

Civil
 
Engineering 1. Reconditioning Sleepers 237
 

2. Offices GM West 
 250
 
3. Ballasting 
 75
 
4. Track Renewals Phase II 
 500
 
5. Engineering Workshops 
 65
 
6. Bridges 
 220
 
7. Engineering Works 
 90
 

Total: 1,437
 

Mechanical
 
Engineering 1. 	30 locomotives 
 950
 

2. 225 Coaches 
 1,544
 
3. Carriage & Wagon Plant 
 3,171
 

Total: 5,665
 

Signals &
 
Telecoms 1. Mechanical Interlock 
 120
 

2. West Zone Workshop 	 40
 
3. Double Wire Interlock 	 195
 
4. Radio Tokens 
 150
 
5. Tokenless Block 
 200
 

Total: 805
 

Sundry 1. 	Multi-purpose Schemes 
 1,443
 
(Incl. container transport system)
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7.3.2 Road and Road Trnsport Sub-Sector
 

The projected road budget is Tk. 12,970 million. This should be allocated
 
primarily to the completion of on-going Projects.
 

A. On-going Schemes 

1) ltighways 

Upgrading national hwy 
Upgrading regional hwy 
New construction of national hwy 
New construction of regional hwy 

2) Bridges 

New construction program 

3) Infrastructure 

Investigation/survey/planning and 
design of roads and bridges 

Procurement of Transport equipment, 
machineries and spare parts 

B. New Scheas 

1) Bridges 

Including Meghna-Gumuti bridge, 
(1,500.0) and eghna Spill Over (300.0) 

2) Feasibility Studies 

C. Feeder Road Schemes 

Total 


million Tk.
 

1,753.7
 
259.1
 

1,280.7
 
1,271.1
 

291.7
 

202.3
 

791.6
 

3,505.9
 

550.0
 

3,063.9
 

12,970.0
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7.3.3 IWT and Ports Sub-Sector
 

IWT
 

The projected budget for the IWT sub-sector for the Fourth Five
 
Year Plan is TK. 7,240 million.
 

By the end of TFYP details of privatization procedures for BIWTC
 
should have heen worked out. However, BIWTC would be allocated a
 
substantial sum of budget for its remaining operations, which should
 
be primarily social services.
 

Investments should be made In improving cargo handling
 
productivity. This would involve not only purchase and maintenance
 
of equipment but also development of a system du a whole such as yard
 
space and access roads and rail sidings.
 

Vessel fleet should be gradually renewed with modern efficient
 
vessels and infrastructure should be modified to take the maximum
 
advantage of new vessels.
 

Capital dredging will probably be necessary in certain waterways.
 
River training works will require substantial amounts. Many more
 
cargo jetties and passenger landing stations will be required to
 
accommodate greatly increased demand.
 

Management information system for IWT sub-sector would be
 
implemented.
 

Ports Sub-Sector
 

The projected budget is Tk. 3,770 million for FFYP. Dredging
 
will be required to accommodate increasingly large vessels and for
 
expanded jetties.
 

More cargo handling equipment will he required and associated
 
on-shore facilities will be constructed.
 

By the time the proposed container transport system by rail is
 
in place, associated investments in the Chittagong Port must be in
 
place.
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7.4 A Perspective for Transport Sector Development 1995-2000
 

7.4.1 Demand Level
 

If the assumed GDP growth of 6.1% per annum on average between 
1985 and 2000 is achieved, transport systems in Bangladesh in the year
2000 will he carrying 2.82 times of freight traffic and 2.90 times of
 
passenger traffic than the present level.
 

Given the proper modal split ac stipulated in this Study, the 
existing linehaul transport facilities such as highways, rail tracks, 
and waterways will be able to accommodate the markedly increased 
traffic as shown above. 

7.4.2 Problems and Iesirable Solutions 

However, if the piesent trend of rapid growth of the road 
transport in hw expense of other modes is left unabated, the 
consequence by the year 2000 ;ould be a costly and wasteful transport 
system of 
 extensive 4-lane highways and underutilized railways and
 
waterways.
 

Road transport is particularly expensive when traffic volume is
 
high. Highway construction in Bangladesh are expensive to construct 
and to maintain. Their weak pavement is 
prone t, r
 
further pushing up vehicle operating costs 
at high traffrc volumes. 
Large trucks -;1th low unit transport cost can not be introduced 
because of weak pavement leaving the unit cost high. Conditions in 
Bangladesh do not fa'or road transport. beSerious efforts should 

made to promote firstly IT and secondly the railways. 

IWT, however, mniy face a problem oy the year 2000. 

The siltation of rivers would be such that the network of
 
navigable waterways may have t~obe significantly altered. Apparently

deterioration 
of the river system through massive s~itation is taking
place. The m, i n causes of th s phenomenon are: 

a) The increase in the volume of sediment carried by the river
 
system due to th irreised erosion in the headwaters outside of 
Bangladesh, which in twrn is like ly to be a result of over-cultivation 
in the headwatr aroa. 

b) The redluctiLon in ri ver flows through the withdrawal of water 
mainly for irrigati n in India and Bangladesh. Recent construction of 
numerous barrages by India ]ust outside of the border may have
 
contributed to this.
 

c) The construction of dikes and embankment in the coastal region. 
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Table 7.4.1 Reduction in Navigable Waterways
 

Total Length of Inland Waterway,

Year Source with more than 6 ft. draft (km)
 

1973 
 BTS (1975) 3t40
 

1979 Review of BTS (1980) 1340
 

1984 BIWTA (1985) 2853
 

Source: Consultants
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Although the severity of the problem does 
not seem to be as
 
serious as previously thought, the total length of the main network of

inland waterways with more than 6 ft draft would decrease by 30% at 
the current rate by the year 2000. 

By then, a clear functional classification of waterways and 
division of market betwewn country boats and motorized vessels should 
be determined. 

The above constraints, however, may be blessinga in disguise.
If all three modes are properly functioning after the two successive 
five year plans with emphasis on the operational improvement rather
than system expansion, the above constraints may help each mode to 
concentrate on areas where they have a competitive advantage. That 
is, for the freight transport, short distance but wide coverage
service for the road mode, long distance service for the rail mode 
and long specialized service for the waterway mode. The above
 
constraints may accentuate the 
inherent advantages of each mode.
 

A concerted 
effort will be needed to realize the economically
 
desirable modal split. Diversion can take place only when 
 the
 
alternative mode provides a better 
service, not only in the out-of
pocket cost but in 
the overall level of service including non-monetary
 
factors described in Chapter 3.
 

Operational improvements should continue 
 to be given a high

priority. Improvement in terminal facilities cargo handling
for 
 as
 
well as delivery/pickup services should be emphasized. Above all it 
would be vital for the successful development of the railways and IWT
 
to encnurage and 
to allow the management quickly responding the market
 
requirements.
 

7.4.3 Possible Major Changes
 

The trunk network of transport facilities in the year 2000 will
 
be basically 
the same as in the year 1985. Several additions to
 
physical infrascructure, however, are conceivable.
 

1) Jamuna Bridge
 

This may be a road cum rail bridge with a gas pipeline likely 
near Aricha. The bridge may le restricted to passenger vehicles only. 

2) Rail Container Transport System
 

The system ma y be operated by the private sector between 
Chittagong and l)haka with customs inspection performed in a container 
yard in Dhaka.
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3) Northwest Integrated Transport System
 

The system primarily connects mines, plants and factories in the
 
Northwest with Dhaka by mainly waterways but access 
links and
 
specialized cargo handling facilities are included.
 

4) Dhaka-Mongla Road
 

The road would help to give Chalna Port a larger role.
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Appendix 3. 1 

Table 3.1.1 FACTORS AFFECTING ECONOMIC OPTIMUM MODALSPLIT 

Mode 

I tem 	 Rai Rodd 	 W'a t erwaV 

o Traffic 

a 	Traffic Type commoditv type, passenger type
 
Modal Split distribution of traffic among modes
 

- Modal traffic volume I-t

- odal traffic growth < 

o Cost of r'lansport Supply 

* Vehicle/vessel locomotive truck, trailer coaster, barge 

wagon, coach bus, minibus launch, steamer 
: Capital cost car/jeep, rickshaw 

- Replacement value e,; 

- Interest rate < 

- Utilization turn round annual kilometer turn round 

down time down time down time
 
: Operating cost 

- Capacity tons/train tns/truck tons/vessel
 

pass./train pass. occupancy pass./vessel 

- Load factor <

- Facility ¢ondition track pavement waterway 
- Vehicle/vessel train speed vehicle speed vessel speed
 

characteristics fuel & lub. 
 feul & lub. fuel & lub.
 

costs costs 
 costs 

- Crew cost economic W'aue economic wage ecenomic wage 

& other pay & other pay & other pay 

- Maintenance cost < 

- Management cost ._
 

- Operational practice 	 < 
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Appendix 3.1
 

Table 3.1.1 FACTORS AFFECTING ECONOMIC OPTIMUM MODAL SPLIT (Continued)
 

Mode 

Item Rail Road Waterway
 

* Infrastructure
 

* Link capital cost 

- New construction new link new link, additional new waterway 

double tracking carriageway, ferry 

Improvement Rehabilitation, Rehabilitation, Rehabilitation, 

Signalling Widening, River training, 

Re-surfacing Capital dredging 

- Interest rate 4

- Design life 

* Link maintenance rost track, bridge pavement, bridge, maintenance 

other other dredging
 

* Ancillary facility cost 

- Facility yard, station, ferry terminal jetty, landing
 

construction communication station,
 

nevigation aid
 
- Facility maintenance
 

* Cargo handling
 

" Feeder operation
 

- Feeder requirement .4 -z 

- Feeder service cost < 

" Handling
 

- Handling cost < <

o Cost of Passengers or Goods 

in transit 

- Opportunity cost value of time value of time value of time 

of goods and ui goods and of goods-and 

passenger passenger passenger 
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Financial Viability of Operator
 

Provision of Governmnt PirovisiOl o.
 
Infrastructure Control Vehlcle/Vesse! Passenger
 

S Characteristics; 
Income Leel, 

' Orruration, etc. 

__ _V T T 

Ocatanee tram itha-ne t Trip 
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of .ranonurt Service - enation to coK nere Purpose 
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of Service of Service
 

ElmfoWr ay 
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Note: 	 All the above factors are evaluated by passenger relative to other 
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Appendix 3.2 

I'abl-. 3.2.1 Gr'wtII o Ton-Ki omet reo by N1h, 1976/77 to, 184/85 

Year Ton-k ii 00om reso ii ilon)Road Rail IWI Modal 1 rcen tigeTotal Road IIW1'Rail Total 

712 l)  1976/77 1370 C 
1026 C 3108 44 213 33 100 

1977/78 14, 49 786 ) 1163 (C 3438 43 23 34 100198 t618( 83) ( 
1978/7 0 838 1178 3634 45 23 32 100 

C1979/80 1759X 8551) 1201 C 815 46 22 31 1001/ 81 ICl C 7 I) C? 
1980//1 I(11 7817 11,() 3879 49 3120 10019 2 1/ '2 5C 84 I) 
19811/2 2(.7 C 11 491t( 

4-
0 ( 

4173 20 31 1008 (92 14) !3 

1_82/83 2101) 11. 1 11 4302 
 50 19 31 100 

1983/, 310 77) 11345 4434 52 18 30 100 
1984/85 2460 T 748 1381 4589 54 16 30 100 

G.R. 1971() 

to 1980 8.7 2.5 3.6 5.7% p.a. 

(;.R. 1980 

to 1984 6.5 -1.3 
 '.0 4.3% p.a.
 

Notes: C = Calculated
 

D = Published data
 

E = Exirapolated
 

T = Traffic counts
 

Source: Consultants calculations
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Appendix 3.2 

Table 3.2.2 Growth of l'a.ngtr-K iorne: rts by Mode 1975/76 to 1N4/85 

Year Pass-kiicoi (, (lmi Ilion) Modal PercentageRoad Ra i IWT To taI Road Rail NTW Tot-.l 

1975/76 8380 C 4874 412 10 00 30 20 100 

1976/77 8953C 51 0) '04o)U 17759 50 29 21 100 

1977/78 9566 ( 5600 N) ( 90(08 50 29 21 100C 

1978/79 10220 5)5 4164 )14 50 29 21 100 
C 

1979/80 10918 6555 4314 21787 50 30 20 100
F (' 

1980/81 11665 6780 4531) '2'2 75 51 29 20 100 

1981/c32 12516 C 7086 53 i4 '24)10 50 29 21 100 
' 1982/83 13429C 7436 056 26470 51 28 21 100

(2 	 I1983/84 14409C 782 580( 28287 51 28 21 100 

1984/85 154601' 8428 1203C i(()91 51 28 21 100 

G.R. 1975
 

to 1980 6.8 6.8 5.8 6.6 %p ..
 

G.R. 1980
 

to 1984 7.3 5.5 8.2 7.0 % p.a.
 

Notes: 	 I = lnterpolatled 

T = Est imated from traffic volumes 

E = Extrapolated from estimated data series (see 3.3.2) 

C = Calculated (see 5.6 and 7.1.2.) 

Source: Consultants calculations 
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Fig. 3.4.3 -, Total Cost of Freight Transport1 /kn
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Appendix 3.4.1 Modal Cost Model Structures and Input Values
 

1. Rail Mode Cost Model and Input Values
 

Freight:
 

Conversion o1 Feiqht D(,Iiw[inJ] 

ITo :Freight t-nnulae pot ! y (initial)
 

'1,1 Freight tWiinale per day in year i
 
( ,'-1
 

'Ii TO( 1 tRIt)
 

Rgt Freight demand irinual inowth rate; 


TPW Average load por wagon (ton/car); 10.12
 

NWT Number of wago s per train 

NWT = T/TPW 
- 42.2 

(i n i mum 10) 

FNTD Number of freight trains per 

FNTD = 1 
INTEG:R (T/NWT/TPW)+1 

;T<427 
;T427
 

day 

;T<427
 
;T>427
 

TNTD Total number of trains per day
 

TNTD FNTD x I ;FNTD<5 
lFNTD+ 1 5 ;FNTD>5 

Operating Cost
 

FE Financial-eceoomic conversion factor; 0.857
 
LHD Line haul distance (kiT)
 
FOPC Freight operating cost (million TK/km)
 

-6 
FOPC =0.0077 x (10653/LIID + 67.7) x Ti x FE x 365 x 10
 

Rolling Stock Capital Cost
 

WHCC Wagon hourly capital. cost (TK); 13.2 

FTTL Average freight train trip length (kin); 47.3 

FSPD Average freight train speed (kin/hr); 9.93, 
(for improved case 11.7) 

LFTR Average locomotive tuira round (days); 0.293, 
(for improved case 0.249) 

WFTR Average wagon turn round (days); 17.6, 
(for improved case 8.8) 

LRHT Locomotive running hours/trip (hours) 

LRHT = FTTL/FSPD
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-6 

LFTH Locomotive terminal hours/trip (hours) 

LFTH = (2.1 x LFTR) - LRHT 

LFCC Annualized locomotive capital cost/km (million TK) 

LFCC = FNTD x LHCC/lIiD x(LD/FSPD + LFTH)x FE x 365 x 10 

WATL Average wagon trip length (kin); 265 

WARH Average wagon running hours (hours) 

WARII = WA'L/FSPD 

WATrH Average waglon terminal hours/trip 

WATH - (WATR x 24) - WARI 

RHAO Ratio of wagon hours attributable to average train 
operation 

RHAO LRFIT/WARH 

WTHO Wagon terminal hours attributable to train operation 

WTHO = WATH x RHAO 

WFCC Annualized wagon capital cost per km 
-6 

WFCC = FNTD x WHCC/LHD x(LHDI/FSPD + WTHO)xNWTxFEx365xIo 

Track Capacity
 

TCAP : 	Track capacity (number of trains per day);
 

- 35 for single track rail
 
- 70 for double track rail
 

Capital 	Cost of Signalling Improvements
 

ACSI Capittl cost of signalling improvement per km
 

CRFF Capital recovery factor for 15 year at 15%; 0.17102
 
TCSI Total capital cost of signalling improvement per km
 

(million TK); 


- single track rail
 

ACSI = 0 

= TCSI x CRFF x FE x 10 

= TCSI x CRFF x FE x 2.5 x 10 


- double track rail
 

ACSI = 0 

= TCSI x CRFF x FE x 1.5 x 10 


;TNTD<(0.8 x TCAP)
 
;70<TNTD>(0.8 x TCAP)
 
;TNTD>70
 

;TNTD<TCAP
 
;TNTD>TCAP
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Capital Cost of Rehobi Iitation 

RIVL RehabilitiVion int:eoiv l (year) 

H[VI, - I U-'I'*I' x TN'i'TI ', (Minimum 10) 

TCRH 

CRFV 

:Rehobilit,i ,lii 

Cati IVl i'' .i-

CRFV -- 0.1 5 

cost tntol (m 1 ion 
e t r It 15, 

R IVI, R [VI, 
. I. ) (1.15) 

TK/km) 0.88 

- 1 

RIICC Rehobi I tat inn capi tVl cost annual. (million TK/km/yr) 

- single tri(.' roail 

RICC 'rCPII x CRFV 

- double track rall 

RH1CC 	 T'RI N ('RI.FV 3X 1 . 

Double Trackinq 

DTCC Double tracking cost total per km (million TIC); 5.0 
ADTC 	 Annualized double tracking cost (million TK) 

- single track rail 

ADTC = 0 ;TNTD<(1 .10 x TCAP) 
DTCC x CRFF x FE ;TNTD>(1.10 x TCAP) 

- double track rail 

AD.TC = 0 

Planning Horizon 

Nx : Limit year; 10 

Total Cost 

ATCF Annual total cost (million TK) 

ATCF = FOPCi +LFCCi+WFCCi ACSII+RHCCi+ADTCi 

PVTF Present value of total cost 
Rd Discount rate; 0.15 

Nx 
PVTF = 7. ATCF i 

i=1 (1sRd) 

h-.0
 

http:TNTD>(1.10


Passeng :r:
 

Conversion of Passenger DIemand 

Po Number of paissongers per day (initial 
Pi Number of p is cc a rs per day in year i 

(i--I) 
Pi PC) x (1 IRqp) 

Rgp 	 Annual growth riito of passenger; 0.06 

PPC Passenger coach capacity per coach, 88 
LDF Load factor; 1.55 
NCT Number of coarhe!; per train 

NCT 	 '/'/PPC x LDF (Minimum 3) ;P<1296 
9.5 	 ;P>1296 

PNTD 	 Number of passenger trains per day 

PN'FD 	 = I ;P<1296 

= INT'ECFR(PiT'/PC N l1)1' x NCT) 1 1 ;P>1296 

TNTD 	 Total number of trains per day 

TNTD 	 INTEGER ( INTD x 1 . 33) + 1 PNTD< 15 

PNTO) 5 PNTD 1 5 

Operating Cost
 

POPC : Passenger service operating cost (million TK/km)
 

-6 
POPC = 0.0253 N (86.5/1,11D t 4.26) x Pi x FE x 365 x 10 

ROlling 	Stock Capital Cost
 

LHCC Locomotive hourly capita. cost (T); 440 
CHCC Carriage hourly capital cost (TK); 93.3 
PTTL Average passenger train trip length (kin); 94.5 
PSPD Average parsenger train speed (km/hr); 30, 

(for improved case 35) 
LPTR Average locomotive turn round (days); 0.587, 

(for improved case 0.499) 
CPTR Average carriage turn round (days); 0.556, 

(for improved cast 0.439) 
RHPT Average running hours per trip (hours) 

RHPT 	= PTTL/PSPD 

LTHT 	 Averaae locomotive terminal hours per trip (hours)
 

LTHT = (24 x LPTR) - RHPT
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CTHT Average carriage terminal hours per trip (hours) 

CTWI = (24 x CPTR) - RHPT 

LACC Annualized locomotive capital cost per km (million TK) 

LACC = PNTD x IICC/LHD x(LIID/PSPD + LTHT)x FE x 365 x 10 

CACC Annualized carriage capiLtal cost per km (million TK) 
-6 

CACC = PNTD x NCT x CHCC 

LHD 
x (LHD + CTHT) x 

PSPD 
FE x 365 x 10 

TACC Total annualized rolling stock capital cost per km 

(million TK) 

TACC = LACC + CACC 

Capital Cost of Signalling Improvements 

Same as ; ! oight service 

Capital Cost nf Rehabilitation 

Same as freight service 

Double Tracking 

Same as freight service 

Total Cost 

ATCP Annual total cost (million TK) 

ATCPi = POPCi + LACCi + CACCi + ACSIi + RHCCi + ADTCi 

PVTP Present value of total cost 
Nx 

PVTP = r ATCPi 

i=1 (1+Rd) 
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2. Road Mode Cost Model and Input Values
 

Conversion of Freight Tonnage
 

T 
Wg 
We 
f 

1 

Freight tonnage per day 
Average gross weight per 
Average empty weight (to
Average load factor; 

Average load (tons) 

truck 
ns); 

1 = (Wg-We) x f 

Vt Number of trucks per day
 

Vt = T/I
 

(tons); 11.7
 
5.0
 
0.7
 

tl 
te 

to 

Average standard axles per loaded truck; 
Average standard axles per Empty truck; 
Overall Average standard a:,es per truck 

1.32 
0.022 

to = f x tl + (1-f) x te 

St Number of standard axles per year (trucks) 

St = Vt x to x 365 

Conversion of Number of Passengers 

P 
01 
02 
03 
04 
C1 
C2 
C3 
C4 

Number of passengers per day 
Average occupancy of buses; 
Average occupancy of mini-buses; 
Average occupancy of car-taxi-jeep; 
Average occupancy of rickshaw; 
Composition in percent of buses; 
Composition in percent of mini-buses; 
Composition in percent of car-taxi-jeep; 
Composition in percent of ri.ckshaw; 

53 
26 

3.6 
1.5 

40.8 
18.7 
22.8 
17.8 

Vp Number of passenger vehicles per day 

Vj 

Vp = P = P/27.6 
4 

1/100 E GiCi 
j=1 

Number of passenger vehicles of type j 

Vj = Vp x Cj 

S1 
S2 

S3 
S4 

Number of standard axles/vehicle of bus; 
Number of standard axles/vehicle of mini-bus; 
Number of standard axles/vehicle of car-taxi-jeep; 
Number of standard axles/vehicle of rickshaw; 

0.40 
0.10 

0.0 
0.0 
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Sp : Number of standard axles per year (passenger vehicles)
 
4 

Sp = : V3S ] x 365
 

j=1
 

Estimation of Pavement Life
 

d Pavement deflection at 4100 kg (nn); 1.0, 
(for improved case 0.8) 

CALu: Maximum cumulative axle load (million ESA) 

log :Alui - -4.975 (0.1 + log d) 

Rg : Traffic annual growth rate 
(differe,., wen; truck or passenger); 0.06 

CALo: Ei.itin cumulitive axle load; 0 
Np : Number of years 

Np 
if 7 St(1+ilRgt) CAIu-CAI.,o 

i=0 
or Np 

_ Sp(lRgp) CALu-CALo 
i=0 

then pavement life = Np 

Np2 : 2nd surfacing timing
 

Np2 = Np + 10 

Widening Timing
 

Ct Truck traffic percentage (M; 44
 
V : Total traffic volume per day
 

V = Vt/Ct x 100
 

or V = Vp/(l-Ct) x 100
 

C1 : Capacity of type A road (vpd); 8600 
C2 Capacity of type B road (vpd); 4800 
C3 : Capacity of type C road (\,pd); 990 
k Type cf i,,,d (A oi 2 or 0); 1,2,3 
Nw Number of years 

Nw 
it V(1+Rg) > Ck 

then widening timing is in year Nw 

Nw2 : 2nd improvement 

Nw2 = Nw 4 10 

Switch
 

if Nw<Np ; Widening only
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Planning lorizon 

Nx : Limit year; 10 

Rehabilitation /improvomen t Cos; t (Eco i inoic 

t 1.84 

R2 : /I co;t pet km of t rood n ; 
R1 R/I cost per km o lty A rorid (mill ion TK); 

Hp:,I (mil l T"I 2.05 

R3 R/I cost per km of type " roodi (int I I ion T ; 2.62 

Rd D i scount rat ; 0.15 

PRC Presont: v, lue o rehahilitation 

PP,
if Np:.Nx; 1W 0
 
(Np-i
 

else PRC - Rk/ (1 Rd) x (10-Np)./10
 

Widening Cost
 

W1 Widening cost )ter km of typo A rood (million TK) 11.0 

W2 Widening otst per kn of type 1 road (n IIi on T.); 2.05 

W3 Widen nq cos t per km rf t'pe C road (mi I] ion 'K); 2.62 

PWC Present value (-I widonin 

if Nw ,x; Pw - 0 
(Nw- 1 

else PWC 1kI( -Pd) x (10-Nw)/10 

- for road typ( P and C 

if V x (1, r C (raparity of type A) and Nw'<Nx 
then in year "Nw'" hive to make four-Lnes road 

Nw-i I (Nw'-I) 
and PWC = Wk/ (I ,r 1 x (I -NwI)/10 W / (IIr ) x (10-Nw')/10 

Road Surface deterioration
 

RNe Ext stinq Furfacr roughness 
RNm NIX mum surf are roughness 
RNo Init-il surfa ec roughness 

y Years from the preserL year 

RN(y):Rouahness in ,v-ir y 

-for Np<Nw
 

(mm/km); 4750 
(mm/km); 8000 
(mm/km) ; 2000 

for y=Np 

y=Np2 
RN(y) 

RN(y) 

= 

= 

RNm 

RNm 

for years 1 to Np-i 

RN(y) = RNe + (RNm-RNe / CAIu-CALo) x 
y 
rZ 

i=0 

i 
St(l+Rgt) 
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for y=Np+1 RN(y) - RNo
 

for years Np 1 to Np2-1
 

RN(v) - RNo 4 RNm-RNo/10 x [y/(y-Np)]
 

-for Nw<Nx
 

Same as the above except changing the subscript p to w 

if Nw'<Nx (for road tvpe 1i and C only) 

for y-Nw' RN(y) = RNm 

for vears Nw' f1 to Nw' 10 

RN(y) RNo i RNm-RNo/10 x [y/(y-Nw')] 

Calculate RN(y) values for y = 1 to Nx 

VOC (Vehicle Operating Cost)
 

DIST: Distance (km)
 
OCI VOC per bus in good condition (TK/km) 

OCI = (6.25 (DIST/23.5 4 8.51)x23/DIST) x 0.925 

OC2 : VOC per mini-bus in good condition (TK/km) 

OC2 = (3.77 + (DIsT/23.5 4 8.51 )x17.4/DIST) x 0.925 

OC3 : VOC per car-taxi-]eer in good condition (TK/km) 

OC3 = (3.17 + 6.53) x 0.925 

OC4 :VC per rickshaw in good condition (TK/km) 

04 = 0 

OCt VOC per truck in good ccndition (TK/km) 

OCt = (4.31 + (DIST/28 +7.6)x38.6/DIST) x 0.893 

Xy Dummy, one thousand of RN 

Xy = RN(y)/10u0 

FVpy: VOC multiplier for passenger vehicle for year y
 

2 
FVpy = 0.0230 x Xy - 0.0979 x Xy + 1.1039
 

FVty: VOC multiplier for truck for year y
 

2 
FVty = 0.0126 x Xy - 0.00415 x Xy + 0.9546 
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Vty : Number of trucks per day in year
 
(y-l)
 

Vty = V,. x (1+Rgt)
 

VOCty:Annual truck VOC in year y (million TK)
 
-6
 

VOCty = 365 x Vty x OCt x FVty x 10
 

PVOCt:Present value of truck VOC 

Nx (i-I) 
PVOCt = VOCty x 1/(1+Rgt:)

1=1
 

Vjy : Number of type 3 passenger vehicles in year y 

(y-1) 
Vjy = V) x (14Rgp) 

VOCpy:Annual passenge vehicle VOC in year y (million TK)
 
4 -6
 

VOCpy = z VJy x 365 x OCj x FVpy x 10 
3=1
 

PVOCp:Present value of passenger VOC
 

Nx (i-I)
 
PVOTp - ' VOCpy /(14pgp)


1=1
 

Total Cost (Present Value,
 

TCt Total present value of truck transport cost
 

TCt = (PRC or PWC) + PVOCt
 

TCp Total present value of passenger transport cost
 

TCp = (PRC or PWC) + PVOCp
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3. Water Mode Cost Model and Input Values 

Freiqht: 

To 
Ti 

Rqt 


We 
N 

W 

Vessel 

DIST 

VA 
NSD 

FCD 


FTVC 


AFTVC 


LDC 

VCV 


VTVC 


AVTVC 


TVC 


ATVC 


Freight tolinage per day (initial)
 
Fre ight tenliq, in roar i
 

( I-1i)
 
Tii To x (1 qt )
 

. Fre ight d,m,vi ,nual growth rate; 	 0.06 

Averaqe p, Iyload per vesue]I (tons); 818 
N'imler of vore per day 

N Ti /W, 

Averoqe load We 

Cost 

:Di stance (km) 
Average speed (km/hr); 10.4 
Non-:' teaminq days per r ound trip; 10.3, 

(for improved case 4.3) 
Per dO poi:Fixed cor t e vesso]. (Taka); 14800 

Total verse fixed cost pot kin per dav 

FTVC T- + NS)x x N(2xD 1TiVAI'24 FCD/DIST 


Annual fixed est per kin (mi I lion TK)
 
-6
 

AFTVC - FTVC x 365 x 	 10 

Payload dep-rident variable cost fraction; 0.30 
Variable co!;t per km por vessel (Taka); 91.6 
Total vesuri[ variebl cst per km 

VTVC N x V'V x (2 -	 [DC) 

Annual 	 variable cost (million TK)
 

-6
 
AVTVC -- VTVC g 365 x 10 

Total vessel cost per 	day per km 

TVC FTVC t-VTVC 

Annual total vessel cost per km (million TK)
 
-6
 

ATVC = TVC x 365 x 10
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Handling Cost 

LUC 
THC 

Load]nq /unlnoadin cost 
:Total handlinq1 con,t per 

per 
day 

ton 
per 

(TaKa) 
kit 

9.4 

TIIC 'lT x [,tt'/iO( 

ATTIC Annual 

ATIIC 

handlinq 

T[ IC x 3(5 

-ost: 
-6 

x 10 

Dredg ji ng 

DRG : !)r(d inj cos per year per km (Taka) 7945 

Borthinq Farlci ty Construction 

IRiH 
JIRD 

:landlinq 
: itandl in; 

rate 
r-t 

,(r vessel 
p),..ese l 

(tons/hr); 
per day (tons/day) 

17.4 

tII ) -- IM1l x Hc 

BDR Requl o-d bo:-thcin, pr \rsel days 

HRD = [ IN)'FGENtW,/lIND
t 

.1 x 2 

NVPY Number of hert--hicq vessels per year 

NVPY - IN'PFGEk(36(5 q/'BD) 

CAPB Annual ciaf).r ty i,-herlth 

CAPH - NVPY x Wo 

NPR Nuimber of berths roquired 

NBR =NTEGE (365 x T/CAPB) + 1 

CCB 
CRF 
AC : 

Capital cost- of a berth 
Capital recovery factor 
Annu,-jli,,d capita cost 

AlT - 'CBi x CRF x NBR x 

(Taka); 
at 15% for 
berths 

-6 

10 /DIST 

25 years; 
6190000 
0.1545 

Annual Total Cost 

ATCi Annual total cost in year i 

ATCi - AFTVC 4 AVTVC 4 THC + DRG + ACB 

Planning Horizon 

Nx Limit year; 10 
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Present Value of Total Cost
 

PVTC Present value of total cost 
 (milion TK) 
Nx (i-i) 

PVTC = ATCi x 1/(1+Rd) 
i=1 

Rd : Discount rate; 
 0.15
 

Passenger:
 

Conversion of Number of Passengers
 

Po : Initial year passengers 
Pi : Number of passengers per day in year i 

(i-I) 
Pi = Po x (l4Rgp)
 

Rgp : Passenger annual growth rate; 0.06
 

LCAP : Average capacity per vessel; 180 
LF : Load factor; 1.90 
NVD : Number of vessel departures per day 

NVD = INTEGER(PL/,LCAP x LF) + I 

Vessel Operating Cost 

VAS : Average speed (km/hr); 11.4 
NHSH : Non-steaming hours/steaming hours; 0.217,
 

(for improved case 0.10)

FCPV : Total fixed cost per vessel per year (Taka); 619300
 
Ts : Sailino time (hours)
 

Ts = DIST/VAS
 

Tt : Terminal time per trip (hours)
 

Tt 
6 

_ _ _ _ Ts 
4 
 24
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Nd Number of departures per day 

Nd-1 = INTEGER(12/ Ts+Tt) (Minimum Nd=1) 

Ti Idling hours per day 

Ti = (24 - (Ts i Tt)J x Nd ;(Ts + Tt)<24 
- [48 - (Ts + Tt)] x Nd /2 ;24<(Ts + Tt)<48 

Tj Idling hours per trip 

Tj = Ti/Nd 

Ta Total hours per trip 

Ta = Ts + Tt + Tj 

FCSK Fixed cost per vessel per km (Taka) 

FCSK = Ta x (1+NHSH) x FCPV /365/24/DIST 

AFC Annual fixed cost per km (million TK) 

-6 
AFC = FCSK x NVD x 365 x 10
 

VCPC Variable cost per km (Taka); 

VTPC Total vessel variable cost per km per day
 

VTPC = NVD x VCPC
 

AVC Annual variable cost per km (million TK)
 
-6
 

AVC = VTPC x 365 x 10
 

TAVC Total annual vessel cost per km (million TK)
 

TAVC = AFC + AVC
 

Dredging
 

DRG : Dredging cost per year per km (Taka); 


Passenger Terminal
 

LSCC Landing station capital cost (Taka); 

LSCA Landind station unit capacity; 

CRF Capital recovery factor at 15% for 25 years; 

NLS Number of land facility units
 

NLS = INTEGER(P/LSCA) + I
 

ACCL Annualized capital cost of landing facilities
 
-6
 

ACCL = LSCC x CRF x NLS X 10 /DIST
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14.75
 

7945
 

1820000
 
9216
 

0.1545
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Present Value of Total Cost
 

PVCPV : Present value of total cost
 
N\
 

PVCPV (AFCi + AVCi + DRG + ACCLi)
 

A-22 



Appendix 3.4.2 Structure of Dynamic Programming Model
 

Cost Functions 

Xk : TrA-ffjc level (p,-:sengers or tons per day) of mode k 

Zk(Xk): Cost lunction of mode k 

Zk(Xk) Cet - Ce (Xk - Te) + Ce
 
To. 1 - Te
 

(re , Ce): Givn pints of cost function;
 

're 1- A'-.!i level
ic 
Ce : Coo,t 

Traffic Level
 

W . Total traffic
 

Increment
 

A : Increment; 0.025 

Initial
 

F1(0) = Z1(0)
 

F2(0) = Z2(0)
 

F3(0) = Z3(0)
 

Iteration
 

i = 1 to 40
 

F1(1) = Z1( i % W)
 

F2(i) = Min[ Z2(j2 A W) + F1(i-j2) ]; j2=0.'.
 

F3(i) Mini Z3(j3 a W) + F2(i-j3) ]; j3=0,i
 

Hi (i) = i
 

H2(i) = j2 (giving minimum F2)
 

H3(i) =j3 (giving minimum F3)
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Optimum Combination
 

j3- = !13(-10) 

i2l = 40 - j3'
 

j2' = H2( 2')
 

ii' = i2l - 12l
 

Optimum comblnation (traffic) in fraction 

ii '.& for mode I 

j2'.A for mode 2 

j3'.A for mode 3 

MV Minimum total combination cost 

MV = F3(40) 

A-24
 



Appendix 3.4.3
 

Fig. 3.4.17 Total co-'st,., by Rail/kr,of Freight
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Appendix 3.4.3 

Fig. 3.4.19 Tcotal Cost of Freig ht b, c-c -" ./'lV:rr, 
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Ap)pendix 3.4.3 
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Appendix 6.4.2 A
 

Economic Internal Rate of Return 

1) New Construction or FxisLinq R,,ad IMtrovenment 

Benefits of new rild c ,n: tict, ,n nipr,'eimient of existing road 

comprising arterial I(:ntL(.; rti)! imarl ly from ,avings in vehicle 

oprating costs due to hottoi r, Id !;uII-face and hi 'hez operat-inq speed. 
Other factor!; such as !;hortl trivol timecicr passe nq:r:; inid toods are 

ignored since they arc i n!;i qni I ic int relat: ie t:(the Vi C savings. 

Dl f feio nco in vehlc e l ,(,.t in,i; cets ; y rad :ulrace concditions 

is shown in the PRMP '.epnolr of Juine1 1ff.). A:;Uminqi cxistinli country 

average Sortacr rou(i 
o ; 

hOiiis at I , 1.!i(1 MnI/k ii I iiouIhn hi ofor- t-he 

improvement oif 6 ,250 n nki n i :iii :;ilrif,,c 1 (ijqhincss of 2,000 

mm/kin, and the Iedlciiti-on in vefhicle itinin (-istI was; estiiiated ait 29% 

using the dta (i vIon 1i the i-epopn I . 'I e Ilplov(Illcin In Iravol supeed 

was esqtl itatled It Pli , lonIths 110 for50%. tfhi ivoi .qI ti ip of kimi 

trucks ind 148 km tot hoss t-haite:; iii per vehicl-kn cost were 

calculated an shown in 'TIhlo 6..1.'A. fiane:; in )vorall averaqe per 
vehicle-kim cost wete then ctlili 

'ihe annual bone Iit in thri nth y'oar fromipreent year due to the 

construction of a netw r ad, 13 in Taka, is: 
n 

0 -. 365 x ADT x (-I ,) x (Vo)Ci x DISCO - VOCO x I)ISN) 

Where ADT is the existing AI)T expected to use the new road, g is 

the traffic growth rate, VOC0 and VOCN are vehicle operating costs per 
vehicle-ki for ,icomposit e average vehicle on the old route and on the 

new route respectively, and )ISO and DISN are rcute diLetancits for the 
old and new routes respectively. 

The annual henefit due to the improvement of an existing road, B 

in Taka, is: 
n 

B = 365 x ADT x (14g) x (VOCO-VOCN) x DISO
 

Where symbols are the same as the above. 

Generated traffic is ignored because of teh subject roads being
 
national or regional highways.
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Table 6.4.2 A Vehicle Operating Cost 

Assumptions
 

Existinq country average surface roughness 
Existing surface roughnOss of subject section 
Improved surf ice roiuhn,!s 
Vehice runnilng cnst inicre, over aqerage 

Vehicle running cost rOdLlction 

Averaqe -unntni :nI,"( improvementd 

VOC Compari son 

Average trip length (km) 


Economic variable cost
 
(Tk/km) 

Runing Speed (kph) 


Runn .ni, hours for ave.
 
dlist. (hrs) 
Total hours for 
dist. (hrs) 
Per hour fixed 

(Tk/hr) 

Economic fixed 
(Tk/km) 
Economic total 


(Tk/kin) 


Traffic Average 


Trucks 

Buses 


Pickups 

Minibuses 


Jeeps 

Cars 


Overall 


ave. 

cost 

cost 

cost
 

Truck 


170 


Estiwates 

4,750 mm/km
 
5,750 mm/km 
2,000 mm/km
 
1 .35 
0.26
 

50%
 

Bus
 

148
 

Existing Improved Existing Improved 

5.82 4.30 8.44 6.24 

30 45 30 45 

5.67 3.78 4.93 3.29 

13.3 11.41 13.4 11.8 

38.6 38.6 23.0 23.0 

3.02 2.59 2.08 1.83 

8.84 6.89 10.52 8.07 

Cost (Tk/Veh./km) 

Existing Improved 

Composition(%) Running Fixed Total Running Fixed Total
 

49 5.82 3.02 8.84 4.30 2.59 6.89
 
25 8.44 2.08 10.52 6.24 1.83 8.07
 

1 3.51 1.83 5.34 2.59 1.57 4.16
 
12 5.09 1.26 6.35 3.17 1.11 4.28
 

4 3.20 2.32 5.52 2.37 1.96 4.33
 
9 4.77 4.91 9.68 3.52 3.18 6.70
 

100 6.17 2.70 8.87 4..' 2.24 6.73
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A table of- sadnw priyeci-o fCt .i ch c'tvet f 1nan 1-ciI costs 
to oco lomlic coost. h; ;hl ] I,%,P iil ' mil lti i d tIHI: s3 lhat t tic, 
factor for htqjliwiy .CIrrItiruct- inn et i 1,, 0.6-1. Ausiro eiiq the two /!ear 
constriction peri,,i Ind ,i it i -a)ultl rat n) 1 1a2 lh I ra-t: veai rateto, e(f 

return, FYRR, can I, ( atCU,1 'lel a:;; F[Y8I8 - IV ( I..9'It x ).64 N CF), 

Whreo CF 1F Ilo, t ett kiii i lnl0 lllci I ( ta (I til( pI ) ,et. 

When Ih , - t If, . ! 1 ho I I ': , :i.I iI ::: t i 1ii . -rI y,e'a S 
sim ilar a llunt Ii lu l '! -, CI:;, t ho ( [l111 1 (ll l 1 -at ( f 

retu-n is hi 16 V c-,' :, ..lo , 0 h, ,, I 1 1 .1I r Ir, I I t U1- In tlh
¢ 

cas.9e of+ hII I h II%' , ,I , . : l~t, I t,:IiA I1 -,1111 1 i m~, ;" i ~ n *,)nn'/n ul:; I 

incro,isi n{ ! ;1[111lllll- to< th, t IT ,II 1 1'. i " t I f hl 1wav! ,,t llO w itIn g[po o 111 

o' road jill1 w lhii 1 1;;11 .. , Atl1 ,, 11 \ll %,: .- -1ldO it o tLt 
ago tes t: FYRR aind 1[: 1 I I p 1,,t; :ihown 1n tihe it orement: i oneid 
report and the f I ( I l, l I,'-i il (111 11, t I oil WIZ7 obtained with a 
correla tion coefFI(Ieo I I . '),. 

EIRR 1 .- - X v.1i- 'f"I 

Whroe 12|<i and ,YIl i il The growth forart- Io -.n traffi.c rates 
-the above IOC:; ,I uid int1 0h1ch ,- Ie lowerpro , -,,iii , Is 1; tt 


than the growth rat:;t lt e, i i t I " I lit v (7.12) .
 

Coil inI n tie , :;ui I t :; I I leho lonel i t at imat: ton, the FYRR 
colculat 1l, 1i1d - icon( epit- i-n, relationship amongth( l q01 ilo 
the f nano ia I ronsIItic-t in c(ult , ADT and thI IRR -,,as obtai ned as 
shown be low in an equatu1 on f-r ti-hore of illpr,venent of existing 
roads. 

(18RR - 11.7 x:F '.11)) x 10 x Al' 

Figure 6.4.1 AihOWuSthe llve e1-1,lt 100.)p rin a graphical form. 
Given the constrtu:11 onn 0o;t irand AIT, thli! chart: can be used to obtain 
the ordsr-of-aqnt dI level ()f- EIR1. 

2) Bridge Cona:-tric-tI(on RoplI' rq Fol-r- e-VlCels-

'1\wo fr-it;iilit v ;tud'' reports concerning bridge construction in 
tlanl I jde w-r-fj recont- y pub)I cI. One is the Feas i-bi] I ty Study on 
Meghna-GuLmIt: I P-rid(4 ('ont erct ion Pro ect Final Report, -arch 1985, 
JICA, ,'ir, I othe, th IOI)A Br-idqe Foast)ll 1 t:v S tudy Final Report, 
Jully 1l85 , l)DA. The fel-o "r I f aI !-,Iuc for two ma 10r pII; tress ed 
concrete qI I-rd hri dq ao l th,e lat te(r d,1l wiI th 7 u1 t cc)istruct ion 
bridges in ,-aI-Ilo ptir tarta of the (-o I: I y . (Out of the latter's seven 
three are intended to rep) ace ox i;tinq fori-ry services. 
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Si nce the design adopted in the former is not one generally 
applicable in Bangladesh, the construction costs presented the latter 
were examined. Figure 6.4.2 A shows the relatillnship between the 
crossing length and the economi, construction cost using standard unit 
construction steel superstruct, e. The relationship oan be expressed 
by the following equation: 

C = 0.19 x L - 9.0 

Where C is the economic construction cost in mil ion Tk. and L is 
the crossing length in meters.
 

Ma)or part of benefit by replaci j ferry service with bridge 
comes from the s,,ings in tLMe cost of voiicles no longer required in 
and waiting ferry and the cost of ferry service itself. 

By the former study it Is found that the average crossing time 
per vehicle at the Mleqhnn, cr.ssing was 45 minutes. In the latter 
study queueing theory was appl ied to es atated tle averiage crossing 
time with results ranging 13 to 3l mi:mate:;. The author of the latter 
report, howevr, cone I uded th-it the ict-sa I average should bE much 
higher due to irregular- ties 1in the real world. 

The average time cost of a vehicl was caLculated at Tk. 44.5 per 
working hour, and the average total cost of a vehicle Tk. 6.92 oer km. 
Dernvat ion of these vehicle cost ostimates are described in Chapter 9. 

Therefore, when the averaae crossing tLime is 45 minutes or 22.5 
vehicle, the cost saving accrued to vehicles per yeor. BT, is: 

BT (0. )-/N-(L/1000/V) ) x 44.5 - 6.92 x L/1 900 x T x 365 

Where I. is the crossing distance, V is the tra running speed in 
km/hour, T is the traffic volume in vehicles/day, and N = I when the 
crossing time is 45 minutes and ,'-- 2 when 22.5 minutes. 

The ODA study relied on the JICA study concerning ferry costs 
and it was decided that ferry costs presented in the JICA report be 
used in this study as well. Relevant data are showi in Table 6.4.2 A. 
Assuming that the fleet size and direct ferry operating cost are
 
proportionate to the crossing length, L, and that the total operation
 
is proportionate to traffic, the ferry service cost per year, FC
 
(economic), can be approximated by the following equation: 

FC = (0.0299 x L + 7.69) x T x 365 x N Taka/year 

Assuming that 80% and 20% of the total construction cost are
 
required in the first and the second years of construction
 
respectively, and the benefits start to materialize from the third
 
year the first year rate of sturn (FYRR) can be expressed as follow
 
under the discount rate of 15' per year.
 

FYRR = 0.756' x (FC + BT)/(0.9739 x C)
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Table 6.4.2 B summarize the result, of calcuat icn. for various 
L, T, and N. If benofit stream is one of uniformly incr(as i nq type, 
then the economic internal rate of return (.T RR) can he di|rect:ly 
obtained from FYRR. Fiqur 6.4.2 3 !;how! the ca;o of henefit growth 
rate of 6% per year. Figure 6A. in Chapt.or h ;wt;m)tnd IR 
for bridges with var ous crossinq lonqth -nd tr,-flic levels. 

Table 6.4.2 B Meghna Ferry. Operating ('ortt'r (198.1 

Meghna Ferry
 

Distance (m) 	 825
 
Average Daily Traffic (1 98.1) 1 ,468 
Averaq a loading/unl orid nq t im (mi rueto) 20 
Average Sailing time (minute) 8 
Direct ferry operating cost ('I',Ka 000/year) 7,298 
Terminal (Taka 000/year) 2,219 
General Admin1strtt ion (Tk 000/yeir) 1 ,903 
Operation (Taka 000/yoar) 5,915 

Source: 	 Feasibi 11 ty study on Meghna, Meghina-Guimti Bridges 
Construction Project "Final Report'", March 1985, JICA. 
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FIGURE 6.4.2 A 	 ECONOMIC CONSTRUCTION COST OF STANDARD 
STEEL TRUSS UNIT CONSTRUCTION BRIDGES 

SOURCE . ODA BRIDGE FEASIBILITY STUDYRHD, 1985 
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Table 6.4.2 C Bridge Cost and First Year Benefit 

Crossing Length (m) 

100 300 500 

Construction Cost
 

(million Tk) 9.74 46.8 83.8
 

Mean Time Loss/Veh.
 

(minutes) 45 22.5 45 22.5 45 22.5 

First Year ADT 

Benefit 200 2.40 1.89 2.65 2.15 2.9 2.41 

(milJion Tk) 400 4.79 3.80 5.30 4.30 5.8 4.81 

1000 12.0 9.49 13.3 10.8 14.5 12.0 

1500 18.0 14.2 19.9 16.1 21.8 18.1
 

FYRR (%) 	 200 24.6 19.4 5.7 4.6 3.5 2.9 

400 49.2 39.0 11.3 9.2 6.9 5.7 

100 122. 97.4 28.3 23.0 17.3 14.4
 

1500 185. 146. 42.5 34.5 26.0 21.5
 

Source: Consultants
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Appendix 6.4.4 Economic First 
Year BeneCit of Water Transport
 
Proects
 

Cost Savings Due to Reduction in Turn Round Time; 

Current coast-er operat ions suffer from long turn round ttine and 
resulting low utilization ratt. Possible reduction in turn round time 
is described in Chapter 10 for various .stages of operation. 

Investment to reduce Ie r ,qu red at. any of these var ious stages 
would resut inI L reductlion in the total turn round t.ime and overall 
transport co!;t . and thus eronom i c benefi it 

E:conomic costs of roastier p-ret ion are shown in Chapter 10. For 
the average hauli nq distance of 241 kin, the overall average ton-km 
cost of coaster eperat ion can he expressed as follows: 

C 	 - 0.224 t 1 .08/V 1 0.t)15 x R, 

where C is the ton-km cost in Taka, 

V 	 is the travel speed in km/h, and 

R 	 is the non-sailinq days per trip (current average 10.3 
days ). 

In Chapter 10 it is shown that the maximum reduction in non
sailing days is about .15%. Therefore, the possible maximum cost 
saving by turn round reduction would be in the order of 0.29 Taka/ton
km.
 

Given the total ton-km transported through a waterway of W ton-km
 
and the investment, 
 I, would result in the reduction in non-sailing
 
days of X%, then the first year benefit, FYB, is;
 

FYB = 0.29 x X/45 x W
 

Relationship between EIRR and FYB is 
shown in Figure 6.4.1, by
 
which rough EIRR can be obtained.
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