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INTRODUCTION
 

In the volumes of this 
report devoted to the various modes 
of
transport, existing 
conditions are analyzed, problems identified, and solutions suggested for the 
 various modes. This
volume deals with the 
transport sector as 
a whole.
 

In Chapter 1 systems analysis, an analytical method which
enables a comprehensive approach 
to be adopted for transport
planning, is described along with 
some of the major results of
its application.
 

In Chapter 2 nonphysical policy 
issues are discussed in the
context of coordinating operations within 
the transport sector
 
to ensure optimum efficiency.
 

In Chapter 3, the distribution of present 
and future transport

dei;and among modes is analyzed.
 

Charper 4 presents an 
overall assessment of future transport
plans and a preliminary forecast of 
investment requirements for
the 5th Five-Year Plan and 
probable transport investments for
the period 1986-2000.
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Chapter 1
 

COMPUTER APPLICATIONS TO TRANSPORT SECTOR PLANNING
 

1.1 INTRODUCTION
 

A set of data collection and classification procedures, computer programs, and data management systems have been 
developed

for the C-mprehensive Transport Study. 
 The entire set is intended to analyze the various aspects of 
the transport sector
 
in Syria as an integrated system comprising 
interrelated physical and non-physical components. 
 The whole system has been
 
named SYRTRANS (Syrian Transport Analysis System).
 

This chapter describes the overall structure of SYRTRANS and
the methods used for 
each step. These are suitable both for
 
the purpose of this study 
and for later application by the
 
Government.
 

An 
analysis of the transport sector in Syria, present 
and fu
ture, following application of this computer model system is

presented in this chapter.
 

No planning can be successful unless good and up-to-date data
 
are available. The Consultants found it desirable to establish
 
a computerized national transport 
data bank in which detailed

data on the transport sector in Syria are 
readily available.

Some of the features of the proposed data banks are identified
 
in this report.
 

The entire computer work was carried 
out on a powerful mini
computer system installed within the 
 Consultants' office
 
instead of relying 
on outside facilities. The whole system,
together 
with the software developed by the Consultants, has
 
been 
turned over to the Government. In this chapter 
the background research on computer 
use in Syria for the purpose of

determining 
the best computer set-up for transport sector plan
ning is also described.
 

1.2 NATIONAL TRANSPORT PLANNING MODEL
 

1.2.1 
 Syrtrans Computer Simulation Model
 

Overview
 

Several steps can be identified in the systems analysis of 
the
transport sector. Figure 1.2-1 
illustrates such steps and
 
their interrelationship.
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SYRTRANS includes computer programs for each of the steps
 
identified in Figure 1.2-1. Programs include not only those
 
comprising the integrated multi-modal (i.e., encompassing
 
several modes of transport) transport model but also those for
 
processing field survey results.
 

The transport model must first be run using data for the
 
current year to see if the results match the existing situa
tion. Adjustments of factors are made until the model reasona-

Lly simulates actual conditions. This process is called model
 

calibration. The calibrated model is then run for future
 
years.
 

The basic structure of the SYRTRANS integrated transport model
 
follows the one illustrated in Figure 1.2.-l.
 

For a multi-modal model such as SYRTRANS, one must decide in
 
which step of the analysis the shares of each mode in trans
porting goods ;and people are determined.
 

If criteria used by an individual in selecting one mode over
 
others to make trips or to ship goods are fully known, all
 
modes can be treated simultaneously in a single integrated
 
network with traffic from one point to the other traced on a
 
route chosen according to the criteria. Complete knowledge of
 
mode selection behavior, however, can never be actually ob
tained. Generalizations and simplifications have to be made.
 
When the subject is as diversified as the whole transport sec
tor in Syria, this simultaneous method would not produce rea
sonable results.
 

Another method is to place the modal split analysis before the
 
trip generation step, that is, to analyze the trip generation
 
for each mode independently. This approach is obviously not
 
sati zfactory in a situation where the competition among dif
ferent modes is an important issue.
 

For the purposes of a national transport study, the modal split
 
analysis is best placed between the trip distribution and tra.f
fic assignment steps. In other words, origin and destination
 
tables should be developed for each mode by splitting the total
 
origin and destination table. In this way, the inter-modal
 
competition can be analyzed without losing control over traffic
 
assignment.
 

Thus, origin and destinatior tables have been developed for
 
each mode and the mode specific trip exchanges are assigned to
 
the appropriate network.
 

In a multi-modal transport system the determination of a trip
 
involves two decision-making processes. The selection of mode
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FIGURE 1.2-1
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is made by individual users such as passengers or shippers or,
 
Government. But the
sometimes, is directed to users by the 


selection of routes is usually made not by users but by opera

truckers, the railway, anf bus companies. Criteria
tors such as 

used for each process may be very different. This separation
 

criteria has frequently been overlooked in the past model

of 

building in order to facilitate 	the titilization of a single set
 

spliL the route selection.
of criteria for both the modal and 


SYRTRANS models these separately.
 

Trip Generation
 

Traffic Zones
 

The subject area must be divided into subareas in each of which
 

transport characteristics are considered uniform. Or converse

ly, trip makers and shippers who generate trips must be aggre
since it is simply not feasible to
gated to a certain level 


analyze individual trip makers separately.
 

Criteria for such aggregation (or subdivision) are explained in
 
Syria
Volume II, Chapter 6. For this study, 58 zones within 


and 22 border crossings, including ports and airports, have
 

been delineated.
 

The current version of SYRTRANS allows up to 100 traffic zones.
 

Thus, up to 20 zones can be added in the future if new border
 

crossings or further subdivisions of some of the Manatik are
 

established.
 

Plate 1.1 shows traffic zones and zone identification numbers
 

used in this study.
 

Trip Generation Model
 

The objective of the trip generation step is to predict the
 

amount of inter-zonal traffic produced in or attracted to each
 

zone.
 

Various socioeconomic factors affect trip generation. Such
 

factors can be represented by associated indicators. Several
 

be developed to identify the interrelationships
submodels can 

among such socioeconomic indicators and to predict their future
 

levels and the influence on trip generation of selected socio

economic factors.
 

In the case of commodity traffic, trip generation must be di

rectly related to production, consumption, import, and export
 

in each zone, which in turn must be related to
of commodities 

the performance of the national economy.
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A model or the national economy was ieveloped for Syria. Pro
jections of p roduction, consumption, import, and export i:ve]s
for 51 commodities wetf, made within the framework set by tne 
national macroeconomic Fodel. These are descrimed in Volume 
II, Chapter 4. The estimation of commodity rmovemcnts n y zone 
that 1olows the ahove process is shown in Ch ptni 1 A this 
vol ume. 

In the case of :_aso-:enaer traffic, trip ,ienerat ie],lus tr,
the general zevel of wealth and th2 cost of transpoct relative 
to the cost of other activities. Details of the prolected 
passenqer ,,ovements are shown in Section 3.3 or Chapter 3 of 
this volume. 

Trip D)ist riut ion 

Choice of Model 

There are two types of trip distribution methods: the behavior
al model method and the present pattern method. The former 
attempts to simulate the selection of a destination for each 
origin. It assupes the existence of a universal rule woich all
 
subject trips follow. The Gravity model is typical of this 
type.
 

An advantage of this method is that it can jen,,rate trips be
tween crigin and 1c,.t ination () . D) pairs where no tra'fic 
presently exists. TLerefor( , it can he a useful tool to pre
dict trips to and from new suburhan development areas in the 
context of an urban tran.sort study. 

oweve1, 1-1the coint( xt 4)t natj.I oral transport, this assumption
of a universal ruin can Kardly }ppiy. Certain cemmodities are 
transported Lro, cnrtaln z.)nn to certain other zones for par
ticular rfas,Cn LI C to nach movement. This is particular
ly trup in S'ria, whe-re cencont cat ion of people andl I Iustlty in 
a numbt,er , ,oa:lt locate d cntersn it]sconspicuOe Aid tie 
trend 1is toy more concentration. In such instances it is more 
approrit to( look into the vatur of particular traffic move
mont s than to treat the cocntry as a spatial ly homov'neons 
ont 1ty. 

It was dcided that the present pattern methoa I or t rp di st-i
bution would be used for this step. The tutsr tcp distri
hution pattern is predicted as changes tirem t he e,<st inq pat
tern. 

An obvious problem with any of the pronent na: tern trip distri
bution r'qeth-s is that they ',rYCdlt tuttlrT tratfic at zero 
Wher-ever there is no traffic present. Thin s problem can be 
solved, ow"'ver, by simply m(,, vn the biase-year matrix be
fore exn,_,nsion at places e× ;tLn(;in tne t matrix where future 
tratfic is expected to taKe place.
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proved to be the most efficient
The Fratar method has been 

future trip origin and
 

computational method to obtain the 

existing trip 0 & D matrix and
 

destinaition matrix from the 

trip production and attraction.
growth factors of zonaJ 

Perceived. £iiS Qosts 

Perceived e:,.vater Cost Model 

It is tle cost, po-co ire by operators that determine routes 

,itions. In the case of automobiles,
between oriq inn -inri !c _ , 

and rs are often the same people, but in the 
the operators 

are normally different.
other mo(it2s, orpeatorr ind users 

In general terms, 

OPC = OIl, PNCPVOC L+ 

the ope ator peceived cost,
where OPC is 

PVOC is the perceived vehicle operating cost, 

TOLL is the toll charge. it applicable, and 

TMC is the time cost. 

can be computedFor each type of vehicle used in each mode, OPC 


of the network from characteristic properties
for each link 

associatrd with the link.
 

For the purdc)no of simuiatinq tle route selection, OPC does not 
of toll charge. and closely

need to ho proc so. In the obsence 
time can be used as
competinq Lut's;within oach mdle, travel 

study

the route Felect Tor criterion within each mode. In this 


link trae I tiFc-s ,avo Ion used.
 

A model oI I nk travel time for road-going vehicles is de-
FinalVolume IV, Appendix 6.7, of the 


scribed in d(etail in 
Phase I Report. 

Perce i vo Cccr Cost Model 

one major factors af-The perceived user cost (PUC) is of the 
of a mode for each particular trip from

fecting the selection 

an origin to a destination.
 

The PUC can be expressed as follows:
 

PUC = OPC + T'MC + PCC + LSC
 

where OPC is the out-of-pocket cost to the user,
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4 TMC is the travel and waiting time costs, 


RCC is the cost equivalent of reliakilit and comfort, and
 

LSC is the 
cost equivalent of probability of loss and
 
damage during transport*
 

Included in 
the out-of-pocket costs (OPC) are transportation

charges such as fares, tar1'ffs, 
and transshipment or transfer
 
charges, In the case of automobiles, except taxis, the OPC can
be considered identical 
to the perceived vehicle operating cost
 
and can be determined link by link, 
 For the other modes, however, the OPC cannot be determined until total length of 
the
 
travel path is known, since tariffs and fares are usually not
proportionate to distance. 
 If a trip involves transfers w thin

the same mode or between different modes, total length of each
leg should, in principle, be computed to be applied to tariffs

and fares of each mode for the respective legs.
 

Time costs can be developed directly from the travel time 
de
veloped by the perceived user cost computations, with the addi
tion- f allowance-for comparative frequency and 
reliabilitY-6f .
 
services,
 

The results of 
this step are matrices of inter-zonal perceived
 
user costs mode and
for each for each type of passengers and
 
commodities.
 

Modal Split
 

The modal split model is designed to be sensitive to changes in

perceived user costs of the subject and other modes and in Gov
ernment policies.
 

Network Analysis
 

Network Representation
 

All networks are represented by links, real and imaginary.

Both ends of any link are 
called nodes. A network can be mathematically represented by specifying connections among nodes.
 

All zonal centroids 
(Mantika centers and external entry/exit

points in this stydy) are assigned numbers 1 through 100, 
the
 
same numbers as 
zone numbers. All centroids must be connected
 
to each network. 
 All the other nodes are assigned node numbers
larger than 100 but smaller than 10,000. Node numbers are not
necessarily in order along routes or in sequence.
 

Transfer points, inter-modal and intra-modai, are represented

as dummy links with associated 
delay times and other proper
ties.
 

1-8
 



The following networks are represented mathematically in Phase
 
I:
 

Road network (Network type 1) 
Rail network (Network type 2)
Air network (Network type 4) 

Details of representations of each network are presented in
 
Section 1.2.3.
 

Route building
 

Once origins and destinations of trips are identified and costs
 
or other trip impedance of all links of a network are known, it
 
is possihie to determine routes which trip makers are likely to
 
take between any origin an, destination.
 

When possible routes are many and differences among them are 
slight, such as in the case of an urban street network, select
ing a single route for each origin and destination pair may not 
lead to reasonable results since trip makers actually choose 
multiple routcn in n pr.habilistic manner. 

For a transport network of long distances such as Syria's, with 
almost complete lack of comparable alternat.ve routeg for any 
origin and destination pair, selecnion of a single route for 
each origin and destination pair can adequately simulate the 
reality for each modal network. In other words, all traffic 
can be ass:meed to take routes that connect origins and destina
tions with minimum costs. 

The algorithm adopted in this study for the route-building is 
similar to Moore's and performs the process by means of two 
tables, the link cost table and the tree table. For each ori
gin a tree table is built up by searching pertinent node num
bers in the link cost table and the tree table and by comparing 
the sums of travel time from the origin to the subject nodes. 

A great number of searching operations are involved. In order 
to expedite the searching process, a combination of binary 
search, indexing, and order chain techniques are used for this 
study. Becausp of the combined application of these three 
techniques, the Consultants' minimum path tree-building program 
is very e fficient. 

Traf f ic Assic/nment 

Stratified Traffic Assignment
 

It is ,,,t appropriate to estimate the number of transport ve
hicles required for each origin and destination pair, since
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not only tracks or roadways tt also vehic]-s may be shared by
trips of ori0 anddifirent ins destinations oA at le=ast partlythe same routes. Traffic h<c-ldifirst he assiqined to a network 
on the basis of number of persons or commodity tonnage. 

In SYRTRANS, the 0 s D tables, passengerfave types and four
commodity types, are separately assigned to three modal net-
works.
 

Traffic 
volumes for each oriqin and destination pair are as
siqned to links constituting the min1.um cost paths connecting
each oriqln and destination. lo se'>ond or third host routes 
are cons idered wi thin A modal network , that is, the ass : nment
is made on the 5asis Vl all o- nothing. For the analysis ofthe Syr in ratonan transport networK, taning into ac/oun.t
multiple rout s for nick origin an! clesvinorian cannot K. justifled considt:rinr amount et forttoe of necessary Lo do so and 
thc likely rsuIlts. 

Traffic volumes in terms nf numbers of persons ot tonnages are 
accumulated for link alleach until origin-destination tables 

exhau ted. The resultinq link records showare loaded links. 

Vehicular Traffic Conversion
 

Accumulated traffic volumes 
for each link are then converted to 
vehicular traffic. 

Wehicle load factors are estimated for each vehicle type andfor each trip type in each mode. For the rail mode, averape
train characteristics have been developed including load fac
tors. For the road mode, vehicular traffic volume by several
composit vehicle types is further converted into equivalentPCUs (Passen(e r (Jr Units) in order to facilitate a volume-ca
pacity analysi1 . 

Model 'aliritinn 

Whether thie computer model correctly n imul a tes the actualtransport sytel or not can be tested by means of applying the 
mode frI A tase wear for which actual traffic volumes areknown. i1: tOr, Irncs between the actual and the model aresiqnificanc, undler-ying rea:.;ons aro investigate I, ai adjust
ments on or i n an(i desti nat ion tables and link impedan es aremade wherever justified until] silmulated traLfic converges with
in a reasonai le ranqP 01 actual tra-! ic. 

For the t il mode tie calibration is never a real problem since
origin and destination data for the base year are accurate and
traffic is long distance on very limited routes. 
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For the road mode, however, simulated traffic volumes are often 

smaller than the actwal because the simulated traffic is only 

that rovinq between Manatik and does not include traffic 
soriginating and ending in the same Mantika. The latter 

called local traffic. 

In Syria tho: areA nurber of road links on which little local 

traffic i .? ,xpt . Fifteen such links were chosen 3s control 

links agar1 us t ,i h thie road transport model was calibrat-ed. 
For each - i nk the difference between the actual ura~fic 
and cour. ts -ii i the calibrated model results of inter-Mantika 

traffic ani ,en t for the base year (1979) was defined as the 

local tra nic. 

For tih t tIa -, yers , local traffic was increased by loca l 

traffic qo-wt V fnctors developed for each Mohafaza andi added to 

the ass~ign traf ic volumes of the inter-Mantika traffic 
ass iqn nt ,.mob 

Operatinq Conditions and Costs 

When tralfIfic volumes on each link are obtained by the traffic 

assignmenI t st , p, it is possible to estimate operating 
conditions and costs of transp,-rt facilties under such traffic 

loads.
 

For a (liven set of physical chara2teristics and operational 

practices of a transport link, operating speed, travel time, 
and operating costs are estimated. For the road mode, a 

detailod vehicle speed and travel time model was developed. 
The moeol is descrihbed in some detail in Volume IV, Appendices 
6.5 and 6.h. It computes vehicle operating speeds and delays 

for 	 each road link from the analytical description o. road 
section. Operatingcharacteri-stics a resoentedi in the next 

speeds and delays a- estimated for four vehicle types - cars, 
pickup t ruc kws, be . s, and trucks - and weighted av'rage link 

travel t arc npIted each These 	 averors p for link. weighted 
age link travel ti 1 , are used for finding the shortest paths 

in the road nwtwo-k. Effects o traffic are not considered Ur 

the initial .. tin',at:-. h tl.re the trafl-ic assignment. After the 
traffic asigmpat, ad-ustmentq oF speed 	 and travel time are 

made t-aki wnto a ccount red1uctions in average speed due to 

traffic i ntoract i qn. 

For the roid mo , i d etailed vehicle operatinq cost model was 

developed. '' dinussions on the derivation of unit costs and 
cost chan* ,, ar presented in Volume IV, Chapter 6. Th-.e siedel. 
takes the Ii nk characteristics data and the unit cost data and 
computes ve-icle opera ing costs for eight vehicle types on 
each 1ink. The imod"l also takes into account the cost increas
es due to traffic interactions. 
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For the rail mode, 
the basis of train 
operating cosl: model 

operating speeds were estimated 
time schedules for each line. 
was established. 

maini$L1 on 
A simple 

Inves-,±ent Costs 

The cost of providinq a transport facility depends upon, among
other thinqs, the type of facility, the level of traffic expected to use it, and the environment. For a given 
set of facility
types and surrounding environment, such costs he
can estimated
 
as a function of traffic.
 

For the road mode, two computer models were devloned tor this 
purpose, one for hi(ihwav betterment and mainten-nce and 'ne forroad vehicle _ Iet expans ion. The highway nettri;ent and olitenance cost modd1 ompares physical.properties of e.,ach woadsegment against a sot of standa rds which are ivon nor cacti of
several differont traffic levels. 

Traf-fic volumes on each road seqment are updateo for each year,matching with the results of the traffic assignment model. Roadsurtcv> 
 .iitians Nii 4)i i [()r- (reach year in acccu-dailce witha h ighw m, doter orat ion made I. When certa in coni it ion: are 
met, tle nmndcel determin the action,l necessary F-esuCfacinq orwideniriq, ni c alcul ites (estimated costs for each ette rment 
o e rat ion ,iintenanct costs are a Iso calculated asa f cunctionf t tra ft ic vol.,',e anki Loadu type. The immediate results; of- this
mo(e I are yea -- y-yea r estimates of hiqghway betterment and 
ma I t.,nanc costs-1 fror each road segment. 

Tie v hicle flee' expansinr model estimates additional numbers
of vehiccies for 0 ,igt ,chicle types for each year, and subseguently h, yearly inves-,tments in vehicle fleet expansion that are reilui L-,-d to satisfy total annua vehicle-kiloreters given
by the traftic assignment model. 

Scra),poin<i ()f o'-olete vehicles is taken into account in the 
process.
 

Dt;e to th, lar(, nurnber )f.road segmen,ts which must be treated 
separat ,2 comfattlr-iling the investment and1 maintenance cost
estimation is of great value. For the rail mode, however, investment and ,I-ntenance costs beshould computed by manual mn t ho d ,-. 

Economic LvaI at in 

On one hand, the total vehicle operating costs are calculatedfor the base year case and for the alternative improvement
assumption. The di'ference in cost between the two cases, cost 

1-12
 



savings, is reqarden as the benefit. On the other hand, 

required investments including facility construction and 

improvements and vrl-icle fleet expansion are estimated, and 

they are reqarded as costs. Benefits are calculated for 

several target years, and benefits for intermediate years are 

obtained ny interpolation or are directly calculated year by 
year in the case of the road mode. Year-by-year costs are also 
est imated. 

Once the stream of annual benefi ts and costs is obtained, the 
following evaluation indicators are computed: the net present 
value (WPV), the economic rate ot return (R<), and the first 

year bene fit (1YB). Defin1 itions of such indicators and their 
use are ,iven in Chapter 3 of Volume VII of tUe Final Phase T 

Report. A computer [trogram has been developed to perform the 
above functions of cor puting NPV, EPRR, and FYB for a givvn two 

sets of operat in: 1 costs and investment cost streamn for the base 

case and th alternative case. 

For the road mode, a network economic evaluation model has been 

developed by combining the vehicle operating cost model and the 
investmenL/maintenance cost model. It evaluates economic worth 
of the hiqhway betterment and maintenance program for each road 
segment by producing cost and benefit streams from 1979 through 
2020 and calculates benefit/cost ratios. Projects are automati
cally scrend by the FYB criterion. The model also produces 
total road system benefit and cost streams that are then used 
as an input to the total system (road and rail combined) eval
uation prog ram. The last program has been developed to evalu
ate the eccnunically opLti mum modal split between two modes. 

System Analysis and Proqrams 

For this study mote than 50 FORTRAN programs have been devel
oped for the SYRIPAKS computer simulation model. 

Broadly, there are 12 steps in running the entire SYRTRANS 
model that tie Consultants have developed. These are illus
trated ir Figure 1.2-2. Table 1.2-1 lists major compute- pro
grams and their furnctions classified by the analysis steps. 
Details of the YPITRANS comput(er program package are being 
provide~i to the oovernment in a sopai- te \ lume titled "SYR-
TRANS and I)ata Bank Users Guide.'' 

1.2.2 i)oscription of Fxistin 9 Network 

The Road Network
 

All international and national roads and all secondary roads
 
which connect traffic zone centroids (i.e., Mantika centers) to
 
international or national roads or traffic zone centroids
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FIGURE 1.2-2
 

SYRTRANS GENERAL ANALYSIS FLOW
 

6 1 TRAFFIC 0 MACRO-
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DEVELOPMENT ANALYSIS 
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PASSENGER COMMODITY 
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DEVELOPMENT DEVELOPMENT 

8 PASSENGER COMMODITY 
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A N A L'. .!S ANA'Y51S 

i TRAFFIC 

10 ASSIGNMENT 
SYSTEM
 

COSTS 

11 12 
SYSTEM FINANCIAL 
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Table 1.2-1
 

MAJOR PROGRAMS OF SYRTRANS COMPUTER MODEL
 

Analysis Program
 
Step Name 


CHK80D 


STAT2D 


TRKLOD 


AXDIST 


RODMXG 


TRKMXG 


RALMXG 


Matrix 

Programs 


MXGNRS 


MXMODF 


MXFACT 


MXDIVD 


MXADDT 


MXMNPL 


MXSIMM 


MXPRNT 


2 	 NETBLD 


NETCHK 


LKIMPD 


TREBLD8 


Function
 

General purpose raw data file
 
validity check.
 

General purpose two-dimensional
 
classification and statistics.
 

Truck loading statistics.
 

Axle load distribution statistics.
 

Road 0 & 	0 survey matrix generation. 

Truck ticket survey matrix
 

generation.
 

Rail 0 & D matrix generation.
 

These are used in Steps 1, 4, 5, 6, 7,
 
and 8.
 

Direct matrix generation.
 

Matrix modification.
 

Matrix factoring.
 

Matrix division.
 

Matrix addition and subtraction.
 

Matrix arithmetic.
 

Matrix symmetricalization.
 

Matrix printing.
 

Network file generation.
 

Network file validity check.
 

Network link impedance model.
 

Minimum impedance path tree building.
 

1-15
 



Table 1.2-1 (Continued)
 

MAJOR PROGRAMS OF SYRTRANS COMPUTER MODEL
 

Analysis 

Step 


3 


5 


6 


8 


9 


Program
 
Name 


TRSKIM 


NTINVN 


TRPRNT 


RDSTAT 


PRDSTA 


COMMODF 


Function
 

Accumulation of link attributes along
 
minimum impedance path by link mode.
 

Network inventory printing.
 

Minimum path tree printing.
 

Road invento y statistics for secondary
 
roads.
 

Road inventory statistics for primary
 
roads.
 

Zonal commodity production/consumption
 

model.
 

COMCONVERT Zonal commodity surplus/deficit.
 

COMCOMBINE Zonal commodity group surplus/deficit.
 

COMPRINT 


COMRAT 


FRATAR 


PASGRW 


PAXSPLIT 


SPLITF 


ANASGN2 


LKVOLM2 


NTPRNT 


Zonal surplus/deficit table printing.
 

Zonal commodity surplus/deficit growth
 
factor calculations.
 

Matrix expansion by FRATAR method to
 
obtain future matrix. Also used in
 
Step 6.
 

Zonal passenger trip growth model.
 

Passenger traffic modal split model.
 

Modal split matrix conversion.
 

All or nothing traffic assignment.
 

Conversions of 
link traffic from
 
number of passengers and commodity
 
tonnages to number of vehicles or
 
trains.
 

Printing of loaded network.
 

1-16
 



Table 1.2-i (Continued)
 

MAJOR PROGRAMS OF SYRTRANS COMPUTER MODEL
 

Analysis Program 
Step Name 

10 PTRFND 

PBPROG 

PBLINK 

RANKNG 

11 PRESETV 

TOTCOSTS 

ECONANAL 

Function
 

Road inventory and loaded network file
 
merging.
 

Dynamic model of road traffic, road
 
deterioration, road betterment
 
investment maintenance, producing
 
network system cost streams.
 

Same as the above, producing link-by
link B/C ratios.
 

Ranking of road betterment projects by
 
B/C ratios.
 

Net present values and B/C ratios for a
 

project evaluation.
 

Discounted total system costs of two
mode system.
 

Evaluation of alternatives for
 

transport system.
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themselves are included. All other secondary roads 
are exclu
ded from the study network since all traffic is assumed to be
 
generated and attracted to centroids.
 

The nodes identified on the network are:
 

- all zone centroids,
 

- all intersections and junction of roads included in the
 
network, and
 

- all points where road characteristics such as those 
shown below change considerably. 

Node identification was carried out by examining road inventory
 
data sheets that were completed by field surveys.
 

For all roads leading to major cities, short links representing
 
urban streets and highways are defined.
 

Links are defined by starting and ending nodes. No transfer
 
links are included in the road network. Plate 1.2 shows the
 
existing network and committed projects.
 

Railway Network
 

Although the network of railway lines in Syria is a simple one,
 
the analytical network for the r.-il mode is a rather complex
 
one, since it includes not only links of the railway lines but
 
also transfer links to 
and from roads and links of access roads
 
to and from zonal centroidr- The network is shown in Plate 1.3.
 

Other Mode Networks
 

Because of its very different nature, the air transport network€
 
is treated independently from the road and railway networks.
 

The air network formulation was not used in the study as it was
 
more efficient to make computatio's exogpnously, but, could be
 
applied as the network becomes more complic,'ed.
 

1.2.3 Transport System Loading arj Performance
 

Vehicle Utili71tion
 

The type of vehicles used and how they are utilized in trans
porting people and goods are factors deeply affecting the ef
ficiency of any transport system. For each mode representative

types of vehicles were identified alonq with their proportion
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ate shares in transporting peop!: and goods, their average load 
These vehiclefactors, and annual kilometerage per vehiere. 

vehirles
utilization indicators give, in turn, numbers of 

amount of passengers or
required to transport a given 

commodi t i-s. 

Road Transport
 

and destination surveys
The Consultants' -oad transport origin 

produced the vehicle utilization indicators shown in Tables 

1.2-2 through 1.2-4. A significant percentage of passengers 
sizeable portion of pass -

were transported y p ickups and a 

qers wer transl ',rtnd by trucks, indicatin'j the mult iurpose 
vehicls. Th r"I]uirtO num

wusaqe otf !- u cli ocds-tran -orti uq 

ers cfI trucks should In determinied by cor( d 1 t,/ . rr art 

demand. Similarly, although a certain smail am unt: ! ,rq, may 
piccup trafficbe accounted tor by pickups, the amount of 

pickshould bho 2termined by passenger trans port dumand since 

ups are and will continue to be used primarily for passenger 

transport.
 

the weightIt is cliear that the higher value our unit of a 

the lower the load of trucks carrying it. In allcommodity, 

of truckscommodity groups, however, overall average loadings 

ro id are rather low. This results from the Iact that aon 
of the trucks on tho roadhigh percentaqe, roughly 50 percent, 

runninn without any caLqo. This high percentage o wasteare 

ful empty :awcks on the road suggests that a significant reduc

tion in road transport costs may be possible by managerial im

rovements without major investments. If the norentage of 

empty trucks on the road could be reduced to 40 percent, all 
equal, the total direct transport cest inother jactors being 

by 20 parterms of vehicle operating costs would be reduced 

cent
 

road transport cost reduction is the
Another possible source of 

change in the vehicle fleet, particularly the growth of combi

nation-type trucks.
 

lower ton-kilo-
By utilizing more of the larger vehicles with 


meter costs, the overall average ton-kilometer cost can be
 

reduced.
 

projected future truck fleet composition in
The Consultants 

Syria based on past trends and data from other Middle Eastern
 

countries. Based on these projections of vehicle fleet compo

sition, the Consultants then estimated distribution of commodi
the overall factors
ties among different vehicle types and load 

of each vehicle type for the target years of ]985 and 2000. 

The results are summarized in Tables 1.2-5 and 1.2-6. 

passengers were
For passenger-carrying vehicles, numbers of 

estimated for each vehicle type as explained in Chapter 3 of 
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DISTRIBUTION OF PASSENGERS 

Table 1.2-2 

AND LOAD FACTORS BY VEHICLE TYPE - 1979 

Passenger 
Car 

T i 
Vehicle Type 

Pickup Micro 
Bus 

Regular 
Bus 

Truck 

Distribution 
(in percent) 34.8 21.0 13.4 9.6 13.4 7.8 

Load Factor 
(in passengers) 3.4 4.2 1.8 13.5 37.3 1.0 

N, 



Table 1.2-3 

DISTRIBUTION OF TONNAGES OF COMMODITIES BY VEHICLE TYPE - 1979 

(in percent) 

Vehicle Type 

Commodity Pass. Taxi Pickup Micro Regular 2-axle 3-axle 
Group Cars Buses Buses Trucks Trucks 

A 0 0 0.9 0 0 36.6 11.1 
B 0 0 4.73 0 0 36.0 22.9 
C 0 0 4.65 0 0 23.1 20.2 

Table 1.2-4 

AVERAGE LOADING PER VEHICLE BY VEHICLE TYPE - 1979 

(in tons) 

Vehicle Type
 

Commodity Pass. Taxi Pickup Micro Regular 2-axle 3-axle 

Group Cars Buses Buses Trucks Trucks 


A Loaded 0 0 0.92 0 0 
 7.6 19.3 

All 
 - - - - - 4.35 10.1 

B Loaded 0 0 1.18 0 0 5.9 21.8 
All - - - - - 3.38 11.4 

C Loaded 0 0 
 0.76 0 0 4.5 11.9 
All - - - - - 2.58 6.20 

Source: Consultants' Origin and Destination Survey.
 

Combination
 
Trucks
 

51.3
 
36.4
 
52.0
 

Combination
 
Trucks
 

24.7
 
12.9
 

20.4
 
10.7
 

15.2
 
8.0
 



Table 1 .2-5 

PROJECTED GOODS 
TRANSPORT VEHICLE 
SHARES AND
 
OVERALL LIADING FOR YEAR 

I. Distribution of 

Commodity
 

Bulk 


Intermediate 


High Value 


1985 

Vehi :ie T'e
 

Picku: 
 ,: Axle 3 Axle Combination
 
Tru___u k Truck Truck 

Commodity Tonnaje by Vehicle Type (in percent) 

0.9 
 34.2 
 12.1 
 52.8
 

4.5 
 33.8 
 24.4 
 37.3
 

4.5 22.1 20.9 52.5
 

IT. 
 Overall Average Loading per Vehicle 
(in tons)
 

Commodity
 

Bulk 


Intermediate 


High Value 


Source: 
 Consultants' 


0.92 4.35 10.1 
 12.9
 

1.18 3.38 11.4 
 10.7 

0.76 2.58 
 6.2 
 8.0
 

estimates.
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Tabl' .2- 0 

PROJECTED 	 GOODS TRANSPORT VEHICLE SHARE3 AND 

OVERALL LOADING FOR YEAR 2000
 

Vehic!-. y, ,e 

Picku s 	 2 Axle 3 A>xle Combination 

Trck Truck Truck 

I. Distribution of Commodity Tonnacie by Vehicle Type (in percent) 

Commodity
 

Bulk 1.0 27.0 15.0 57.0
 

Intermediate 4.0 27.0 29.0 40.0
 

High Value 4.0 19.0 23.0 54.0
 

II. Overall Average Loading per Vehicle (in tons)
 

Commodity
 

Bulk 0.92 4.35 10.1 13.1
 

Intermeiiate 1.18 3.-8 11.4 10.9
 

High Value 0.76 2.58 6.2 8.2
 

Source: Consultants' estimates.
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this volure, an numbers of vehicles were estimated by applying
load factors which were assumed to remain at the present level. 

Other important indicators or1 velhicle utilization are theannual kiiometeraq, per venicle and 
the velicle scrapraqe rate.
For a q ven total oI vehicle-kilometers, these two factors
determine the neco.sarv additional vehicle fleet. Table 1 .2-7
summarizes tr. annual k ilometeraqe per vehicle. It shoald
noted tMat nra4 er-v:hicle-ki iometeragq 

he 
iagur.s shown in 

this table are -nly applicable to inter-zonal trips an! are nottotal ko orae; 01 ,ehicles in a year. Passenger cars and 
pickus;s, therefore, show low kilometerages since they are pri
marily 0 within arban areas short.n--
 or in distances. As ur
hanizat ion roce.del and car ownership increased, the _,veraqe
annual I interag of passenger cars used in crossing Mant ika
boriers wouldi becoe-. even less. On the other hand, annualk ilomet -raj ofW; goods transport vehicles would increase as the

efficiency (f truckinq operations improved from the present lowlevel. As shown in the table, the Consultants' estimates of 
future per vehicle annual kilometerages reflect such consider
ations. 

Ra i lwavs 

The basic unit of railway operation is the train, one 
or two
 
locomotives pulling a 
certain number of cars. Passenger and

freight trains are differentiated. Certain types of 
freight 
cars can he used only for a specific type of cargo. For example, o nrk cars, cannot normally be loaded On the return
trip. ,irs Jrc iq,ed to carry phosphate will not be loaded ont he way b ck to tho phosphate mine from port or thethe l erti
lizr plant. As a result, trains are needed to haul hack empty

cars as well. 
 The overall average load for trains, therefore, 
is considraly lower than that for loaded trains. 

The Consultants' estimates 
for average load factors of railwaytrains are shown in Table 1.2-8. For reasons discussed in 
detail in Volume I1, some future improvements over current 
load factors are assumed. 

Annual kilometeraqes of railway cars and locomotives have also 
been estimated in order to determine 
rolling stock require
ments. Results are shown in Table 1.2-9.
 

Vehicle Performance and Operating Costs
 

The operating performance of transport vehicles depends on
 
characteristics of 
three aspects of transport: transport vehi
cles, the transport facility network, 
and control measures. An
 
analytical representation of the facility network 
is discussed
in Section 1.2.2. Vehicle performance measures were related to

such network characteristics.
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Pass-
enger 
Car 

1979 Vehicle Fleet 
in 000's 54.9 

1979 Interzonal 
Vehicle-Kms in 
Millions 545.4 


1979 Annual Inter
zonal Trip-Kms per 
Vehicle in Kin 9935 


Projected Annual 
Interzonal Trip-
Km per Vehicle 
1985 9370 


2000 8100 


Source: Consultants' 


Table 1 .2-7 

VEHICLE FLEET FACTORS
 

Vehicle TypDc 

Taxi Pickup Micro- Bus 
Bus 

20.9 81.3 3.8 4.8 


518.2 287.5 270.1 142.1 


24793 3540 71080 29596 


25000 3540 71000 30000 


25000 354U 71000 30000 


estimates.
 

2 Axle 

Truck 

25.1 


531.6 


21179 


23000 


26000 


3 Axle Combi-

Truck nation 

Truck
 

2.5 3.4
 

100.2 229.8
 

40078 67578
 

44000 70000
 

49000 72000
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2000 

2 

Table 1.2-8
 

AVERAGE LOAD FACTORS - CFS RAILWAY
 

1979
 
Actual 1985 


Passengers-Number 
 3001 400 600
 

Freight-Net Tons
 

Groups 1,2, and 3 Commodities 500 600
 

Group 4 Commodities 2502 250 350
 

Group 5 Commodities 
 150 250
 

Phosrha tes 820 

820
 

Source: CFS records and Consultants' estimates.
 

Locomotive-hauled 
services.
 

Ordinary freight services.
 

Table 1.2-9
 

ROLLING STOCK REQUIREMENTS TO 2000
 

1981-85 1986-90 1991-95 1996-2000 

Main-Line Locomotives 50 35 60 39 

Shunting Locomotives 20 15 15 15 

Coaches 300 210 215 118 

Waqons 600 1,850 2,170 2,920 

Source: Consultants' estimates.
 

In addition to stock on order. Stock out to tender is
 
disregarded.
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Table 1.2-10
 

BASIC DIRECT ECONOMIC VEHICLE OPERATINP COSTS
 

(Syrian pounds/veh-km) 

Vehicle Type Base Motor 
 Engine Tires Mazinte- Drivers Total
 
Speed Fuel 
 Oil & nance Wage 

Tubes 

(kph) (SP) (SP) (SP) (SP) (SP) (SP) 

Passenger Car 80 0.159 0.013 0.016 0.055 
 - 0.243
 
Taxi 80 0.168 0.014 0.016 0.050 0.198 
 0.446
 
Pickup 
 80 0.273 0.010 0.011 
 0.046 0.365 0.705
 
Micro Bus 
 72 0.194 0.013 0.018 0.124 
 0.295 0.644
 
Regular Bus 72 0.276 0.022 0.101 0.377 0.576 
 1.352
 
2-axle Truck 72 
 0.222 0.024 0.128 
 0.171 0.236 0.781
 

W 3-axle Truck 72 0.256 0.027 0.192 0.225 0.235 0.935 

Combination Truck 72 0.305 0.027 0.350 0.252 
 0.564 1.498
 

Note: On level tangent class A road. 
See Volume IV Chapter 6 for cost increase
 

factors in other than ideal conditions.
 



Road Transport Travel Time
 

A computer model was developed which calculated vehicle oper
ating speeds on the Syrian road network and time delays caused
by physical features of 
roads and traffic interactions.
 

Road Transport Vehicle Operation Costsl
 

Operating costs of road 
transport vehicles (VOC) were 
analyzed

in considerable detail and 
are presented in Volume IV. 
 Combining 
the results of this analysis and the analytical repre
sentation 
of the road network, a computerized model of opera
tinq costs of vehicles on the 
Syrian road network was devel
oped. This model gives VOCs on every road 
link on the network
for each of eight vehicle types as well as 
VOCs over the total
 
network.
 

The model works in two steps. First, the average operating

speed is estimated 
by applying the vehicle operating speed

model described before. 
 Basic vehicle operating costs

determineH in terms of 

are
 
VOC on a level tangent, paved rod at
 

that average operating speed. 
 Then the model adds incremental
costs catused by road link characteristics other than 
the ideal
 
condition assumed for the base costs. These steps are taken

link by link for all links, and 
link costs are accumulated over
 
all links to yield total system costs.
 

Eight vehicle types 
were chosen for basic costs. Table 1.2-10
shows basic vehicle operating costs. Components of basic oper
ating costs are only those of a variable nature, such as fuel

and oil consumption, wear 
and tear of tires and tubes, mainte
nance, and drivers' wages 
(except for passenger cars). The
fixed portion of the 
VOC, such as insurance and depreciation,

is not included since it should 
be included in investment
 
costs.
 

Changes in VOC due to changes 
in operating speed can be ex
pressed in terms of percentages to the 
basic operating costs

which are established for bench 
mark speeds for each vehicle
 
type. For the purpose of estimating changes in VOC, vehicles
 are categorized 
into four types - passenger cars and taxis,
pickups, buses, and trucks - instead of the original eight ve
hicle types.
 

Cost increases due to road and traffic conditions less than the
ideal condition (i.e., 
 less than free-flow traffic on level,

tangent, 
paved roads) are expressed in terms of percentage
 

iThe section summarizes vehicle operating cost data 
used in
the model. Detailed discussion of the deviation of 
such data
 
is presented in Volume IV, 
Chapter 6 and its related appen
dices.
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increases to the basic operating cost. These percentage fig
can be regarded as
 

ures are called Delta 1,factors, since they 

length per unit length
percentage increases in effective road 


at the basic
unit operating cost being set
(Delta L), with the 


cost under ideal conditions.
 

grades and rougher surface types 	and con-
Cost increases due to 

in Delta L factors for the different


ditions are represented 


speed levels for each of Lour vehicle types.
 

and side frictions (e.g., inter-
Cost increases due to curves 


sections) are represented by cost increases due to speed change
 

as of speed change

cycles. Treating the effect of curves one 


seem to be a gross approximation. A comparison of
 
cycles iiay 


in both cases proved it to be justi
cost ir.:rease estimates 

f ied.
 

narrow

Cost increases due to interaction of opposing traffic on 


roads were also counted as increases caused by speed change
 

cycles.
 

higher, the average operating
As the traffic volume becomes 

A number of
speed of vehicles in the traffic 	stream goes down. 


represent such relationships;
have been developed to 


they are shown in the Highway Capacity Manual of 1965 by the
 

Highway Officials. A simple
 

curves 


American Association of State 

was used in this study. It assumed
model of traffic congestion 


a linear
 
a bottom congestion speed of 9 kilometers per hour and 


to an
speed reduction of 50 percent from free-flow condition 


at-capacity condition. 

This reduction in the average operating speed is the result of 

of speed by the driver affected by other numerous adjustments 
it results in increases in
the stream, and
vehicles in traffic 


operating costs. Actual plans of submodels and values
vehicle 

with each of the above-mentioned
of Delta 1L factors associated 


cost increase factors are presented in the Final Phase I Report
 

in Volume IV, Chapter 6 and accompanying appendices.
 

Railway Train Operating Speeds and Costs
 

travel time (or overall average speed) of
Station-to-station 

more the result
railway trains on the Syrian railway network is 


than physical characteristics of the
of operational practices 

railway links. Therefore, overall average speeds as determined
 

for
by the current time schedules of the CFS and CFH were used 


analysis. They are shown in Table 1.2-11.
 

Railway cost data are not available for the CFS which warrants
 

a detailed railway operating cost model. For
the development of 


this study, estimated total operating costs for 1985 were com

pared with estimated total train-kilometers to arrive at aver

age unit operating costs.
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Table 1.2-11 

SYRIAN RAILWAYS OVERALL AVERAGE SPEEDS 1979 and 1985 
(kilometers per hour) 

Line Freight Passenger 

CFS 
1979 1985 1979 1985 

1. Jibrin-Der Ez Zor 60 60 80 80 
2. Jibrin-Lattakia 45 45 70 70 
3. Vodehi-fIoins II-Lebanese Border 25 60 25 80 
4. Horns II-Damascas 60 60 80 80 
5. Homs II-Tartous 45 45 70 70 
6. Mhine-Tadmur 60 60 80 -
7. Midan kbis-Aleppo 30 30 40 40 
8. Deir Ez Zor-Alu Kamal - 60 - 90 
9. Deir Ez Zor-Al Kamishli 60 60 80 80 

10. Turkish Border-Al Kamishli-
Iraqi Border 40 40 50 50 

11. Lattakia-Tartous - 60 - 80 
12. Tadmur-Albu Kamal - 60 - 80 

CF H 

1. Damascus-Lebanon 20 - 20 -
2. Kadan-Military Base 60 - 60 -
3. Damascus-Jordanian Border 40 - 40 -
4. Dera'a-Palestine 25 - 25 -
5. Dera'a-Bosra 40 - 40 -

6. Damascus-Amman 
60 - 80 

Source: Consultants' estimates and CFS 
data.
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Table 1 .2-12 

ECONOMIC/FINANCIAL C";TS PER TRAIN-KIIOMYTVt1 195 

in Syrian r ounds) 

Sro ]lht - - Fassen(qi 

Component 19/) I:i 117C Plric :; 1)70 Inices 1940 Prices 

Fin. ' Fin. .:Ecn. Fin1. Econ . I n. Econ. 

Movement G.9 '). ) '). i 11 9 6.0(3. 4 9. 3 11 .1 

Nonmovement 9.H 9.8 14.2 14.2 7.4 7.4 10.5 10.5 

1Po1i inq stock 

depreciation 3.8 3.8 4.3 4.3 2.7 2.7 3.0 3.0 
Vo]linqi stock 

12% return 11.7 11.7 13.4 13.4 6.7 6.7 7.6 7.6
 

Total cost 32.2 34.3 41.7 43.8 23.4 25.2 30.4 32.2
 

Cost in pliasters
 

per net ton/passenqer
 
kilometer 8.1 8.6 10.4 10.9 5.9 6.3 7.6 8.0
 

Source: Consultants' estimates.
 

Note: Fin. = Financial.
 

Econ. = Economic.
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Certain percentages of these average costs were assumed to be 
variable with torespect traffic volume, and marginal costs,such as cost increases or necruases due to changes in traffic
levels, were estimated. 
 Details of the analysis of railway
operating costs for the CFS are presented in Volume III, Chap
ters A-6 and A-7. Because different traffic levels requiredifferent system operations, marqinal costs of railway opera
tions cannot he considered 
stable over a wide range of traffic
levels. The railroad operating costs are shown in Table
 
1.2-12.
 

1.2.5 Future Transport Demand
 

Total hemand 

Commodity Traffic 

For non-transit 
traffic, future transport demand has been estimated on the basis of changes in zonal commodity surpluses arddeficits. More specificrily, zonal commodity surpluses anddeficits have been estian-ed for the years 1985 2000
and and
aggregated into c'tthree yories. Comparisons have been madebetween zonal surpluses and deficits in 1979 and in future 
years. Three 
cases have been differentiated.
 

First, when a surplus or deficit exists for a zone 1979 andin the tutcure years, the ratio of the surpluses or 
in 

deficits for
the two years is taken as the growth factor or trio productionor attraction for that zone. Where no zonal surpluses "ordefi
cits, or very low levels, are estimated ;or the futurc year,with a resulting growth factor (multipiier) oi a very low val
ue, a minimum growth Iactor of 0.3 was assumed.
 

Second, whore no zonal surplus or deficit is estimated for thepresent hut a significant amount is expected for a future year,
the amount itself is taken as the growth factor and the value 
for the base year 1979 is set at 1.0. 

Third, where no surpluses or deficits are estimated for either
the present or future year, the growth factor is set at thesame v:-ilue as the of the ofratio totals zonal surpluses or
deficits over all zones for tue two years, on the grounds thatpure transshipment would grow at the same level theas overall 
growth.
 

The three aggregated base year commodity 0 & D tables werepaihded exby means of the Fratar method with the zonal surplus ordeficit growth factors as zonal trip growth factors. Adjustments were made to the base year 0 & D tables to include trip
exchange of 1.0 wherever the second case applied. 

Six sets of commodity traffic production and attraction growth
factors and future year 0 & B are
tables available in the

Consultants' offices 
in the form of computer printouts.
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1.3 NATI NAL' TPi-ANSt ORT DATA BANIK 

1.3.1 Cfen-,r 

Def i fl iiion 

A data bik is defined as a complex of information on one 
sector - here the transport sector. At this level of defini-
tion, a data hank could range from a collection of technical 
maqazjInes to highly sophisticated computerized airline reser
vation systems. There are therefore some impl icit charac
teristics in the concept of data rank: 

- The data hank is orqan i ed, i . , the ( ical and func
tional re la t ions Iips aiongq ca ta items are def ined from the 
beginning and the data collected nd stored accordingly. 

- The data can be always updLatd to the latest situation. 

- The data are quantitative and formated (mostly numeri
cally). 

- The data are accessible to the most requently used 
computer programs (compatibility with programmini languages). 

- The data can be retrievej at any time according to 
different criteria. 

- The physical storage of data tends to optimize storage 
space. 

Practically such characteristics involve:
 

- The meaning of the different data items is defined, as 
are their function and the proqrams they are used for. The 
sources and methods for collecting data are indicated. 

- The regula-jty, freqjuencies, and procedures for updat
ing are defined and descri be(I. 

- The units ni measurement, accuracy, and coding instruc
tions for data ar-e given. 

- The contents, type, and format of data files are com
patible with the needs of the SYRTRANS programs. 

- A set of procedures and/or adequate software is avail
able for retrieving data and generally administering the data 
bank. This includes procedures for preparing adequate infor
mation outputs.
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- Redundancy of data is kept to 
the necessary 1",rinimun. 

In simple terms, a niata bank in tne transport sector should he 
regarded as a -system that receives data from the petinent
agenries, that processes these data in ways that are usefu)l for 
trans,-ort operat ions and planninci pur oses, ari, th;at- pi-nvdes
in formation developec 2 the data Ltr use byfrom kLcuedready 
transport lanners, pol icy mak()rs, and decks ion maKers. The 
comp Ie td data har.k would cons1st of the fo lowing ma jor 
elements: 

- an organized set of procedures for developing and 

updatirng the data hase, 

- an organized set of date, ueady for use, 

- an organized set of procedures for manipulating the 
data and producing the required information outputs, and 

- an organized set of procedures for managing the 

national transport data bank.
 

General Need for Data Bank Systems
 

The general situation as far as information is concerned is 
presently characterized by some universal aspects: 

- There is a growing need for information.
 

- Planning tasks grow more and more complex.
 

- Standards improve. 

- There is an information avalanche.
 

- The quantity of technical information doubles every ten
 
years.
 

- Information travels much faster now than it used to.
 

- The excess of information leads to a lack of 
information. 

- The collection of and search for information becomes a 

main task, the use and processing of it a secondary activity. 

- Work is repeated. 

- Information i7 available but cannot be found.
 

The consequences of thiLs situation are frequently:
 

- There are too many separate data files.
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- There is a redundancy of storage. 

- Data are organized only for one particular application. 

- Data can be searched for only by one key. 

- Lots of sorting, merging, changing are involved. 

- Data are exclusively available to one user - no ex
change occurs. 

- Data files become data cemeteries. 

- Manipulating data and related programs becomes a pre
dominant activity. 

The centralized collection and storage of data in organized
an 

data hank is generally the only way to cope with such a situa
tion.
 

Situation inSyria
 

The present information streams in the transport sector are far
 
from satisfactory. They are generally characterized by:
 

- Data gaps. Important data, like traffic accident data 
or rural road inventories , do not exist. 

- Inconilst(2nt dat. Because of different collection 
techni u es, diata a bol fhe , ii!e sUbject arc widely different. 
For instance, import d ta of tje Central Bureau of Statistics
differ wide lv io)te I .statistics. 

- te-atLdat a. ata rflevant I-or transport planning are 
scattered among sev(,ra1 agiencie. It reoti res a deep knowledge 
Of the a io( n(] ich t-imc to I )cate the data sot!urce. 

- Unranizedf data. Data are available but are not opti
mally f iletd and ar-, t re(,1(nt Iy un lorma ted and wi thout any 
directory or cro ;a rot eio n cing. Of ten, to -ind one part i cular 
data item o)r- set , on(, mu.tst know "t hje right person. 

- Old daita. T1he" available data are scometimes so obvi
ously od as to hie o- no rel evan(c but are kept neverthe
less. Some t,Iaims ta do not e t 1ec t the latest changes. 

The reasons for this; s;itua ion are, mainly to be found in the 
multitude oA independent public aqencie2s and private operators
involed with the tran slnp sector. There are 9 ministries -d 
23 other (overnment organiza tions involved in transport, p us 
42 organizations at the Mohafaza level. In addition, there are 
a multitude of public, semi-public, and private operators 
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involved w'ith freight transport on roads and an even highernumber of bus, microbas, and service taxi olp;eratcrs (most
the latter nre just one-velicle operators). 

of 

Tie Central Bureau of IsticsSt (CBS), which alone has the necessary leqislat lve pOwec to collect data from almost allthese sources, does not qive the transport sector adequate
weight in its pulications. 

The manow. ,r, Oft fice SacO, and funding probleMs of tle Ministry oW Trans.n :on i Statet he Pianninq Commissior are toosevere t- )r the nizations to act consistently as a centraldata a ec' eit of
,. er these agencies has electronic

data-process 1 nI capbi ties. 

The positive aspects of the Syrian situation should
tioned as well: 

he men

- There is qenerally a readiness, especially with public
agencies, to share data. 

- Basic statistics 
that are of interest to the transport
sector, such as demoqraphic statistics and national accounts,are collected to faira extent with up-to-date techniques byCBS and are proces, d and summarized yearly thein statistical 
a stracts. 

- The ConsultIants have collected a qreat deal of data forthe p)rient study and have checked, revised, and updated existinq data, inal ldin those contained in previous studies relatedto the transpo-t !lctor. Most data were formalized, quantified, coded, And t cansfIcred onto electronic st oragie devices.Forecast (dataupW the y 2(00 were aalo ltnePca ted. 

- A Mi I c' Flt , r w i Ph e a v ] avai to covere t lie me nt frommid-Octnoue  18, Lvi.< lave been trained in compu ter basicsand prow waiuii rig 1i , v,,( I I c; in computerized transport planningtechniques, aln teir tiainin n expected to continue. 

Advant p 01 ~aii anspru-t Dita Bank 

Several :Is Av pects t ransport planning could be made easier,faster, moi e accurat',, and more reliable by an efficient databank, which would in,, the following advantages: 

- Th. avai lai, ity of comprehensive datadata,allowing the considlration i.e. ,of the transport system as a whole,makes i P1 assessit po Ah to present and forecast future transport demand, anticipate bottlenecks, analyze and evaluatealternative proposals, prepare plans and policies, and otherwise aid in the development of solutions to existing and likelyfuture transport problems. 
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The availability of easily accessible and retrievable
 

data, ready for use, expedites undertaking Studies and prepar

ing reviews, Identification of projects, development of pro

grams, completion of feasibility studies, securing of financ

ing, and implementation of projects are accelerated, Misuse and
 

waste of the limited time of professional personnel on data
 
can be reduced or avoided.
collection and elementary analysis 


are scattered
At present when data of this kind do exist, they 

among the various sources, many of them are not published or in
 

print, and they are frequently outdated Imost as soon as they
 

are available. The total is so voluminous that the selecting,
 

sorting, and summarizing of particular groups of data for an

to particular questions or to meet the requirements of a
swers 

particular analysis or investigation is so time-consuming that
 

many important questions must go unanswered and many investi
gations and analyses cannot be undertaken.
 

. A uiified transport data base- enables servicing of the-.,
 

data requirements of project reviewers, analysts, and planners
 

from a common data pool. Alternative transport plans, terms of
 

reference, proposals and projects, whether prepared by Govern
common data. Difconsultants, on 


ferent consultants and staff could avoid making varying or in

consistent assumptions caused by the absence of an organized
 
set of information. Different proposals or projects can be
 

ment staff or can be based 


the basis of actual merits without being obscured
evaluated on 

to what the basic facts are. At present,
by differing views as 


diverse sets of data containing contradictory information (be
cause of differences in definition, compilation, etc.) make
 
these things very difficult.
 

can be rapidly
- An organized set of transport data 
manipulated and large amounts of data can be analyzed or syn

thesized according to different viewpoints; and the planning
 
and development process can be sped up, earlier improvements
 
achieved, and savings realized.
 

Considering the present deficiencies and the possibilities
 
opened by the present study, the implementation of a fairly
 
scaled national transport data bank seems both feasible and
 
advisable.
 

1.3.2 The National Transport Data Bank
 

Functions of a Transport Data Bank
 

The general purpose is obviously to offer a constant back-up to
 

planners (be they in 'Government agencies or consulting firms)
 
and decision makers with fast, up-to-date, consistent, and
 
handy information about the transport sector. There are basi
cally three types of functions which can be thought of for such
 
a data bank in'Syria:
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A) Provide tie necssary input fordata running the )rog-nn-ofSYRTRANS mode1, that is, for preparing wholethe "r part of theforecasts and economic and financial evaluations ... ormed by
this rodel. 

Such a reo)otA tion should taKze place if unexpected developmentsoccur an . testn) the impact of differing policy decisions.Data 01 thi is rInd PinL-t conform to the requirements of SYRTRANS;otherwise, .iter Vpth ogram.s must he changed or the influenceon final r,<slllss mist he taken into consideration.
 

B) Provn lw (ata 
 hank users detai ledwith data, or data ontap, that is, w, t i data describh ing one or a few particularaspects of sore part of the transport sector in setting generalpolicien a jrIin ',o,_ j,frinj or reviewing budgets.
 

This kind of ilorc;ation 
 could be, for instance, the number oflanes 0W a pnrticular highway link or the traffic on a parti
cular rai lw , ine. 

The data shoul ( o, retrieved from the data bank either directlyor by tie application of elementary arithmetic or statistics

(sums, averaqes).
 

The u(.e Of ;uch data is mainly for such purposes as the identification of individual gaps or deficiencies, definition ofindividual 
projects, project review and screening, and 
location

choic e.
 

C) Provide data hank 
 users with comprehensive data, i.e., withdata descrzihiirl some overall aspect of the transport sector 
or
one of its parts, he it a region, a mode, etc. This kind of
data woulId include such information as total national kilometeraqe of highways Qy surface type, the number of links ofall. unpaved secondary roads in a certain Mohafaza where thetraffic exc'eds 200 vehicles a day, etc. 

The data can he extracted from 
performing some 

the data hank either directly byelementary arithmetic (count, 
 summation),

statistics (averae), or logical comparisons. 

The use of 
ies, 

these data is mainly for preparing reviews, summarand yearly reports, contributing to international 
 statistics in sHe identification of 
major gaps in 
the system.
 

A fourth oftype data is used for typical engineering tasks,such as road 
 design, construction, 
 maintenance, 
 and cost
estimates. These data are usually gained fieldfrom worksurveys, but they differ in nature, disaggregation, 
and 

and precision according to the 
specific utilization. In 
this study,great deal of inventory data were collected, mostly 
a 

by visualobservations. All of arethem recorded on specially designed 

1-40
 



inventory forms and filed in several dozen filing binders in an
 
orderly manner. These data are easily retrievable, although 
they are in paper form.
 

Scope of a Transport Data Bank
 

The definition of the scope follows from the categorization of
 
existinq data. 

1. 	A very larle qroup of data was used in Phase I and
 
Phase II of the present study to calibrate and to per
form the forecasts with the SYRTRANS model. These data 
are logically structured and organized, are quanti
tative, coded, and computerized. They are immediately 
ready for function A. 

2. 	This same group of data contains a lot of direct infor
mation suitable for functions B and C. The only limi
tation is that because the data are organized in a 
fashion best suited to SYRTRANS programs, they are not 
always directly accessible, readable, or understanda
ble for other purposes. 

3. 	 Another group of data was not directly used in the 
framework of SYRTRANS but was used by other computer 
programs to produce reports or generate some of the 
input data for SYRTRANS. These data also contain a 
great deal of direct information suitable for functions
 
B and C and are quantitative, coded, an~d computerized. 
The place of these data in the general structure is
 
presently not defined, and being aimeC at one par
ticular purpose, they are not always directly acces
sible, readable, or understandable for other purposes.
 

4. 	 Some data which were used directly by experts without 
being run through computer programs are nevertheless 
quantitative and coded. Again, their quantification 
and coding was aimed at one particular application, so
 
although they are generally suitable for functions B 
and C, they may not be directly useable.
 

5. Many data are contained in the reports, working papers,
 
and files of the present study, mostly in the form of
 
tables. They are suitable for functions B and C, are
 
quantitative, and not being coded, are understandable,
 
but their logical organization suits primarily the
 
specific purposes they were used for.
 

6. A 	large amount of additional information is contained
 
in reports, papers, and files, but it is mostly simple,
 
unformalized, and not always quantitative. This infor
mation is theoretically suitable for functions B and C.
 

1-41
 



7. Some data that are relevant the transport sector and 
suitable for functions B and C 
were not, or could not
be, collected in the present study and thus are not
 
readily available. Examples 
are traffic accident and
 
budget data.
 

The following definition of scope is in conclusion derived from
 
this situation.
 

- The data ',ank will in its first implementation contain
all data from categories 1 through 
4. The general logical

organization of the data as as
base well sufficient data des
criptions permit the use 
of these data for direct information.
 

- The place of some of the category 5 data in the general
logical structure 4ill be given together with the recommendation to establish adequate descriptions and instructions for
 
putting them in at
the data base a later stage with the purpose
 
of usinq them for functions B and C.
 

- General recommendations on extracting or collecting

data of types 6 and 7 are given. The definition of their place
in the logical structure 
as well as their actual implementation
 
may take place at a later stage.
 

Computerization
 

Data bank applications on a large scale were not possible before the breakthrough of 
computers and of data management soft
ware, so there has historically been an intimate relationship 
between data banks and computers.
 

The advantages of storing millions of 
information units in just
 
a thin layer of magnetic substance, of searching and retrieving

information in infinitesimal fractions of seconds, etc., are
 
too obvious to be described here detail. fourin The main
advantages of combining data bank and 
electronic data proces
sing (EDP) can be briefly recapitulated as follows:
 

- The quantitative aspect: Enormous quantities of data
 
can be stored and administrated.
 

- The qualitative aspect: 
 There is exact and, in case of
 
repetition, always Identical results of processing.
 

- The temporal aspect: There is very high speed in the
 
processing of data.
 

- The spatial aspect: Data can be inseri-ed or retrieved 
from decentralized locations without a significant 
loss of
 
time.
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All this notwithstanding, under circumstances similar to those
 
in Syria (little FDP support, lack of trained personnel, no 
previous experience in computerized data bank applications), 
the recommendation of computerizing a data base is not always 
as straightforwardly advi<sable as it would seem. 

The difficulties in implementing, and particularly of keeping a 
highly computerized data bank functioning, are tremendous and 
shouldrnot tye underes timated. 

In some cases, therefore, a small, well-organized manual filing 
system, although slower, has been recommended. No particular 
skills are required for personnel, filing cabinets do not have 
system breakdowns or react to electricity voltage fluctuations, 
and most important of all, data can be seen. Misplaced or lost 
data can be found or regenerated evan if the process i: cumber
some. 

Again, the fact which leads to the recommendation for a compu
terized transport data bank for Syria is the availability of 
both comptl ce;:ized data and an avail able computer. 

Not only has much of the main work of collecting, quantifying, 
coding, entering, and organizino already been done, it would 
be difficult and cumbersome to translate the data back into a 
form compatible with a manual filing system. 

In addition to this, the available Zilog MCZ5, if not compara
ble in its size, performance, and software with main-frame 
computers, nevertheless provides adequate support for a data 
bank of the size which is aimed at here. The small computer, 
dedicated to just one task, in contrast to the multi-task, 
multi-user large computer, corresponds to the latest develop
ment in computer techniques. The software developed by the 
Consultants along with the manufacturer-supplied software, such
 
as the Text Editor, provide adequate support for the computer
ized portion of the data bank with its current size.
 

As for thc availability of personnel, Syrians have been trained 
in EDP, programming, the use of SYRTRANS, and basics of data 
banks. In addition to this, the Consultants' experience with 
Syrians as supporting staff for computer activities has shown 
that the transmission of know-how is not difficult, due to the 
excellent level of general education.
 

1.3.3 Structure of a National Transport Data Bank
 

Prior to the start of data collection for a data bank, the
 
organization of data must be defined, i.e., which individual
 
pieces of information are to be stored and how they are logi
cally related to each other.
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Definitions
 

- The definition of the elementary information is given

by a data item. 
 A data item may have one or more 
occurrences
distinguished by 
an attribute, each 
having a value. A data item
is physically stored In 
a column if 
it is stored manually or in
 a field if stored on a computer storage device.
it is 


For example, in the population file in 
Figure 1.3-1 "Mantika,"
"Urban Population, " etc. are data 
items; "Mantika" has 58
occurrences 
with values "Greater Damascus," "Douma," "Ta I,
"
 etc. "Urban Population" has three 
occurrences: 
"Urban Population 1979," "Urban 
Population 1985," "Urban Population

2000," etc.
 

- The data qroup is a set of logically related dissimilaritems. The logical relation normally implies a hierarchical

ranking. Groups 
are contained in a in
line manual storage and
in a record in computerized storage. 
 In our example, the com
plex MantikA-ULrar Population- Rural 
 Population 
 with their
 
subsets is a group.
 

- The dlata entry is a set of one more
or groups that is
 
not subordinated 
to another group. Entries are stored in
folders in rIanual storage, on elements in 
computerized storage.
In our example, the whole complex shown is 
an entry.
 

- A data tile 
is a set of one or more independent

entries.
 

- A data base is a complex of different files referring
 
to one sector.
 

- A data bank is a 
set of data bases provided with the
necessary accessories for administrating it.
 

If the different data 
items are followed from top to bottom in
Figure 1.3-1, can be
it seen that 
 they are arranged on
different levels 
- the hierarchial levels.
 

Files
 

The decision on 
how many and what kind of 
files to insert in a

data hase is governed by contrasting aspects.
 

It would be theoretically desirable to as files
have many in
the data hank as a e necessary to describe the 
transport sector
in all its aspects. Unfortunately, the possibility of implementing 
a data bank, its operability, and 
its flexibility more
than linearly decrease with 
the number of 
files contained.
cross-referencing system, for 
A
 

instance, grows not 
as the number
of files increases but the number
as 
 of their permutations
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FIGURE 1.3-1
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increases; if the amount of cross references is C for two 
files, it would be 10 C for 5 files, 45 C for 10 files, and 
1,225 C for 50 files. 

It would be desirable to have self-sufficient files, each one 
fully describing one aspect 
of the transport sector. These
files would become quite large, and many data items relevant to
 
more than one aspect would be stored 
in more than one file,
 
leading to an undesirable redundancy of data.
 

A compromise is proposed considering the data available and the
 
possibilities of the computer 
and the personnel. The Consul
tants therefore recommend a small but functional and implemen
table data bank. The size of files is also to be kept fairly

small to minimize redundancy.
 

The Consultants recommend that initially the Syrian transport
 
data bank include:
 

- converter files, 
which are files without major signifi
cance for themselves but which are 
 indispensable for
 
converting data of 
other files and to link different files to
 
one another,
 

- transport demand data, including both the desired
 
transport flows and the assigned volumes,
 

- transport infrastructure data, where infrastructure is
defined as 
the complex of physical, generally unmovable facili
ties on or 
through which transport flows occur, including those
 
facilities necessary to 
regulate the operation,
 

- transport vehicle data, thewhere characteristics of
 
the most 
common vehicles used in Syria are described,
 

- transport operator data, all ofincluding categories

operators involved in passenger or commodities transport even
 
if their main activity is not in the transport sector,
 

- other transport data, including such data on 
the transport sector that do not 
fit in any other categories,
 

- transport project data, including not only infrastruc
ture 
projects but also projects affecting vehicle operation or

maintenance other ordinary
than replacement and maintenance,
 
and
 

- socioeconomic indicators, including such data as are
useful for consistency checks, forecasts, etc. of transport
 
data.
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These data will be organized in files according to the
 

transport modes:
 

- road
 

- rail
 

- air, and
 

- others (pipeline, maritime shipping, ports, storage), 
if relevant, otherwise they wil be organized in just one 
general category. 

The genpra nrganization of the data bank files is shown in
 
Table 1.3-1. The key to the code iiumbers of files is given in
 
the following paragraph.
 

Coding-System For Data Items
 

Every data item has a 6-digit code. The first three digits re
fer to the file:
 

- The first digit is related to the type of data con

tained in the file: 

- 0 Converter files
 
- 1 Transport demand
 
- 2 Transport infrastructure
 
- 3 Vehicles
 
- 4 Transport operators
 
- 5 Other transport data
 
- 6 Transport projects
 
- 7 Socioeconomic indicators
 

- The second digit refers to the mode:
 

- 0 General
 
- 1 Road transport
 
- 2 Rail transport
 
- 3 Aviation
 
- 4 Other modes
 

- The third digit indicates the sequential number of the 

file within one same combination of the first two digits. It 
is a 0 if the file is the only one, otherwise, 1, 2, 3, etc. 

- The fourth digit indicates the hierarchical level in 

the particular file where the data item is located. 

Example: Data item number 211104 indicates that the data item
 
number 4 (in this case link length) on the first level of the
 

first file contains data about highway (1) infrastructure (2).
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Table 1 .3-1
 

(RGANIZATION OF FILES 
IN THE TRANSPORT DATA BANK 

Mode
 
Type of Data 	 General Road Railway Air Other
 

001 Zoninu
 
Converter C02 Comjnod

0 	 ity Class

if ication 

101 Passen- I11 Road 121 Rail- 131 Air 141 Ship
 
ger ,-b O-D way O-D O-D arrivals/

Transport 	 matrices 
 matrices matrices matrices 
 depart-

Demand 102 Commod- 112 Road 122 Railway ures
 

1 
 ities traffic traffic
 

volume
 

201 Con- 211 Pri- 220 Rail- 230 Air- 241 Port
 
Transport 	 struction mary Roaid way Inven- field Inventory


& mainte- Inventory tory Inventory 242 Pipe-
Infrastructure nance unit
 
2costs 
 212 Secon

dary Road 

I nv ntory 

301 Speed 310 Road 320 Rolling 330 Air-

Trarsport Model Input vehicle 
 stock craft
 
Vehicle 
 302 VOC character- character- characteristics
 

3 Components istics istics
 

Transport 
 411 Pri- 412 Rail- 430 .yr .a,- 441 Port-

Operat ors 
 vate vehicleways air e uthorities 
4 fleet
 

442 SADCOP 

412 Pas
senger trans

port operators
 

Other 510 Road
 
Transport Accident
 
Data 5 	 Data 

600 610 Road 620 Rail 630 Avi-
 641 Port
 
Transport Inter- Invest- Invest- ation
Projects 	 modal Investment & ments Invest- ments
 

6 
 mainte-	 ments 642 Pipe

nance 
 line In
vestments 
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Table 1.3-1 (Continued)
 

ORGANIZATION OF FILES IN THE TRANSPORT DATA BANK
 

Mode
 
Type of Data General Road Railway Air Other
 

701 Population
 

Socioeconomic 702 Labor Force
 
Indicators 703 GDP
 

7 704 Surplus Deficit
 

1-49
 



1.3.4 The Data Management Svstem
 

The Data ,'ana.ement System (DM9) 
nas been developeca by theConsultantn to support the national transport data bank. Itcovers a part of the 
comput ,rized p or-tion of the data bank.
should y nn means he treated as the whole 
It 

of the data bank oreven thr whole of the computerize! portion of the data bank.Neverth. l sks, 
 it has been desiqned flexibly enouqh to permitexpansion without much difficdlty, and such expansion is rec
O.mmnd ed.
 

The DMS consists of specifically named data 
files, direction
files, and controlling software.
 

Thy i)MS performs 
the following functions, and it 
can be applied

to a wide variety cf data:
 

-
 Enter data items.
 

- Retrieve data 
items.
 

- Delete data 
items.
 

-
 Sum and average selected records.
 

The user may 
specify certain keys for selected data items, 
then
the system searches data records which 
satisfy such specifications and perlorms 
the above functions for the 
selected record.-. Up to two files can be searched at the same time. Di
rectry files are automatically updated. 

Details of the DMS 
are presented in 
the SYRTRANS and DMS 
users
 
,]uide.
 

1.3.5 Future Needs
 

During the course of the study a great deal 
of data tore collected, generated, 
and compiled. Computerized
amounts to morte than 3,000 files 
data alone

totalling 17 million bytes.To print daeth uita on paper the size of this reportrequire more wouldthan 5,400 pages. In addition, there are infrastructure faci lit,/ inventory sheets twoin dozen binders andfo -]er: and numeroug reports collected from var-iou s transportrelated au, ncies. 

data, mostly 

There is; also a large amount ot factualin tabular form, contained in the reports of this

study.
 

This js the first time in Syria that transport-reolatedhave been collected and compiled in an 
data 

organized fashion withthis comprehensiveness and detail. All of the data, computerized or not, will be turned over to the Government, together 
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with the related computer software. If no action is taken by
 
the Government to maintain and update this large amount of
 
data, all of it will soon be inaccessible and thus useless.
 

The Consultants recommend the establishment of a national
 
transport data bank section within the Government. Its func
tions would be:
 

- to train its staff in the maintenance of the data bank 
the Government is receiving from the Consultants, 

- to establish routine data-updating procedures in cooper
ation with agencies producing the original data, 

- to establish routine data-reporting procedures in co
operation with agencies which are present or potential users of 
such data, and 

- to expand the data bank, computerized or not, thus up
grading the level of its services. 

The initial staffing of the section would be:
 

- a section chief
 

- two professional-level analysts, and
 

- five data-handling and filing clerks.
 

Because of its highly advanced nature, particularly in the com
puterized portion of the data bank, it is essential to have an
 
expert's technical assistance for at least the initial year,
 
and probably for the first two years of the section's opera
tion.
 

The technical advisor would not be confined to computer usage
 
but would be required to work with data bank input and output
 
in the Lroadest sense. His task would be to advise and assist
 
the Govecnment in setting up a viable data bank section within
 
the Government.
 

Since the section's successful operation involves, or depends
 
so much on, other agencies' cooperation, it is desirable that
 
the expert be comfortable in dealing with delicate inter-agency
 
relations.
 

Of the 39 items or areas identified in Table 1.3-1, one-half
 
have already been computerized. Computerization of the remain
ing 18 items should also be included in the major tasks of the
 
data bank section. These items are listed in Table 1.3-2.
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Table 1.3-2 

INFORMATION ITEMS RECOMMENDED FOR FUTURE COMPUTERIZATION 

C'odeu 
 Descriptiol" 11ni (omment 

141 Data on arrivi ng/d-partini ships and the cargo. 

201 
 Constfuctior .I-.;maintenance 
unit costs
 
Summary data already computerized. Survey
 
data are desirable.
 

230 Airfield Inventory.
 

241 
 Port Inventory.
 

243 
 Storage facilities.
 

249 
 Intermodal 
transfers.
 

310 
 Road vehicle characteristics.
 

320 
 Rolling stock characteristics.
 

330 
 Aircraft characteristics.
 

411 Private vehicle fleet statistics.
 

412 
 Inventory of 
passenger transport operators.
 

413 freight transport operators.
Inventory of 


421 
 CFS operating information.
 

CFH operating information. 

510 
 Road 
accident statistics.
 

610 Road project-by-project information.
 

620 Rail project-by-project information.
 

641 Port project-by-project information.
 

642 Pipeline project-by-project information.
 

Note: Mos-of the above infcrmation has been compiled manually

by the Consultants.
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turned over to the Government
The Zilog MCZ-1 computer system 

transport data bank
 

will be adequate for the expanded national 


for the immediate future.
 

COMPUTER USE FOR TRANSPORT PLANNING IN SYRIA

1.4 


1.4.1 Selection of a Computer
 

An analysis of data processing capabilities in Syria and the
 

use in this study were
 
process of selecting a computer for 


1.4 of the Final Phase I
VII, Section
presented in Volume 

Report.
 

that th(e advantage of
 
In summary, the Consultants concluded 


with contacts within Syria

carrying out computer work daily 


of having to use a mini-com
would outweigh the disadvantage 


puter system instead of the main-frame computer systems and
 

in tlie U.S. Based on the analysis

technical support available 


of the Ministry of
the concurrence
referred to above, and with 


Transport, the Consultants purchased a Zilog MCZ-I system. (A
 

second Zilog system was rented for five months during Phase II
 

accommodate the heavy progrcmming and computation workload.)
to 


the Zilog MCZ-l proved to be a rewarding deci-
The selection of 

superior software (this is
 

for the study. Due to its far
sion 
is one of the newest systems in this
 

mainly because the Zilog 

were able to develop


rapidly advancing field), the Consultants 

models
 

a computer model with capabilities almost as good as 


large main frame computers, except for processing
developed for 

speed and capacity, which were not constraining 

factors in this
 

study.
 

can handle up to
the SYRTRANS programs
The current version of 

links. If the number of


100 traffic zones and 2,500 network 

exceeds these limits, a larger computer


traffic zones or links 

system will have to be brought in. 

base
 
This should not occur in the
 

near future, however, considering the size of the data 


sufficient to model the transport sector Ln Syria. The same
 

can be said of the national transport data bank.
 

1.4.2 Training Requirements
 

In response to the Government's request, the Consultants ini

tiated a training course in computer analysis in the Consul

tants' office in early July 1979 for several appointed Govern

ment counterparts.
 

Training sessions were held regularly two days a week through
 
period after Ramadan. The
for one-month
January except a 


but only four

appointed counterparts initially numbered seven, 


participated in the training sessions in the latter months.
 

1-53
 



Due to the heavy use of the computer for the preparation of the
 
Phase I Report, the training course was suspended from December
 
1979 to April 1980. It was resumed in May 1980. This time,
 
the course took place three mornings a week with equal emphasis
 
on programing and SYRTRANS usage. Sessions were held until the
 
end of August 1980. Two of the four trainees were chosen to be
 

enced personnel to operate the SYRTRANS system. The Consultants
 

sent to the Consultants' head office in the U.S. to receive 
further training for eight weeks. 

This amount of training is not sufficient to qualify inexperi

believe that unless an intensive on-the-job training program is
 
implemented for concerned Government employees, the productive
 
use of the SYRTRANS system by the Government is not likely to
 
take place. It is strongly recommended that the Government
 
hire a well-qualified local computer expert to serve as a nu
cleus of such a program. This individual might be obtained
 
from another Government agency, such as the Central Bureau of
 
Statistics, or from the private sector.
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SUPRA-MODAL ORGANIZATION AND FINANCE 



Chapter 2
 

SUPRA-MODAL ORGANIZATION AND FINANCE
 

2.1 
 ORGANIZATION OF, AND RESPONSIBILITIES FOR, TRANSPORT
 

2.1.1 
 Findings and Recommendations
 

Basic findings 
are discussed in this subsection.
 

Although there are large of
a number ministries and agencies
involved in the transport sector, 
the Consultants 
have not
identified problems 
that would justify either 
a major reorganization of 
the sector, the creation of 
a single overall transport ministry, or the creation of 
a new coordinating council or
other mechanism above the ministerial level.
 
Some changes are needed in 
the assignment of responsibility and
in procedural improvements. 
 They fall principally 
into five
 
areas:
 

- planning, including manpower planning,
 
-
 the national transport data bank,

- road construction and maintenance,
 
- tariffs, and
 
- vehicle orerating costs.
 

The MOT organization is 
unduly fragmented and 
is not adequately

structured to support 
its primary responsibilities.
 

Personnel shortages are a serious problem in many parts of 
the
transport sector, with 
the shortage of qualified personnel

MOT being particularly acute. 

in
 
The generally recognized problem
of low Government salaries has seriously affected the transport
sector, where improved management is urgently needed. Personnel
shortages, low 
morale, and low productivity 
are the results.
In addition, personnel 
management generally 
needs to be made
more systematic, and there 
is an urgent need for training at
 

all levels.
 

The Consultants' recommendations are as 
follows:
 

- The Supreme Planning Council and its supporting
the State arm,
Planning Commission, should remain the only point in
Government 
where full inter-modal transport 
planning occurs.
The next step in the development of transport planning within
the Syrian Government 
should be to implement the type
demand-oriented planning used 
of
 

to develop this report. The main
tools and approaches in the system

TRANS, an 

are incorporated into SYRintegrated computer transport planning model specifically developed for Syria. The 
model and its components are
 
described in Chapter 1 of 
this volume.
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- Mechanisms should be established to ensure that the 
basic data, such as 0 & D surveys, traffic counts, and the road
 
and other modal inventories collected by the Consultants in
 
Phase I, are kept current on a continuing basis.
 

- The Government should make an early decision on the 
future location of the national transport data bank and the
 
SYRTRANS model. The SYRTRANS model is a planning system. It,
 
and the national transport data bank, will require input data
 
ranging from socioeconomic forecasts to traffic counts, which
 
must be regularly obtained from a variety of organizations.
 
The systems will also serve these organizations by providing
 
analyses they require. For these reasons, the Consultants
 
recommend placing this responsibility in the State Planning
 
Commission.
 

- The responsibilities for road planning, construction, 
and maintenance for all roads should be recentralized in the
 
Ministry of Communications, with the Directorates of Communi
cations in the Mohafazat reporting directly to the Ministry.

(This subject is discussed in detail in Volume IV, Chapters 2
 
and 3.)
 

- The MOT's authority with regard to tariffs should be 
clarified and its capability strengthened. Formal procedures
 
should be established to ensure that tariffs ar regularly
 
updated with competing interests fully considered.
 

- The MOT should be assigned responsibility for estab
lishing vehicle operating costs to be used by al-_ Government 
agencies, and a capability to do this should be created in the 
Ministry. 

- The MOT should be reorganized to bring its organization
 
structure and capabilities into conformance with its basic
 
responsibilities for the subordinate transport agencies and 
to
 
lessen the burden now placed on the Minister and his Deputies.
 
(An alternative MOT organization is shown in Figure 2.1-1.)
 

- The Government should seek means to increase the pro
fessional staff of the MOT whose training and experience are 
directly relevant to their assigned work. 

- The need for improved management is one of the most 
pressing transport problems in Syria today. A much wider use 
of incentive salaries, particularly in the operating agencies, 
should definitely be studied further. 

- Beginning with the MOT, personnel systems based on 
position descriptions that include duties and qualifications

and on regular performance appraisal should be established in
 
those transport organizations that do not now have them.
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- The MOT Training Directorate should be energized and 
staffed to:
 

- develop a training program for the MOT and identify
 
and arrange or conduct needed training for MOT personnel at the
 
center and in the Mohafazat,
 

- assume responsibility for training MOT personnel
 
abroad,
 

- review training programs of the individual transport 
agencies to assess their adequacy, to coordinate such training, 
to improve cross-utilization of training capabilities, and to 
identify needed multi-modal training that would justify a joint 
training course or facility, 

- A qualified organization and management officer should
 
be attached to the Deputy Minister of Transport for Adminis
tration to review and simplify the MOT's operations on a con
tinuing basis.
 

- The postponed project to construct an office building
 
for the MOT should be reactivated, or other action should be
 
taken to obtain adequate office space that is as integrated as
 
possible.
 

2.1.2 The Overall Organization Structure
 

This section describes and analyzes the organizational struc
ture for transportation within the Government of the Syrian 
Arab Republic. The analysis deals with both the organization 
as it is formally defined in decrees, laws, and regulations 
the de jure organization - and the organization it actually 
operates at present - the de facto organization. (The Consul
tants have obtained and translated into English the statements 
of organization and functions for all major transport agencies. 
These translations will be available to the Government for fu
ture use on completion of this study.)
 

The Central Government Agencies
 

Figure 2.1-2 shows, in schematic form, the Government organi
zations that are involved in transportation in relation to the
 
other agencies of Government. In total, the Consultants have
 
identified 9 ministries and 23 other organizations that are
 
involved in transportation at the Central Government level.
 
(This does not include organizations, such as the General Orga
nization for Phosphates and Mines, that operate significant
 
transport fleets in support of their primary purpose.) Of the
 
23 organizations other than ministries, 14 are general
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companies, and one, the Latt.aki Port Company, is a mixed 
remainder are administrativepublic/private company. The 

such as the Director of Civilsubdivisions of the Government, 

Aviation.
 

ministries involved in transportation have signifi-The nine 
cantly di erent involvements, in terms of noth function and 

with primary responsibility for

importance. The four ministrie5 
transport operation. ,r": 

- The Ministry of T-ansit)ort (NOT) , which was ,stal. ished 

develop- promote, and cnordiinate t ransport.in 1974 to 


- The M iiistc Omuni ca Vi n (MO() , whi ch i i-; t ospon

sible It,! al ' ,spect, exc'pt. m,:awor construct ion, ()I the pri

mary roi; i,twork anti technica I nul)fiwvisiorn oA tle secondary 

and tert i*o, et works. 

-. 1 , 't n t ry ot local Ad i n is tration, which oversees 
as manaqers of thethe Mohafaz, gverinnti; in th i r role:s; 

secondary :, t erti ary road network s. 

- The Minis try o) Petroleum and Mineral Resources, which 
productssupervise; distribution of crude oil and petroleum 

in-transit, for export, and internally. 

The remai nin mini st:ries have varied responsibilities with 

. The Ministry ot Tourism supervises theregard to transport 
the major puh] 1C inter-Karnc, 'I,-nran-port andl Touri ,fnCompany, 

Transcity bu opntrator, and the nwly established Tourism ard 

port Marktet inq Ctmpany. (The D)rani zation I or Military Trans

port als() proides publ ic intercity bus transport.) '[The Minis

try o1 c,,mry and loreign Trade supurvises tHe At tomachine 

the primary impcrter of vehicles. 'TIhe MinistryState Corpany, 
of Publ i Work and Water Resources supervises maijor port con

struction prolocts. (Railway construction is the re 5,pons biility 

of the General Company for Railway Construction. ) The role of 

Supply and Internal Trade is regulatory. It isthe Ministry of 

responsible for set ti ng tariffs for various transport services.
 

The Ministry oL Finance and the State Planning Commission, 

through K-he Five-Year Plans, the annual plans, and the annual 

budgot, ,rovide the primary formal mechanism for coordinating
 

trans, it planninq ard development on a national basis.
 

The Local GovOL-mon t Agencies
 

There are 42 d iscreto transport agencies at the Mohafaza level.
 

Twenty- iqht are go)vrnmunt organizations, with 14 Directorates
 
of Transportation and i Directorates of Communications, one in
 

each Mohafaza except Homs. In Homs, the Directorate of
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Communications has been incorporated inzo the Technical Serv
ices Directorat-, a MOiaza-lvel multl-service cvrqan zation 
that is heinq tst, on a pi lot basis. These 2Hc , ,,anization 
are administrate!d Qv the Minist ry of Local Ad..-nSt lati(on Ut 
receive technical d Lrpct ion and; suLpervision Irom the Ministries 
of Transport ond Umaun cations, respectively. The remainlnq
14 Mohafaza-Ievel or dnrilzations are the 
Cargo Transport ofices 
in each Mon taza, whic.h control tl allocation -I cargoes and 
movement Wi pri,,t. trucks. 'These are private organizations
that ar: close.ly rgqlatd arnd control led by the Ministry of 
Transport.
 

2.1. T oThe_Ministry 'I ransport 

The Ministry of Transport was established on 1 June 1974 pursu
ant to IWi slatio ye cree Number 93 to consolidate responsibil
ity for all transport other than roads and pipelines. Functions 
were transfe red from other minis tries, primarily the Ministry
of Communications, from which the basic personnel cadre also 
came.
 

Functions
 

The fun(tions of the MOT as prescribed in Decree 93 are as 
fol lows:
 

- to develop and secure !and, sea, and air transport of 
passengers and 
to organize and update transport consistent with
 
the development and growth of the society, travel, and tourism 
activities in Syria,
 

- to ii,.ve l)p and '-curet land, sea, and air trans}port. of 
cargo and qonds and to organize such transport rc n.istent with 
the economic dve [opment in Syria and the expanding trade 
exchange amn trans it trainsport, 

- to deve lop, promote, and raise the standard (oI the 
various means ol t ransportat ion sc- as to meet the country's
requirements, and to expand and strengthen the fleet of land, 
air, sea, and internal transportation,
 

- to cooridinato work among the various departments, or
ganizations, estah] ishments, and companies undertaking trans
port activities and their relevant services, and to develop and
 
integrate them, and
 

- to paicticjpate with the parties concerned in fixing 
transportation tari f s and charges and, in general, to handle 
all matters related to transportation and vehicles. 
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Subord inatc .Orioanizat ions 

The tollowinq transport organizations are attached to the 
Ministry of Transport: 

- General Oranization of Syrian Railways 
- General Organization of Hijaz Railways 
- Pro]ect for Peconstruction of Hijaz Railways 
- Lattakia Port Company 
- Tartous Port vompdny 
- Shipping Aqencies Company 
- Syrian 6Prera] Autnority for Maritime Transport 
- Directorate General of Ports 
- Directorate Gen ral of Civil Aviation 
- Syrian Arah; Airlirne.s Company 
- The Genra ] 'opdny for Railway Construction 

The Public hlis intrt fstafor Int arn,,il Transport, the agency 
respons iblei for urban transportation, was abolished on 12 
December i.979, and it- responsibi 1ities were assiqned to the 
Ministry of ,ocan Administration. 

Overall Struct ur-e and twrsonnel 

The o(rinizati it rlitur, of the MOT, as prescribed in the 
Minister of ranportK Dsecision Number 4 of 8 January 1979, is 
shown in i"qur. 2.1-3. (Discussion and analysis of the 
subordinate transport om-qanizations are contained in the modal 
volumes of this report. ) A brief description of the key 
organiz -ational elements follows. 

Any consideration of the MOT's orqanization must take into ac
count the serious shortage of personnel. As of October 1979, 
only 16 prc -t of tho Mouazateen positions in the MOT were 
filled, andi the number ot personnel actually on hoard was only 
17 percent of the authorization. The central administration 
was somewhat bettr f I than the MohatIazat, with the deficit in 
the latter partly madeo up by loans of personnel I rom the cen
ter. Al thouqh niot satisfactory, the situation in the central 
administration with re gard to the supporting Mustakhdameen per
sonnel is less seri us: Fifty-five percent of the authorized 
positions are filled and the number actually on board is half 
of the authorization. Hloweve r, even if one allows for the 
apparent over-author tzation in the MOT, these personnel 
shortaqes are so severe is to be nearly crippling. 

2 

The Consuitants have not identified any major backlogs of work 
in the classic sense of the term. There are no major cases of 
applications or correspondence that have been pending for a 
long period of time. There are specific instances where 
backlogs have occurred - if an office has only one profession
al, the work just stops if he or she is absent. But, in terms
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of work load, the shortage of staff appears to manifest itself 
and the limited amount of time that can be devotedin overtime 

to a given study or action, The Consultants have not reviewed
 

overtime records, but they accept the statements that some key
 

members of the staff of the Ministry work considerable volun
tary overtime in order to keep the work moving. Nor is it
 

necessary to review specific action documents to know that the
 
present staff is not able to conduct the in-depth review and
 
analysis that are required. This is apparent in any comparison
 
of the Ministry's responsibilities and its staff. (See, for
 
example, the sections on the General Studies and the Planning
 
and Statistics Directorates that follow.)
 

The key responsibilities in the statement of basic functions of
 
the MOT contained in Decree 93 are to "develop," "promote," 
"secure," and !'coordinate" transport, Pspite this statement, 
the basic organization of the Ministry is geared to regulation 
and control. The organization contains three principal operat
ing directorates (out of a total of ten) and one that is quasi
operational. The three operating directorates (Cargo, Passen
ger, and Vehicles) contain 41 percent of the Ministry's person
nel, and their current actual functions are almost exclusively
 
regulatory. The quasi-operational directorate is the Public
 
Relations Directorate, which is responsible for international
 
transport agreements.
 

Key Organization Elements
 

The Bureaus: Every multi-modal transport agency faces the
 
organizational problem of reconciling the handling of specific
 
modal problems with the requirement to coordinate and integrate
 
transportation, which is its raison d'etre. In response to
 
this need, the MOT has created three liaison offices, called
 
the Railway Affairs, Maritime Affairs, and Air Affairs Bureaus.
 
The title bureau is somewhat grandiose, since two of these bur
eaus have one professional employee each and the Air Bureau has
 
been a part-time responsibility for the Director of Administra
tion. All three bureaus have two main functions:
 

- to serve as liaison offices and contact points within 
the Ministry and to follow up on actions concerning their mode, 
and 

- to serve as staff arms to the Deputy Ministers on modal
 
matters, primarily the preparation of necessary action docu
ments and decrees.
 

The extent to which the staff function is performed varies
 
among the bureaus and is limited by the paucity of staff.
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Vehicles hirect-)orst.: The Vehicles Directorate is performing
the major ro:s.nni i] ity assigned it - technical direction ofthe Mohalaza 'Transp)rt Dire.ctorates in the application of the 
vehicle reqistration low, including fees, and the application
of tech.nical standars f )r all vehicles in Syria. In addition,
althouah not a formally assigned responsibility, the Director
ate serves as a registration center for all diplomatic and 
Government-o)wned vehicles. is a workload,This major involvingabout 20 ,rrcent of the automobiles in Syria and occupying
about 25 percent Vt the total staffi of the Directorate. 

Passenger Transport Directorate: The Passenger Transport Directorate is concerned exclusively with bus passenqer trans
port. It is responsible for overseeing the Mohafaza TransportCommittees in (jranting intra-Mohafaza bus routes, reviewinq and 
approving inter-Mohaf a za route allocations, ndfl rcommend inginternation a l ronteo a ignments for the approval of the Minis
ter. The Di rectorate participates with the Ministry of ,puly
and Internal Traide in setting inter-
 and intra-Mohalaza Fares. 
It participates in studies of future requirements for bus imports. In addi t ion, the Directorate directly supervises the 
establ ishient and op)eration of bus cooperatives th roughout
Syria. Thre are 80 such co-ops at present. (This function
ascribed to the Mohafaza Transport 

is 
Directorates but is being

performed central lv.) 

Cargo Transport Directorate: Although the Cargao Transport

Directorate 
 has riajor assigned responsihilities for interna
tional transit transport and it is responsible tor promoting
transport at qonds by rail, its principal preoccupation is thesystem of truck cargo allocations. The Directorate oversees 
the guasI-governmental Cargo Transport Offices in the Mohafazat, and it participates actively in the cargo assignment sys
tem. It issues standing orders for truck assignments and directs shifts from truck surplus Mohafazat to those with truck 
shortages.
 

I,eqal Di rectorate: The Legal Directorate is a single lawyer,assigned fr om the Ministry of Justice, provideswho a general 
range )f legjal services to the MOT on matters such as draft 
laws, requlations, and decrees; contracts; and legal disputes. 

Public i<elations Directarate: This Directorate would be more 
appropriate iy named the International Relations Iii rectorate.
It is thle central c(ant rol point and the repository far inter
national transport agreements including those regarding roadtransport. It coordinates participation by MOT personnel in 
international conferences 
and meetings, and the Director often 
serves as the Ministry's representative at such me tings. 
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Tile Finance Di rectorat- hand ifs tle 
Finance Directorate: 

is, operating,ordinary, that
budgetary and accoJnt inq for 

Transport 1)1 rec
expendatu res +(or the >1inistry an t, Mohat aza 

w.s1a t t r , the Direc torate rev1a 
the ca U (-f thc.torates. In 
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and consoizdate:: 

... nd flng 1s only a i,,rtion ot the 
th-- tare(, r ~p 

t-htO(. Mr. U aa i rectorat t i - n jority f 
funds avai ari, tt 

is rethekir pe-r.,;or.nn I and fui I( ~rile, I d t hro iq 
: 
hr 

; 
M Inis 

io 
ty 

rd':Ii 
0fo 

tr 1 .) i-,I L rc I rat' # Inl
Local Adlrl 

,	 , s. t ii: t. tran.r ()rt af(,
ordinar- e;y rii r r 1Vt t t 

iot revii w or 
cies I 1:; tilt,c oin)pt 1OpalI w , t)Lt i.t ():,; 


w it rir(dqro t to ithIIeI. It; sole
 
perfor aliv suv-r n ,,lie ro le 

otf 1otun c(' intertt -I t 1' Min, stl yrespon, ; 1 1 t 1 - tk ( ,t i1 I 
r or

in ( i it ii - tr 4xaPl, wh(iJ
r) t n Uifit.pretatrot. ar 

Port jI C? t ()r , thet!- alt i, l */ to) c,ict](M 3"I ,oft 1,;ul 
not. i 

,(,. Dli ,crott( -n rc:sponsi
gratuity rotYTh , :)V 


i 1 i I (i ( t.hr 
forI thE- in, , t.,, it ld !,t , wli ICh

bility 1 c - T (, i ,nI ilft ) 1l -ctor -
Directorat., ot ,IIIIIi( and s',tcti t t.I 

i S;uo,; thi Miriistry's
Il-o ()rI ,, st()re , coi, t- o i ,, ,ntate 	

i1n th- ;yr i.An Governtient 
ie- . ( It i. ; st.ndard 1 r1-ct ic' supp 

i nance ()fLace rather 
for this tlincti.n to) ie to)catE d ir th(. 

ot tach organizat ion. While it
I-stIit ive Officethan th r, n1 

that betterissue, the Consultants believeis a joevenment-wid 
result if financial and physical control were 

cont rol wroI d 

separa ted. )
 

exists 
Trainn ari Qualifying Directorate: This 	 directorate 

four emrployees areo-nf the Directorate'sin na.-,n (nIly. Three 
been devel

assfti( d else,(,where-., and no training programs have 
a driver traininqcurr(nt. y isuild ir,

oped to hIit . ('IM OUT is 
,vi;t udents, andIr ain Government andp triv(ate

school it Ada-,tto 
)l larmed for Aleppo, Lattakia, and(1 Homs.) T.he 

other s.c1I:)1; 1e-(, 
of traininq.tated I unct ions include a tull raineDirecto)rate's 

of trai niln'i. 1low(.ver, its 
and tire conduct proqrar--Ipnt vI 

trarlsnol t a(jencices isret(jard to s-)uboh)rdinateformal, rl],l with 
1lted to parti ci pation arid does not include ovo sicit of 

various 
tra ni lf pr o-res or tle I r coor(i ination amno tile 

agencies .
 

and Statitstics Director-
The General S-tudies and the Planninq 

the only present focus in 
ates: Theso two directorates provide 

the MO? for the inteqrated modal and inter-modal studies and 

if the Ministry is to discharge its
 
analyses that are ess;ential 


and coordinate transpor
respnnsibilities t, develop, promote, 


tation.
 

qiha General Studies Directorate is charged with conducting a 

wide range of analyses, including studies of: 

- operating effectiveness,
 
- needed coordination,
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- MOT operations, 
- tariffs and revenues, 
- tranport Dottl enecks, and 
- regquit--ments ind availabilities. 

The Genera I ,tud ies )irectorate has no MOT professional 
personnel] ,fi cialy to The is on loani i-gsislned it. Director 
from outs ide, te-l,,l try, and the other two professionals on 
loan tr;iIT i rinot have the ;)ackground in economics or 
analysi tho ste ,i ,expect to J nd( in sch a dire:ctorate. 

Ci it, not conductAs a (l tI r)J r(2ectorate has been abl(' to any 
of tle t'' )t ,l Jai s assigned to it. The- )irectorate has1' 

been he vi i n- ol',,ei in the design, awarding, and aiministra
tion of tl i(on l tants contract. In addit:ion, it has been 
occupe,2d wit V ,,d siguents, some of which are not within 
its formal firi(-tion :. Nor is it likely that the Di rc torate can 
come near t ulf ill n)i its ass igned role in the ftture with the 
presently iimitfei availa]i ity ot personnel. 

The Plannirj and bta'ttistics Directorate is sorewhiat better off 
in terms if pr.nnel, but only relatively so. It is another 
examle o)f the i n-allIilate number of MOT pers)nnel for the task 
at hand. 

The Di r""t.urate is isible for long- and sho0rt-rane]- plan
ning: , in" l in, the annual ijnvestmont budget- or the transport 
s 'tc), xclC t(Iadnsl nipelines. r:si andt Its o)nc)nsIibilities 
enco-ra is: the long- and s hort-ranqe plannini ot t11- 1 1 major 
tranls o r tagnci es shuord inate to the MT. 'i, unctions 
inclu. ic <sia plan, and project and approvalinl :u idance, review 
and mt()!1t LIqi lan imp tementat ion. The Sta . is ties Department, 
in a(d I t-I)n to the collection and analysis of transport 
stat ist iiI;, re'd i des statistical gu idance to other MOT 
e Ie n ts-,Ime 


The irctorate is formally charged with monitoring plan imple
ment at ion, and it has formally been given responsibility for 
monittrin, t-, co,'ntinuing operations of the s ubordinate trans
:,r t ,n t 1 t:,,,. This may be partly a result of pursonal ities, 
hut it a L,a:;t r rsult primari ly from the fact that there is 
no otlher leg ical pl ace in the present MOT organ izat ion for this 
re2F, hr)n,;t The also trainingi I i ty. Directorate handles abroad, 
a i nrk,'t torma I ly to General Direci)n assigned the S tad ies 
t 0 r a t ,' 

Key.}he esorine/.1_ 

The, ConAill t ints are favorably impressed with the general level 
ofleronel competence and energy of key MOT personnel . low
ever, v,ry few the personnel have training related to their 
p)rese(,nt assigninments. As of early 1979, there were only two 
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advanced degrees and only one degL-ee in transport among the top
 
23 personnel = There were no key personnel with degrees in such 
relevant fields as economics, systems analysis, or business 
administration. 

Office Space
 

There are no data in the MOT on area of office space per em
ployee, but it is apparent that the current office space is so 
inadequate as to be a genuine impediment to effective work. To 
confirm this impression, one need only visit a typical office 
where a Director, his Deputy, and a secretary all work in a 
space'so small that their desks abut each other. Indeed, space 
is at such a premium that it ap)arently has been a limiting 
factor n furtLher emp Ioyment. The Ministry had an approved 
project in 1976 to construct an office building, but the pro
]ect was postponed because of a shortage of investment funds in 
that year, and it has not been reinstituted. 

Management
 

Within the ma-or limitation of the relevance of the overall MOT
 
organization structure to the organization's primary purposes,
 
and some over-orqanization, the Ministry's statement of func
tions, relationships, and lines of authority are generally
 
clear.
 

InterreLationships among organizational elements are, in gener
al, limited to those that are required because of unavoidable
 
common interests. For example, both the Passenger Transport
 
Directorate, which has primary responsibility, and the Planning
 
and Statistics Directorate, which has a genuine programming
 
interest, participativ, in a recent study on the requirements
 
for the import of b)uses to meet forecast passenger traffic 
demand. 

There are a numbe r of pr-ocedures, prima ri ly on administrative 
matters, where the "Iini-;ter or LDeputy Minister's approval is 
required on matters that do not appear to warrant attention at 
that level . The most common denominators appear to be: 

- matters involvinq another Ministry,
 

- matters wher, there is no e.tablished system, such as 
with the Consul tants' contract, and 

- matters whore s pecial control has been imposed by a 
higher authority, tor :xmpie, personnel appointments. 

Despito, the, exam;< ',, t-he ('-nF iltants have also found that 
there is .ome dwl .,tion o authority within the MOT on matters 
that presently mak. up the main substantive parts of the 
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Ministry's business. These limitations on delegation of auth
ority are not peculiar to the MOT or even to the transport
 
sector. They appear to be an inherent part of the government
 
system in Syria, and there is little that the Consultants can
 
say about them beyond the fact that over-centralization is in
hibitinq efficient operations. However, there is no real dele
gation of authority on matters dealing with the subordinate
 
transport agencies.
 

2.1.4 Planning
 

Overall Organization
 

Primary responsibility for national planning is vested in the
 
Supreme Planning Council. The Council is chaired by the Prime
 
Minister. The Supreme Planning Council is responsible for:
 

- defining plan objectives,
 

- providing guide figures for annual, medium, and long
term plans, 

- recommending annual, medium-term, and long-term plans 
to the Council of Ministers, 

- coordinating between plan sections, overall plan bal
ance, and optimum utilization of productive capacity, and 

- supervising plan implementation and directing actions 
to improve it. 

In the execution of these functions, "The Council may issue all
 
decisions on cases and matters within its competence with
 
respect to preparing and executing plans. Such decisions shall
 
be binding upon all government and economic bodies."
 

The State Planning Commission (SPC) is the "technical organ for
 
the Supreme Planning Council to enable it to perform its func
tions in terms of State planning policy, and supervising its
 
implementation in the economic and social sectors." As such,
 
its functions are extensive and comprehensive. They include:
 
planning methodology; plan preparation- supervision of imple
mentation; concluding external agreements for economic, scien
tific, and technical cooperation; and, with the Ministry of
 
Finance, estimating external and public sector revenues and
 
foreign exchange.
 

Within the SPC, the Transport, Communications, and Storage L,".
rectorate has eight professional personnel, one engineer and
 
seven economists, one of whom works solely on telecommunica
tions.
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The budget procedure, which coordinates with and supports the 

planning process, was descrihed in Volume VII, Chapter 2, 

Ipha: u i Peport.Section 2.1.6 of the Fina 


2.1.5 Changes in _verall Oranization
 

General
 

Qt the MOT, as set forth in Legislative
The responsibilities 

Decree 93, are very broad. They encompass land, sea, and air
 

transport without qualification or limitation. They include
 
"promote," and


responsibility to "develop," "secure," 

"strengthen" such transport and require the MOT "to coordinate 

various departments, organizations, establishwork among the 

ments, and companies undertaking transport activities and their
 

develop realize integration
relevant services, and to them and 

among them." (While the term supervise does not appoar specifi

cally in the MOT's statement of responsibilities, the Consul
is inherent in them. Taken together,
tants consider that it 


the Minister
the responsibilities can only be discharged if 


supervises and directs the subordinate transport agencies that
 

are attached to him. This is assumed in the discussion that
 

follows.)
 

Although there are a large number of ministries and agencies
 

involved in the transport sector, the Consultants have not
 

would justify either a major reorgan-identified problems that 


ization of the sector, the creation of a single overall trans

port ministry, or the creation of a new coordinating council or
 

other mechanism above the ministerial level.
 

changes are needed in assignment of responsibility and in
Some 

procedural improvements. They fall principally into five
 

areas:
 

- planning, including manpower planning,
 

- the national transport data bank,
 
- road construction and maintenance,
 
- tariffs, and
 

- vehicle operating costs. 

Planning
 

that the Supreme Planning Council and
The Consultants recommend 

the only point in the Govits supporting arm, the SPC, remain 


They
ernment where full inter-modal transport planning occurs. 

numhave adequate authority to perform the vital role, and the 


persons with suitable training for this complex task is
ber of 

limited. This responsibility should not be dispersed between
 

two Government organizations both of which have a responsibil

ity for sector-wide transport planning.
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Planning of the transport sector in Syria has been less sophis
ticated than is desirable The problem is not basically an
organizational one, although manpower limitations certainly 
play a part. The basic problem is lack of data and the tools to 
use them. 

The Consultants sgqest that the next step in the- levelopment 
of transport planning within the Syrian Governnpnt be to imple
ment the type of ,demand-oriented p lanninq used to d evelop this 
report. 'Ihe main tools and approach e s in the system are incor
porated into SYR'[T ANS, an integrated computer transport plan
ning model. The model and its components are described in 
Chapter I of this volume. 

The Consultants belive that this planning system will provide 
a sound hasis for transport planning through 1985 and for fore
cast requirements to tile year 2000. But the system is perisha
ble. If it is iywt maiitained ard updated (by, for exalmple, 
creating new zones as demand changes), it will soon be of 
little value. This will also happen if the basic input data,
such as traffic counts and road inventory, are not kept 
current.
 

Manpower Planning in the Transport Sector 

The Need
 

A critical factor in the orderly planning and long-range devel
opment of the transport sector is conducting a manpower re
quirements study to define skill needs versus availability to 
the year 2000. The Consultants have projected transport demand 
to that year but a parallel manpower study is beyond the scope
of present work. Such a study is necessary, however, to permit
long-ranie pianninq of the training programs needed to develop 
skills found to be in short supply. 

The Manpower Planning and H1igher and Technical Education Direc
torate of the SPC has recently completed one phase of its
nationwide manpower survey. This survey will provide manpower 
inputs to the next five-year development plan. 

The Directorate has identified the number of employees theon 
payroll and the skill needs of each organizational entity, in
cluding those in the transoort sector, as of 1978. They are
listed by occupational code and by level of education. In ad
dition, the survey obtained data on forecast 1980 year-end man
power needs for these organizations. Attrition was taken into 
account in this projection. The occupational codes used were
basically the International Labor Organization's "International 
Standards for Occupational Classifications" (ISCO) with some 
mod if icat ions. 
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The survey can be used to provide the baseline data for future
 
projections of transport sector manpower needs. The ISCO
 
codes, however, will likely be too general for many unique
 
transport skills and sub-codes may need to be developed.
 

The Manpower Study
 

It is recommended that a manpower study be undertaken to
 
identify present critical skill shortages in the transport
 
sector and to forecast future demand for these skills. Ideal
ly, such a forecast would be to the year 2000 since the Consul
tants' SYRM"71 model projects transport demand to that year.
 

It would be desirable to hire a manpower planning expert under
 
a technical assistance program to assist in this work. At
 
least one year would be required.
 

Suggested terms of reference for this study follow.
 

Review results of the recently completed manpower sur
vey by the SPC's Manpower Planning and Higher and Technical
 
Education Directorate to determine the applicability of exist
ing transport sector manpower data as a base line for projected
 
future needs.
 

- Determine whether the classification system used by SPC
 
for defining skill levels can be used for defining the detailed
 
skills applicable to the transport sector (e.g., stevedores,
 
traffic dispatchers, diesel locomotive mechanics). If not
 
applicable, expand the classification system as necessary,
 
using the U.S. Department of Labor's Dictionary of Occupational
 
titles as a guide, if appropriate.
 

- Set up a plan for using existing manpower data (needs 
versus supply) where available, and gather additional data if 
gaps are found. 

- Establish base-line 1980 manpower requirements versus 
supply for each organizational entity in the transport sector 
and collate the data for the sector. These requirements should
 
be based on the skill classifications determined in the second
 
task.
 

- Project these manpower requirements initially for the 
next five years based on each organization's expansion plans to
 
coincide with the five-year development plan, and then to the
 
year 2000, to coincide with the Consultant's long-range projec
tions of transport demand. Develop an appropriate forecasting
 
technique for these projections and identify the error range of
 
the projections.
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- Assign priorities to identified critical skill short

ages and recommend actions to be taken to alleviate them.
 

- Investigate skill mobility as an integral part of the 

study. 

- Prepare a detailed report on overall results. 

The National Transport Data Bank
 

The present division of responsibility for transport bears
 
where a national transport data
directly on the question of 


the associated programs, and the present mini-computer
bank, 

two basic purshould be located. The data bank will serve 


poses, and while each purpose has some unique data require
ments, there is a broad overlap between them. The purposes
 
are:
 

- to support transportation planning, and
 

- to provide information essential for effective manage

ment of transport operations at the Central Government level. 

some compromise be-
Any organizational location will involve 

tween these purposes, and their relative importance and timing
 

initially
are factors to be considered. Since the data bank is 

to be primarily a planning tool, the logical location would be
 

in the SPC. Because of its location in the Government and its
 

strong statutory authority, the SPC would be in a position to
 
must be provided by the several
obtain the data inputs that 


ministries involved. Moreover, the SPC, is the only place in
 
can
the Government where true multi-modal transport planning 


take place. An added advantage would be that in the SPC the
 

transport data bank could potentially serve as a nuclear compo
nent of a broader national multi-sector data bank and planning
 
system.
 

The major disadvantage of locating the data bank in the SPC is
 
its remoteness from current operations. Data needed for plan
ning are not as frequent or as timely as they are for opera
tions, and there is some question as to whether the SPC, not
 
being directly involved in operations management, would be
 

seized with the need to collect and supply timely operational
 
data or to create the programs to use it effectively.
 

If the primary purpose of the data bank is to support effective
 
management of transport operations, the data bank should be
 
located in one of the several operating ministries. Because
 
the MOT has by far the major responsibility for transport
 
operations, it would be the logical choice. The major advan
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tages here would be location of the system at the point where
 
central Gperational management must 
take place, thus ensuring

ready availability of needed information 
and analyses and
 
providing the motivation for timely data collection and

production. It might also give impetus 
to the MOT to move
 
toward a stronger role in overseeing the operations of its

subordinate agencies, Most of the data required by the SPC 
for
 
planning would be 
a natural product of the operating data. The

major disadvantage is the question of whether the MOT is
 
organizationally in a position to obtain necessary data inputs

from the other co-equal ministries, especially the Ministry of
 
Communications, This is potentially a serious 
problem. MOC
 
systems for collecting and maintaining critical data such as
 
traffic counts and road inventories have broken down in the
 
past, and special effort will be 
 needed to continue the
 
programs undertaken by the Consultants in the course of this

study.
 

For sev _rr years immediately follpwing the conclusion of the
 
present study, transport planning ... certain
s almost to be the

dominant reason for having a national transport data bank, The
 
body of programs that will have been developed are those that

comprise SYRTRANS - a multi-modal transport planning model; and
 
the contents of the data bank at that stage will be 
the data
 
collected for use in the model. Moreover, as discussed below,

the MOT is not currently organized or staffed to supervise the

operations of the subordinate transport agencies. Under
 
foreseeable circumstances, it would be 
some time before the MOT

could fully utilize a data bank for operational management,
 
even if the data and programs were in place.
 

For these reasons, the Consultants recommend that the national
 
transport data bank, the Zilog mini-computer, and the SYRTRANS
 
program be placed in the Transport, Communications, and Storage

Directorate of the SPC at the completion of the study. How
ever, it must be emphasized that this is an initial step and
 
that over the longer term an either/or decision is not manda
tory. The cost of a mini-computer system is minor in the
 
context of the total transport sector costs in Syria. A logical

progression would be 
to place the present computer and the data
 
bank in the SPC, with the MOT acquiring its own systems soon
 
thereafter. The latter could collect required data, analyze

and use it for more operational purposes, and supply infor
mation in approximate.,form to the SPC for planning use.
 

Road Construction and Maintenance
 

The present division of responsibility for road construction
 
and 'maintenance between the MOC and the Ministry 
of Local
 
Administration precludes effective road planning and is
 
resulting in substandard construction and maintenance work.
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tions in-I th.e Mohaafzat. Participation of local admin1stration
authorit ioS w(,Ld ie it:ovidojd tor in the budget and Kufnning
review hr) i:-

Trans ).it 'Iii f fs 

Are r't-Tar r t k rItca i element: ot effective tran,'nort manage-Mtant. A- is pointed ut.i in Chapt c rs 3 and 4 below, nat io na 1 I a-Lion o t i I and road passenqer and f re i qht tar f Is is essentta ii t, Irci-It ) I-vt .o t i at irail in.: rswtt ';-',l~-. ti : WOal]] ( n . it .' -. i[rovlde tj:,e ,'(:.tt,:i .4 ,, ,i 

hee t To_ t ) n t. r 

Despitr- t' i.: ; , '. w nc f i I s,t tm N, , '' Ii:: t' r(to t .' is a rno v1) n and it-s )rcjirIzat lonal c ipis ty is; weak.Iee' e. ' . ta to; oi lv thfat tile )'T is "to part i ate with the
partit-:I cwlm*;' i in ixring transportation t-i i nn Coharges," Ind t ,o I i f c) orma. mcch ian.irsm f-stan Isii wlIo,, II h it
 
can do so. 'Tht, I I ta1 i
iK'k t I nli-oa. , ) I)[Irt] it t e-roi1, t1979 wa ,, 5 t i t1 lV,, "'ii . It W I 
late 197 : , 

t in 
'1 , -: ta i f, i n !1 Fpos)0l: 1)' F,' Ihoc 0itI r - i. .I Wi)rk. ir! (;JF()iII Li f t. (_rL1(I 't 1. FS '1 ral%int r im .l I:-iyao. r,anInIcrease in csn,;i.r t-i [EspIopose.l It . ' V in 1 .try of, Supply and I rit,r ci 'Irab'_ i!i ATir c11979 h-a( rt )2:,.il icted,] on seven montIs lateIa2.t.-)'"s. 

respon ]ii 1 i t L-, wi t h regard to fs need to h iln'tarif c .'' (I
ci tic, w id a i' 'ciinj.;. inrust be created to previ t *F ,]uat:,cons d( ratoi O( the competing factors and cOij +.' i 2 in (j in-I s try
intere;ts! i nvo, ved in setting tariffs and ensr1e- t lat theyregularly revi coved and updated. [ f this 

are 
is to be d<olit, low

ever, the MO'T will need to be orqoanized and stat ed to 02;charge its ass ig ned responsibilities, and the )r e ,lit i r-a(Imented responsili [ ity for tariffs within the MOT wi II hlave to
be consolidated. 

Therefore, tile Cons i talts recommend that pc i mar rpnu. l1)n- i bility for recommend ing road, rail, and ai pas<';enger aIIldfreight tari ffs be lass igned to the MOT. The Mnistry sh 1ouldformally chair a committee which includes representativi ; fromall government agencies. Wfthin the MOT, the responsibility
should be assigned to the proposed General Studies and TariffsDirectorate. One professional staff member, preferably with
specialized training abroad, bysupported sufficient clerical 
staff, would be required. 
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2. 1].. a ri[a{: .'a:t}i> .:i. XM r.stxjt Transport 

The MCT nerith iflz, a, 10 directorates5 and 42 separateis r.-or 
and an onhoard professional staff oforlanizt(r 

T , 	 C, ;lit r ,, efore consider1 n(; tih, oijeratirTq.71. 	
deputies) or the M i jtr 1Sagencies i rcto tt.l- 1rud 3 

tOC) .1 n tI. -ay1 i artr t"l' 1 Tv, 

of co ltl()l t:.ai t C 5U-t-. Mu tU ar;t- i, t r s';u)ort 
, 	 15 1l . ;e , 

krn 11-

t cit [JI:i t , r , .,:, to tt1 Minister. qht :;paai w il.Iin 
agencie:; 

by cumbi nu fn,l -,m,2' i Irectorduce,the MinIstry itselt can i.), t, 
a u<h th (n. 	 ult -nts rec(In 1ze trhat ui l. tke pc( s(ntats 

n r t n t es
qovernimCnt sys t-C.te., th is pi'lht r ur - (7) r l O( 

for pres( rr a n t ut iU ,, er.oine .. 

Ow--Ir, rn,- rF. I :1rL-rilj) tween the suboic irut Auer~cie; an-t 

the fact t, t it is not now orciii c, )to e t-ctiIy ri ichscharge 

These respo,ns I t Jies requireits primary responsibilities. 

that the MOT )t- or(anized:
 

- to review ano 	 analyze the long-range and annual invest
and pro]ects of its: suborinate transportment plans, pr;lram3, 


agencies and to mon it)r the-r implementat;() ,
 

- to play a ead r-ole in de termi n i nq passenger and 

freight tariffs, 

- to conduct independent modal and cross-modal studies of 

both proqramminq and operational natures, and 

- to supervise and coordinate the operation of the subor

dinate agencies. 

the first three functions would be adequatelyOrganizationally, 
provided t or tirough the P Ianning and Statistics Directorate 

and a strengthened General Studies Directouliit It is the last 

is the major gap in the Ministry's organization.function that 
The Minister cannot supervise and coordinate the operations of 

without adequate12 separate subordinate transport agencies 
three bureaus (the liaison offices)staff support. Nor can the 

perform this function. They may provide a needed contact point 

in the Ministry for their client agencies, but they are more 

representatives of the agencies than independent overseers 

serving the Minister. 

could be assigned toThe operational management functions 
separate modal operations directorates or to a single opera

directorate
tions directorate combining all modes. A single 


would lessen the span of control of the Minister and improve
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the capabi Ii ty for cross-moJal coordination, but it would 
probably nav, to iw 'rqanized internally into nodal depart
ments. The '.-ior =4-.Awvin' A" of a sinqile 11ncnrU t'wO la noU0! 

the concentritio-. ot r A'.w;r.ikil ty that it wK:,i .,,-p nnt. 

The advantaq,-s and ,i sadvantanes of separate riodaI op)erations 
directorates are tW, rverse of a single on(,. V'i le .V;IaI 
dirpctoratot:; W)Ll incroase thu :pan rf c(n t ] wi tLir the 
M inistry r . . t,l , tki.; wolo 1aj tend Le offq:; t r t o , te :.'tion 
in the t cc ivv Pi r n! control over tie s nr-, t a ,:ti -:. 
Addi t l nAl l ' , tie prusfnce o1 a st ionji (] i cr'I 'itd1 -,F- and 
Tar f fis Prectorato to examine ma]or inter-modal prrational 
problems would provide staff assistance for the required 
into r-modal .-onrdination at the Deputy Minister are" Minister 
leve I. 

ThA present l ineO directorates Cdeali nq with coi s. d,' i 
tran pbor t srould ne consolidated int:is epr.cu.. The Vi:>C es 
Directoradte is -mrt orminq operatiuo iAi t dilCtioh, wk,h. , V' ;:] be 
better paced below the Ministry 1ev' 1. The ConsuItants rec
onnend tit this directorate be res tab Iisshd :is 3 (en e La 1 
Di roct)rat, for Motor Vehicles, analaqous to the Dhi rectorate 
General nt <iv; Avi ation. Its functions wou], I LnUcde ,driver 
train in. 

The Consu Ltants have tentatively ident it ied the io Liowinl 
functions that cou ld be assigned to each of the modal 
operat ion directorstes. 

The directorate would( serve as a staff arm to the Minister of 
Transport and, wiere authorized, act in his behalf: 

- to review and analyze the annual operating and finan
cial plans of its subordinate agencies for conformity with 
national and transport policy; for internal consistency and 
practicality; for adequacy of production targets; and in coor
dination with the other operating directorates, for potential 
inter-modal problems, 

- to monitor aqency performance against approved operat
ing ani financial plans and production targets, to determine
 
causes of over- and under-performance, to propose solutions for
 
identified problems, and to recommend problem areas requiring
 
further in-depth study,
 

- to participate in review o' tariffs in its mode,
 

- to review proposed construction of facilities and pro
curement of equipment from the standpoint of operating effec
tiveness, and to make appropriate recommendations to the Plan
ning and Statistics Directorate,
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- to ass ist ania represent the subordinate aqencies on 
matters that re ljirc action at the Central Government level, 

- to serve as a contact point Ln th MOT for modal. 
matters, and 

- to participat, in the preparation of regulations 
appr'opriate to its modk and to conduct appropriate rejulatory 
activities.
 

The Consul tants have recommended a)v, that. Hv- osentf SYR-
TRANS model and national t rans)or-t data ian,- 0, a"c.i in the 
SPC. lowevor, the recommendatioo ntont,. that 34I wi i need 
to develop an ind('j,"dnt comput , caah lit'. T at capabi lity
should ultimately serv. all , m,'i ; of tho of i ; tion and 
functions ranging I r n panninj t o a'viil 1. I1n typ'A e con
puter used in this st"A<' would ;w .ij uitp t "I , ;o '']tc 
future, and organi zati nal )rovIsi-. na. K al no Fade for it. 

Whatever orqanizationa1 solution ig iofopted, I t s " tect iess 
will depend on the extent to whicn re.al authorit, and r.sponsi
bility are delegated. If there is- no delegation beyond what 
presently exists, a (irectorat e or directorates can isetully 
serve as a staff arm to the Minister, providinq him with inde
pendent advice on opirational prohlems that wi i Irove his 
ability to supervise tht, siiburdinate aqencis. Biut, without 
real delegation, the invnivement ol the staff wi 11 b limited 
to matters of minit- ial interest, and lesser, ibt important, 
matters will not he efoectivoly dealct with. 

Based on the above consideratns, the Consultants have pre
pared the recommended alternative organization for the Ministry
of Transport shown in Figure 2.1-3. To further delegate auth
ority and to releive the burdens on the Ministry, the recom
mended organization groups the functions of the Ministry under
 
three line Deputy Ministers:
 

- a Deputy Minister for operations, 
- a Deputy Minister for Plans and Studies, and
 
- a Deputy Minister for Administration and Training.
 

Personnel
 

Additional staff is a prerequisite to other actions to improve

the effectiveness of the MOT. Training programs require per
sonnel both to be trained and to conduct the training, and
 
there is little point in creating new organizational arrange
ments that merely stretch a limited staff even thinner. While
 
the problem is particularly acute in the MOT. it is common
 
throughout the transport organization of the public sector.
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Employee morale and productivity are low, and a few people 
carry a disproportionate share of the 
load, Despite laws to
the contrary, many employees hold second jobs outside 
the
 
Government, and in 
some places older, competent staff members
function~with no replacement in sight, As 
they retire, the
 
crisis will worsen.
 

The problem of Government salaries 
is generally recognized in
Syria, and it 
is not within the scope of the Consultants' work
 
to recommend substantial changes in the overall salary schedules for Government employees. Nor is it evident that across
the-board increases 
will solve the problems. However, the
transport operating agencies 
are economic enterprises. Within

broad limits, salary systems and salary increases that contribute directly to improved productivity would be more than offset'
by the financial and economic returns that would result.
 

The Consultants can 
only state- clearly their conclusions that-the salary problems must be solved and that increased qu'alified

professional staff are essential to 
achieve effective performance of the MOT. 
 The Consultants recommend 
that the Government review possible means 
to obtain the needed personnel.
 

2.2 TRAINING
 

2.2.1 Introduction
 

The Consultants have noted 
that in-service and some formal
training is required 
at all levels within the MOT and in its
 
subordinate establishments.
 

The existing situation within MOT as 
regards training and human
 resources development 
is critical. (Human resources develop
ment is defined as all of the factors involved in adapting an
employee to a specified position. These'cincde manpower plan
ning, selection, hiring, orientation to the 'job, training to
meet job requirements, and 
career development.) There is no
central planning for human 
resources development, no coordination capability, 
and little actual training capability except
in the civil aviation subsector.
 

A training department or section exists, usually 
in name only,
on the organization charts of the major agencies. This function

is seldom staffed, however. 
Even the MOT's Training and Qualifying Directorate is not staffed, except for the Acting Direc
tor, whose sole work to date has been helping to set up driver
 
training schools.
 

The fact that the MOT is a relatively new ministry is probably

one reason 
for the lack of attention paid to training. It is
 now timely, however, for 
the Minister of Transport and his
 

2-25 -°'
 



senior staff to provide backing to the development of training
 
capability throughout the entire organization. Such develop
ment must start at the top of the organization and must be
 
fully backed by top management in terms of establishing policy,
 
developing plans and guidelines, providing a budget, and peri
odically evaluating results, If this is not done, the MOT
 
training function will continue to be ineffective.
 

This means immediate activation of the Training Department in
 
the recommended Training and Personnel Directorate. As pro
posed, the charter of responsibilities of thit department
 
should also be broadened to include coordination, guidance, and
 
some control of subsidiary establishment training. In addition,
 
the MOT should require that the training fuction in each of its
 
individual establishments be activated, that qualified training
 
managers be hired where necessary, and that they begin to iden
tify critical training needs and assign priorities to them.
 
.The Consultants' reports in the modal volumes should Provid.. 
the basis for doing this.
 

2.2.2 	 Relevant Basic Principles in Development of a Training
 
Capability
 

Training should make a positive contribution to meeting the
 
basic objectives of the organization and should be evaluated on
 
..
the basis of how well it does this.
 

Operating Establishments: In these establishments, productiv
ity is 	generally the primary objective. Training programs must
 
therefore be planned to help improve productivity. How well
 
they do this can be measured through cost/benefit analyses and
 
results can be shown in terms of cost savings.
 

Ministry Level: In the ministries, training is required pri
marily at the management and supervisory levels. This type of
 
training (e.g., in management practices, communications, plan
ning) is moe difficult to measure in terms of results. Train
ing in these areas should therefore be thought of primarily as
 
an investment in human resources that results in improving the
 
skills of the staff and increasing its potential, and hence
 
contributing toward overall MOT objectives.
 

A second basic priciple of an effective long-range training
 
program is that it should start at the top of each organiza
tional entity. Senior managers who take short courses or sem
inars in management by objective, for example, will be encour
aged to carefully examine, or perhaps even 'redefine, that en
tity's goals and objectives. They will also better understand
 
how these goals and objectives can be translated into both
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Strategic (long range) and tactical or operational lans. 
Implementat ion of such plans requir ,s evaluation of the organizatlon's; manpower capaility and needs. This action in turn 
leads to ,( finition of specific traininq needs to meet specific
ob]ectives. Top management must understand and endorse this 
process.
 

Management must in need for such 
traini ,I ad:,J must reco(gil/Z that it generally pays , t ;elf 
in terms (,I hligher productivity and perforImance. Otlherwi se, it
will b(-- net lected or considered some thing goodl to have i t t 
can iot t orded but ti-e irst to be dropped ifl the iudge;t is 
limitej. 

believe the object ive-ori(ented 

Thle_ tI1,1.1orl d princip]l, which t ran.",port :;etor trainin(I ml1st 
-ob.1) '1vf v . that in r e L ires o bs hortt - q. f,lf 

d V - (, ''1.)(r' % c:td,'<ai ) plannirit. mlih p I. IInc lr~ ~~ a 4 I OL' 
the line rna -l,J, .r il tihn organiz 1t t.un. Thei r - tb - \[ i-s in
their )wi hiw'.1{ E ( . 'r-. qnouid -c, , u-tive y in ved 
wit he h ntr in ti- f in deveIop~nLo plan a;nd promlrams for
thei r rwi, a ,is ilasud on these n es. These plans .hould in
c 1ud, t ow to ins t t at rta lize the training function so that itbecomes; ,a col; rlin.,ro oH-(rat iont. 

TrWt-i ,--,s ,:r, ic-nra 1 ly mst effecti1ve when thIeI oint 
rcro-:;s abovp1 annli ) Iutd is jointly carried into imp1imen

tat ion. 

Since i l l dooart-a:it in an organizational eInt ! ty conduct on
the-lo, ti-al a.o, ei t her casually or by des ign, th( extension
of th is to coordiiat, d training programs where the department 
manager or ta i i ftaffmember participat,s act ice v wi ththe trai 11i11i .ntaff is usually most effective. 'Th1is approch to 
train, inq is being by 'hhecurrent ly used Syrianair. departmentmanager invol ved in a specific program is given the necessary
incentive to( p1 an and even conduct courses by being paid , xtra.This approachl benefits both the operating departments - which
 
receive improved trainin, 
 - and the training staff - which canbe kept small and can concentrate on developing improved teach
ing techniques, syllabi, and teaching aids. 

A fourth major principle upon which MOT's future training plans
and actions should be based is that an evaluation system must 
be built in to the overall program 
at its start. This evalua
tion system should be designed to measure how well the program
does in fact meet stated objectives. When an objective is
increased productivity, the change 
in output of the trainee can
 
be measured. If, in actual practice, trainees,
the for any

reason, are unable to 
apply what they have learned to their ac
tual job in that job's environment, the validity of such train
ing must be questioned. Continued feedback 
from the line
 
departments to the training department is therefore essential.
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Finally, a rian,,w rein rZ s tud should be an integralC(.,nts 

part of any long-ran<, t ra ni rig program. 

2.2.3 	 MOT-Trainiiq anai Personnel Directorate -Training
 

Department
 

The functions ot t CCiesent 1'r,lininq Quality inqOciri 1,irecto
ate are riot l)o ,id eno(ugh to 1 i].t I] tn( MOT's n ; i, tes;jii
bility: Itt )ord ii::at(, wor. or,0 tIle ,.avt iss ini ;teria] 
departMCerIt'' an , IoiL d , ry ostaf] shI,.,.nts In, particular, 

1 annil(l , ronit : irrii, rorIi nat ( ri c, t -,ii ri, i w t 1thin the 
:.! ( ' , s t:-I )1, i . . .-;ta i,1shm nts s mandatory if t e Ministry 
1 ;- to ( e, 4iu-op r l- 50rctrIIu v , ani is tr; I imet, - 1 'D t:-1 

ited hys i.:a] r0 1--r 	 lV. tIst ii I 1rConr 

''rr 	 as ~ti :1or-t' a s;rious ii *-I< t, st .on,.tht.,i !tlh 'Ira inlin-g 

l),eartmentMe jal-a. MDI To an1 provid t w it tt, Iiity dehvelop 
policy and ralinI) jutiled_ s, to plan, to ct ,mlinrIte, and to 

re are tra in l !)ro r-am .- 7Io nt lv wi tL th1 ; vat i,)w-; es- t-.Id1 sh-

Inves tr- i t i l t r i n ni ri s t h done wiso v. I Ii cat ion of 
effort, I aci I it ie , and ( odrc s ipu.t h(, avoi td comionu) and 
iroqram; (devol e('d wil.t, i 1) 1 . '111, MOT' T a:I n ig Depart

. o;nor, :tFIi)uIl Lh f 11)11i1)1 vo l . nI r-lnilnqi 1iavi,, c pr) r (,vt 
1 Cc,y t a11,i L o( ali trai rii ng inuii('e I 1r-Si s:1olil tor-ln,] done 

its subor-Imnato t:i , j< 1 jr5 lit . to i nsur t h at it ;'eets pre
tscribejd stinards and yake: (It ilei.rlt uYe (t. exs stin training 
resources. <ecor ni-e i functions{ to F(tt these o)-bet ives are 
set forth in sect- on 2 .1 above. 

If tie 	 Tra iiinq Departmert is to t!iu- functionspe(rform njroposed 
effectively, it must also be properly staf fed. The Ministry
should seek a Director who either has brod experience in 
training program planning and transport sector activities, or 
who has support of an adequate staff.
 

2.2.4 	 Advisory Services
 

It is recommended that an expert training advisor be obtained 
through an appropriate technical assicLance program to work
 
directly in the MOT's Training Department with the Department 
Director. The responsibilities of this advisor will be sup
porting the Director in preparing his staffing requirements;
training the new staff as required; planning and then under
taking 	the tasks necessary to meet the proposed new responsi
bilities of the Training Department and then working with the 
training directors and advisors in the various subordinate
 
establishments to develop their own plans and programs. He
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could make an important contribution to the development ofdetailed terms of reference for the advisory and training 
services recommended in other volumes of this report.
 

2.2,5 
 Training Development and Coordination
 

The considerable expansion of 
training capability inherent in
the Consultants' proposals for technical assistance in training

in the various establishments will 
require 
close coordination
and top ministerial support if this effort is 
to be productive,
To assist 
the MOT in insuring that 
such technical assistance
work is used effectively 
and that duplication of efforts is
avoided, it is 

chaired by 

proposed that a training committee be organized,
the Training Director of the MOT. 
Committee members
would be 
 the training directors in the various modal organizations. 
 Technical assistance advisors in any MOT establishment
would be ex-officio members. 
 This committee should have the

following fnto
 

- Establishing a line of communication 
(non-existent at
present) among the organizations that are responsible for

training.
 

- Acting as a panel to review transport 
sector training
policies, needs, 
programs, and priorities, as developed by the
 
various establishments.
 

- Reviewing recommendations 
and plans for training programs for which 
the Consultants 
have proposed advisory ser
vices.
 

- Determining where 
training programs 
can be combined to
make most efficient 
use of personnel training 
facilities 
and
resources.
 

Helping to establish guidelines for [development of
training plans 
 and programs and justification of training
budgets. 

- Serving as a review panel for transport sector personnel proposed for additional training abroad and 
then providing
support in getting approval for such training, 

- Developing guidelines for evaluation of training programs for reporting on programs 
and for conducting manpower
requirement analyses. 

- Conducting a survey of existing 
training facilities,
equipment, and 
courses 
within the various transport organizations of the MOT. Contacting relevant training organizations in
other ministries to determine capabilities and possibilities of
sharing talent and facilities.
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In addition to thiis committee, it is also necessary to have a 

single point of contact and coordination at the highest pos

sible level in the transport sector. This means that the 

Directorate of Transport Communications and Storaqe in the SPC 

should be directly involved in planning for the recommended
 
services. This directorate should be


training and advisory 

and Technicalsupported technically by the Manpower and Higher 

Education DirectoratP.
 

Key areas of concern at SPC should be:
 

- insuring that any advisory services that are proposed 

make most effective use of existing professional staff within 

the organizations involved,
 

- insuring that existing facilities and other teaching 

resources such as the various vocational training centers and 

the Management and Productivity Center are used when appro

priate,
 

- providing guidelines for long-range training plans, 

- developing procedures jointly with the Manpower Direc
sector manpower
torate for periodic projections of transport 


requirements,
 

- insuring that transport sector training is made an 

integral part of the transport sector five-year development 

plans,
 

- holding periodic seminars on transport sector planning
 

and the role of human resource development in that activity,
 

providing guidelines for professional and continuing
-

the transport sector, and
evaluation of all training done in 


- providing support to the MOT and MOC in obtaining
 
their training directorates.
proper professional staffing of 


2.2.6 Proposed Immediate Training Programs
 

The fact that training and its positive impact on productivity
 

and human capital development must be understood and backed by
 

top management has been continually stressed throughout this
 
in
report. Furthermore, the need for management training such
 

areas as management by objectives, communication skills, and
 

program planning has been noted.
 

that series of management workshops
The Consultants believe a 

conducted for transport sector organizations would result in
 

both a better appreciation of what proper training can do in
 

terms of job effectiveress and improvement of the management
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capabilities of these organizations. A manor important by
product would be increased communication among departments and 
directorates.
 

The Management and Productivity Center of the Ministry of
Industry, which was se(t up and is currently operating withsupport tfom tie 1't41)P, develops and conducts such prog rams. It
recently f!inis ,hd workshopa in Performance Improvement Programming (P[P) for top managers of pubi comps inseveral c 
the Ministry ol Industry. The managers from eac-. co.npa nyworked to,;ether as a team on problems directly relateJ, tn tile 
company' s ooals and objectives. 

Such a ser Ies of workshops could be readily adopted t-o thetransport sector. to'ic mostThe is relevant arns e(n)id be
appLied to ports, railways, construction companies, t.fe MOC,and the MOT. In fact, the Management and Productivity rCner 
can send team-, to Lat takia, for example, to give such a work
shop t(jo c r:) J ports. 

It is recommended that the Directorate of Transport, Communi
cations, and Storage in the SPC sponsor a pilot transport sector workshop in Damascus. This first workshop should he atten
ded by all directors in MOT and Afterthe MOC. evaluation

the workshop's effectiveness, plans should be 

of 
made to give it

in transport 
sector operating organizations.
 

Workshop hours are generally arranged to suit the majority ofattendees and the series spread out over time so thesethat
busy senior officials will not have their work interfered with
 
too much.
 

In addition to adapting the course 
to the transport sector and
 
giving 
periodic workshops, it is also recommended that the
Management and Productivity Center develop 
a special program

for training and 
trainers. Almost each establishment in the
transport sector has a training director or manaqer shown on
its organization chart. 
 In some cases this position is filled
by personnel with some experience or education in 
training; but
 
in many cases the position is vacant. 
This latter situation is
indicative of the relatively 
low importance placed on training
 
by that establishment.
 

The Consultants, however, have 
placed considerable emphasis 
on
training combined with appropriate advisory services 
in this
 
report. 
 The importance of having well-qualified training
managers on the of all the
staffs of major transport sector
 
establishments cannot be overstated. 
 The long-range success of
 
the proposed advisory services ultimately rests on them.
 

These key training managers or directors should be chosen on
 
the basis of specific job descriptions. In many cases, however, because of the unavailability 
of qualified personnel,
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the training manager may have good practical>5perating exper

ience in the particular transport mode but little if any ex
perience or education in managing training programs, This gap
 
in knowledge should ideally be filled by a combination of some
 
training abroad in the theory, princiPles, and techniques of
 
modern training, plus in-country applied courses,
 

The Management and Productivity Center has the capability to
 
develop and conduct such programs adapted to the actual envi
ronment in the Syrian transport sector organization.
 

Such a program should include at least the following:
 

- the role of manpower planning, 

- long-range training needs analyses and short-term task 
analyses, 

- deelopng along-range trainin ln 

- costs versus benefits of training programs, 

- preparing specific training objectives based on 
analyses of needs, 

- principles of training-program (including syllabus)
 
preparation and choice of method of teaching (case studies,
 
role playing, management games, workshops, etc.),
 

- principles of teaching, learning, and individual
 

differences,
 

- training program evaluation techniques,"and
 

- developing and defending a training budget based on the
 
program's contribution to productivity.
 

2.2.7 Transport-Related Education at Syrian Universities
 

At present, little applied engineering or econcomics relevant to
 
the transport sector is taught in Syrian universities. In
 
particular, gaps exist in the following areas:
 

- transport system economics and feasibilty studies,
 

- transport system technical planning,
 

- systems analysis and computer modelling of transport
 
modes, and
 

- applied road and bridge design. 
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A number of courses are 
given in a few specific areas, such as
traffic counting, analysis 
and interpretation, and
destination origin and
surveys. However, couses are not brought together
so that the 
student can understand 
the overall integrated

transport system.
 

It is recommended 
that the Directorate of Transport, Communications, and 
Storage bevjn discussions with the
Damas7-1s to develop University of
a joint plan to begin 
to add a few key
cours69 in transport sector areas

(Public Works 

in the School of Engineering
and Communication Department). 
The first basic
course recommended 
to be added is one, in transport systems
analysis and modelling. The Consultants' SYRTRANS model could
be used as 
a practical example of how computer modelling can be
applied to specific transport sector problems.
 

In addition, 
it has been noted in Volume IV that road and
bridge design engineers do not have the practical knowledge.re-...
 quired. to .actually ......
perform 
this work. Strengthening such
courses 
could benefit the transport sector greatly. Sound
practical or applied 
work, coupled with the necessary basic
theory, would help make the new engineering graduates more prepared to work 
in the environment they will 
enter upon leaving

school.
 

2.2.8 
 Summary of Training Reuirments
 

In this volume and the modal 
volumes, the Consultants 
have
recommended an interrelated sectoral manpower and training program to meet identified 
skill shortages and management needs.

The program includes:
 

- a detailed manpower study for the sector,
 

- overall coordination of training by the Directorate of
Transport, Communications, 
and Storage in the State 
Planning

Commission,
 

improved planning 
and direction of training 
by the
Mini'6tries of Transport and Communications,
 

- upgrading of functions 
 and staff in the training
offices of the various modal agencies, 

- establishment of a training coordinating committee 

the Ministry of Transport, and 

in
 

- specific training and advisory services.
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The recommended specific training and advisory services i to
and range of costs,
estimated man-months are


gether with the 

to the
summarized below. The information in parentheses refers 


volume and section containing a more detailed discussion of
 

each.
 

Estimated Cost Range
 

Summary of Services Man-Months (SP 000)
 

1. Training advisor to assist the
 
Ministry of Transport in developing
 
an effective training department and
 
training plans and programs within
 
the Ministry and its subordinate
 

24 200-266
agencies (VII, 2.2.4). 


2. Workshops by the Management and
 
Productivity Center of the Ministry
 
of -Industries on performance i'mprove-.
 
ment programming, and transport
 

a
training and trainers. (VII, 2.2.6) 


3.. A manpower planning expert to
 
assist the SPC in a sector man

12 10-13
power study (VII, 2.1.5). 


4. A Syrian computer expert to
 
advise and assist in training
 
Government staff to operate
 
SYRTR4NS and the Data Bank
 
(VII, 1.4.2). 24 140-190
 

5. A wide-ranging advisory
 
assistance and training pro
gram in railway operations and
 

360 12,000-15,000
management (III, A-1.5). 


6. A training and advisory pro
gram to develop a road mainte
nance training and production
 
unit in a selected Mohafaza
 

150 1,250-1,660
(IV, 2.3). 


7. A road and bridge design and
 
construction expert to review
 
design standards and train
 
Ministry of Communications
 
staff (IV, 2.3). 12 110-145
 

2-34
 

-A 



8. Training of selected port offi
cials through observation tours
 
abroad (V, A-5.13). 8 137-155C
 

9. An advisory training team to
 
develop an on-the-job training
 
program and imrnl-ove operations
 
at Tartous and Lattakia ports

('.', A-5.13). 215 1,800-2,400 

10. An aviation training expert
 
to assist the Director of Training
 
of Syrianair to improve the air
line's training program (VI, B-6). - 8-10
 

Total 
 805 15,655-19,840
 

a Costs not available.
 

b Excludes maintenance expert.
 

c Does not include officials' salaries.
 

2.3 SOURCES OF FUNDS
 

Government Budget and Revenues
 

Introduction
 

The Consultants' 
attempt to assess sources of funds available
 
for transport was restricted by the limited availability of
 
historical data. The Consultants requested budgeted and actual
 
expenditures by category and by specific budget account title
 
and number but were advised that the requested data were not
 
available. The Consultants also requested information on for
eign economic assistance in total and for the transport sector
 
and were advised that the data could not be released.
 

As a result, the Consultants undertook to compile historical
 
data on transport revenues and expenditures from a variety of
 
sources, including IMF and World Bank reports and accounting

reports of individual transport agencies. This effort 
was
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-
hampered by n fact thaL the accountinq reports of maiy trans
or schedul. In such 

port aqenclem are two years more behind 
cases, the :onsniALnn ::repared the best estimates .sing budq

etacy ar' c',-iane sa! data. 

Based on ths .,storrc-al data, the basic forecasting method-

O O.y wan to nrOject re overall Governent budqet, arid based 

on the r, ,a, s:in etween the transport sector and the 

Govern,'. budqnt no A whole, to derive The esti mated jevel

opent ud pet .nd- ,,nditure for the trransoort sector. The 

caiCU ItES. rf :aj. in currnt prices and than ad]usted for 

infla on Th;, t jc. bu'qet data and thp underlying 

deta. IE n. thu forecd t were presented in Volume V! 1 , Ciapter 

2, Sect ln 2. I of the Final Phase _ Report. 

The resultiko forecast of avail jble development budget funds is 

shown in T'air.. 2. 3-1 . The real annual growth rates for the 

overall budqet are 6.7 percent for budget estimates and 7.8 

percent fur pro,-jectedi actual expenditures. Thenn rates compare 
forwi h tne Consultants ' forecasted 7.2 percent growth rate 

real GlP. Bec:oase o ordinary expenditures being assumed to he 

relat iv,. less controllable than development expenditures, 

foce-t : ioa budget availabilities, and actual expenopp nt 


citures, e,'n in totai and for the transport sector, are fore

cast no ,t only percent a year in real terms. These:(-ow I 
estimateL 1 ppi. ciny assume that foreign economic assistance 
will remain culatively constant in real terms over the 5th Plan
 

p., iod. Lacking a equate data on foreign assistance, past or
 

exp -ed, thn ConsultanLs have no basis for any other assump

,.e the transparc sector budget is defined in the development
 

plan does not include road construction funds of the Ministry
 

of Local Administration, these have been projected seperately
 
and are also shown in Table 2.3-1.
 

2.3.2 .aa .rt Finance
. 'Sctor 

In order to assess the financial viability of the transport
 

sector as a wiOle, the Consultants have prepared a series of
 
financial ,=nal.y.ss.
 

A financial profitability analysis has been prepared for each 

genecal company ipvolved in transport, except for the Syrian 
Company fror Oi Transport (SCOT) and the Syrian Company for 

Storage ad: Distribution of Oil Products (SADCOP). N o analyses 

were pr red for SCOT because the company's revenues are com

pleteiy eppnient on the amount of oil shipped by Iraq, and as 

recent exprience indicates, this is subject to wide fluctu

ations. Bocanse SCOT is excluded, the revenue and expense for 

the ase A its system for petroleum products has als o been 
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Table 2 .3-1 

PROJECTIONS OF ESTIMATES AND ACTUAL GOVERNMENT BUDGET, REVENUES,
 
DEFICITS, AND FUNDS POTENTIALLY AVAILABLE TO THE TRANSPORT SECTOR,
 

1981-1985 

(SP million at constant prices) 

Projected Estimates 1981 _.1 932 1983 1984 __ 1985 

Ordinary Budget 15,540 17,249 19,147 21,253 23,591 
Development Budget 14,140 14,2F.1 14,424 14,568 14,714 

Tot'al 29,680 31,530 33,571 35,821 38,305 

Revenues 9,540 10,112 10,719 11,362 12,044 

Deficit -20,140 -21,418 -22,852 -24,459 -26,261 

Deficit % of Total 68% 68% 68% 72% 69% 

Transport Sector 
Development Budget 1,414 1,428 1,442 1,457 1,471 

Ministry of Lical 
Admini 2tra t i o- Road Funds I 84 84 85 86 87 

T otal Ti nspor tTien t
Investment Funds II1,498 1,512 1,527 1,543 1 ,558 

Projected Vt Lual 1981 1982 1983 1984 1985 

Ordinary t 15,540 17,249 19,147 21,253 23,591 
Develo; mwct Budget 8,484 8,569 8,654 8,741 8,828 

Total 24,024 25,818 27,801 29,994 32,419 

Revenues 9,540 10,112 10,719 11,362 12,044 

Deficit -14,484 -15,706 -17,082 -18,632 -20,375 

Deficit % of Total 60% 61% 61% 62% 63% 

Transport Sector 
Development Budget 933 943 952 962 971 

Ministry ni- Local 1 
Administratin-Road Funds 84 84 85 . 86 87 

Tot I 'It a:,J frt 
Inves;tment Funds 1,017 1,027 1,037 1,048 1,058 

Source: Consultants' estimates. 

Assumed to equal expenditures. 
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excludea; ou t tne amoun, is not signAicant in relition to the 
total. SADCUP has been excluded necaus :ts accounting system 
does n s :artL~e t.e operatncg cosc, )L pipc .. T-is. The impli

ion t p;r ic. ude amountcit 'astum-u]COFr's is o S .s will i an 
equal to the ,ld depreciatorn andn ,rating c, 7-.- and new in
vestment:c- thAU ppl s it operates. 

The financial p-ofrability anaiyses :ver ,he per ,d 1981 to 
1985 alnd p', or Ir artei tax for -he yeatssK,.w i: loco Fk" 
1961-2000 ror each company. They a r nased on the Consultants' 
estimates Q est ion tes oow ,a and existi ng t ri fts >r 
charqes, ex{etcr t02;, Wfor1 tinr, recommejnded -arl fi h a 
been used. The d eta.ls of t he financial proitabiiity analysis 
for each ,enrai companv are rresented in the modal volumes of 
the rpor t.
 

The Consultants nave prepared a forecast if revenues from road 

user charnes fe the same period, 1981--2000. .. ecause of the 
structu oa,>ipor-t road user char ns are very sensif duties, 
tive to the number- of passenger oars which are imported. To 
allow for t is, the Consultants prepared three alternative 
forecasts of rod user charge revenues. 

- Al terna va A assumes that the number of passenger cars
 
imported w i. b e equal to the Consultants' estimate of demand. 

- Alternative B assumes that the Government will restrict 
passenqor car imports to 50 percent of estimate demand. 

- AlteLt-t:ve C assumes that the Government will restrict
 
passenger car i.mports to 25 percent of estimated demand.
 

Details of the Consultants' estimates of road user charge rev
enues are presented in Volume IV, Chapter 7.
 

The resultinq financial rnrofit or loss and roan user charges 
wer- th? 1rn, l:n1 wt Lae (onsult:ants' estimated investment 
requiremnt- La ,op-,p a finanAal plan for each i( neral com
pany ad f(r th e r o1 sctor. (In the case of roads, road 
maintetn ce w,-r ,* with investments to make the sector 
compau"a h> ro tie <. comoanies. ) The plans Ere divided 
into forein'exchoqe nd currency. The detailed resultsr local 
for each cmpany' and -- roads are presented in the finance 
chapters of Volumes i1- through VI. They are sumtarized in 
Tables 2.1-2, 2.3-3, and 2.3-4 oF this volume. 

It should be emphasized trat these financial plans are internal 
to the transport sector and do not reflect the financial costs 
to the contrv as a whole They do not include income tax paid 
to the Government by the general companies. This is sizeable, 
amounting to SP 1.4 billion over the 5th Plan period and an 
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estimated SP 
12.7 billion from 1981 
to 2000. Vehicle investments are excluded, 
because they are primarily private investments, and the 
total financial cost of 
transport is understated
by the amount. 
(Vehicle investment requirements are discussed
in Chapter 4 below, and 
in Chapter 7 of Volume IiI.) 
 Interest
charges on foreign loans 
are also excluded because 
the requisite data 
were not available, and 
this also understates the
total 
financial costs of transport. However, 
for concessionary

loans, the effect in 
real terms is minimal.
 

Table 2.3-2 summarizes the financial plan for roads, 
by plan
period, from 1981 
to 2000. The table clearly demonstrates the
impact of import duties 
on passenger cars. During the 5th 
Plan
period, road 
user charges exceed investments b SP 
1.5 billion
if passenger car imports are 
not restricted (Alternative A),
but there is a deficit of SP 1.2 billion if imports 
are
restricted 
to 25 percent of demand (Alternative C). In all
three alternatives, there 
is a substantial deficit in foreign
exchange, since road user charges 
are primarily internal.
 

Table 2.3-3 summarizes the financial plans for 
the general
companies. Only 
three companies can finance 
investments during
the 5th Plan period. This 
is due to the heavy investment levels during the plan, most 
of which is for committed projects.
Syrianair shows an excess of 
funds available only because
the proceeds from the recommended sale of the B 747 
of
 

SP aircraft. By far most
the significant deficit is SP
the 2.7 billion shortfall in railways. As with roads, 
there is a substantial foreign exchange deficit, which totals SP 
1.1 billion forthe 5th Plan period, but it 
turns positive in subsequent years.
 

Table 2.3-4 combines Tables 
2.3-2 and 2.3-3 to the
show financial situation for the transport sector 
as a whole. Committed
investments 
cause an overall deficit 
foi the 5th Plan period
that ranges from SP 1.0 
billion to SP 
3.7 billion, depending on
the policy on automobile import restrictions. Under all three
alternatives 
the foreign exchange deficit for 
internal financing is the equivalent of SP 2.9 billion. The results change
subsequent plan periods, 
in
 

as committed projects are 
completed
and new 
additional ivestments 
are limited. Over the 
20-year
period to 2000, the transport sector shows 
a slight surplus of
internally generated foreign exchange and 
a large overall surplus, which ranges 
from SP 11.8 billion under Alternative C to
SP 32.2 billion under Alternative A.
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Table 2.3-2 

ROAD FINANCIAL PLAN, 1981-2000 
(Million SP) 

ROADS 

Investments 

1981 - 1985 

FO.EX. LO.CU. TOTAL 

1,725 1,726 3,451 

1986 - 1990 

FO.EX. LO.CU. TOTAL 

535 534 1,069 

I 91 - 1995 

rC.FX. LO.CU. TOTAL 

697 696 1,393 

1996 - 2000 

FO.EX. LO.CU. TOTAL 

1,065 1,064 2,129 

TOTAL 

FO.EX. LO.CU. TOTAL 

4,114 4,110 8,042 

Alternative A 

Funds Available 

Excess/Deficit 

72 

-1,653 

5,057 

3,331 

5,129 

1,678 

98 

-437 

6,858 

6,324 

6,956 

5,887 

125 

-572 

9,880 10,005 

9,184 8,612 

159 14,151 14,310 

-906 13,087 12,181 

454 35,946 36,400 

-3,660 31,836 28,358 

t 
0 

Alternative B 

Funds Avail~ble 

Excess/Deficit 

72 

-1,653 

3,318 

1,592 

3,390 

-61 

98 

-437 

4,378 

3,844 

4,476 

3,407 

125 

-572 

6,161 

5,465 

6,286 

4,893 

159 

-906 

8,527 

7,463 

8,686 

6,557 

454 22,384 22,83Y 

-3,660 18,274 14,79', 

Alternative C 

Funds Available 

Excess/Deficit 

72 

-1,653 

2,397 

671 

2,469 

-982 

98 

-437 

3,138 

2,604 

3,236 

2,167 

125 

-572 

4,302 

3,606 

4,427 

3,034 

159 

-906 

5,715 

4,651 

5,874 

3,745 

454 15,552 16,006 

-3,660 11,442 7,964 

Source: Consultants' estimates. 

Note: FO.EX. = Foreign Exchange; LO.CU. = Local Currency. 



Table 2.3-3
 

OTHEF: MODES FINANCIAL PLAN, 1981-2000
 
(Million SP)
 

1981 - 1985 1986 - 1990 1991 - 1995 1996 - 2000 TOTAL 

FO.EX. LO.CU. TOTAL FO.EX. LO.CU. TOTAL FO.EX. LO.CU. TOTAL FO.EX. LO.CU. TOTAL FO.EX. LO.CU. TOTAL 

LATTAKIA PORT 
COMPANY 

Investments 
Funds Available 
Excess/Deficit 

284 
98 

-186 

357 
282 
-75 

641 
380 

-261 

17 
133 
116 

-
149 
149 

17 
281 
265 

15 
163 
148 

-
144 
144 

15 
307 
292 

15 
199 
184 

-
140 
140 

15 
339 
324 

331 
593 
262 

357 
714 
357 

688 
1,307 

619 

TARTOUS PORT 
COMPANY 

Investments 
Funds Available 
Excess/Deficit 

230 
112 

-118 

220 
326 

106 

450 
438 

-12 

22 
159 

137 

-
201 

201! 

22 
360 

338 

20 
175 

155 

-
207 

207 

20 
382 

362 

20 
191 

171 

-
215 

215 

20 
406 

386 

292 
637 

345 

220 
949 

729 

512 
1,586 

1,074 

SYRIAN ARAB 
AIRLINES 

Investments 
Funds Available 
Excess/Deficit 

507 
550 

43 

-
260 

260 

507 
810 

303 

381 
429 

48 

-
593 

593 

381 
1,022 

641 

314 
742 

428 

-
773 

773 

314 
1,515 

1,201 

381 
873 

492 

-
1,067 

1,067 

381 
1,940 

1,559 

1,582 
2,594 

1,012 

-
2,693 

2,693 

1,582 
5,287 

3,705 

SYRIAN 
NAVIGATION CO. 

Investments 
Funds Available 
Excess/Deficit 

90 
224 
154 

-
-190 
-190 

90 
54 

-36 

113 
357 
244 

-
-293 
-293 

i1i 
64 

-49 

113 
514 
401 

-
-419 
-419 

113 
95 

-18 

113 
723 
610 

-
-587 
587 

113 
136 
23 

428 -
1,838 -1,490 
.1,410 -1,490 

428 
348 
-80 

SYRIAN-JORDANIAN 
NAVIGATION CO. 

Investments 
Funds Available 
Excess/Deficit 

23 
132 
109 

-
-99 
-99 

23 
33 
10 

113 
262 
149 

-
-210 
-210 

113 
52 

-61 

113 
481 
368 

-
-385 
-385 

113 
96 

-17 

113 
666 
553 

-
-531 
-531 

113 
135 
22 

360 -
1,540 -1,225 
1,180 -1,225 

360 
315 
-45 

RAILS 

Investments 
Funds Available 
Excess/Deficit 

1,229 
89 

-1,140 

1,461 2,690 
-95 -6 

-1,556 -2,696 

132 
59 

-73 

78 
6 

-72 

210 
65 

-145 

165 
89 

-76 

93 
4 

-89 

258 
93 

-165 

132 
119 

-13 

52 
2 

-50 

184 
121 

-63 

1,658 1,684 
356 -83 

-1,302 -1,767 

3,342 
273 

-3,069 

SYRIAN CRUDE OIL 
TRANSPORT CO. 

Investments 
Funas Available 
Excess/Deficit 

88 
-27 

-115 

38 
380 
342 

126 
353 
227 

-
-27 
-27 

-
381 
381 

-

354 
354 

-28 
-28 

-

397 
397 

-

369 
369 

-

-30 
-30 

-

414 
414 

-

384 
384 

88 
-112 
-200 

38 
1,572 
1,534 

126 
1,461 
1,334 



Table 2.3-3 (continued) 

OTHER MODES FINANCIAL PLAN, 1981-2000 
(Million SP) 

1981 - 1985 19 3 6 - 1990 1991 - 1995 1996 - 2000 TOTAL 

FO.EX. LO.CU. TOTAL FO.X. LO.CU. 'OTAL FO.EX. LO.CU. TOTAL FO.EX. LO.CU. TOTAL FO.EX. LO.CU. TOTAL 

DIRECTORATE OF 
CIVIL AVIATION 

Investments 152 153 305 43 101 144 43 99 142 24 55 79 262 408 670 
Funds Available 157 -56 101 303 -110 193 467 -182 285 667 -277 390 1,594 -625 969 
Excess/Deficit 5 -209 -204 260 -211 49 424 -281 143 643 -332 311 1,332 -1,033 299 

Subtotal 
Excess/Deficit -1,248 -1,421 -2,669 854 538 1,392 1,820 347 2,167 2,610 336 2,946 4,036 -200 3,836 

Subtotal 
r Cumulative 
IExcess/Deficit -1,248 -1,421 -2,669 -394 -883 -1,277 1,426 -536 890 4,036 -200 3,836 - - -

Source: Consultants' estimates.
 

Notes: 	 Funds available after tax.
 
FO.EX. = Foreign Exchange; LO.CU. = Local Currency.
 



Table 2.3-4 

TOTAL TRANSPORT SECTOR FINANCIAL PLAN, 1981-2000 
(Million SP) 

1981 - 1985 1986 - 1990 1991 - 1995 1996 - 2000 TOTAL 

FO.EX. LO.CU. TOTAL FO.EX. LO.CU. TOTAL FO.EX. LO.CU. TOTAL FO.EX. LO.CU. TOTAL FO.EX. LO.CU. TOTAL 

Alternative A 

Excess/Deficit -2,901 1,910 -991 417 6,862 7,279 1,248 9,531 10,779 1,704 13,423 15,127 468 31,726 32,194 

Cumulative 
Excess/Deficit -2,901 1,910 -991 -2,484 8,772 6,288 -1,236 18,303 17,067 468 31,726 32,194 - - -

Alternative B 

Excess/Deficit -2,901 171 -2,730 417 4,382 4,79% 1,248 5,812 7,060 1,704 7,799 9,503 468 18,164 18,632 

Cumulative 
Excess/Deficit -2,901 171 -2,730 -2,484 4,553 2,069 1,236 10,365 7,711 468 18,164 18,632 - - -

K Alternative C 

IJ,U, Excess/Deficit -2,901 -750 -3,651 417 3,142 3,559 1,248 3,9_53 5,201 1,704 4,987 6,691 468 11,332 11,800 

Cumulative 
Excess/Deficit -2,901 -750 -3,651 -2,484 2,392 -92 -1,236 6,345 5,109 468 11,332 11,800 - - -

Source: Consultants' estimates. 

Notes: Funds available after tax. 
FO.EX. = Foreign Exchange; LO.CU = Local Currency. 
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Chapter 3
 

ALLOCATION OF TRANSPORT DEMAND AMONG MODES
 

3.1 INTRODUCTION
 

In this study a formative approach 
was taken in forecasting

future transport demand. The approach starts from the 
macro
economic model which predicts national economic indicators, and
 
moves to the interpretation 
of changes in economic activities
 
in each zone and then to movements (origins and destinations)

of commodities and passengers. The resulting series of analyses

and their results are presented in Volume II.
 

The next step in the transport demand analysis is the

allocation among different modes 
of the total demand explained

in Volume II. In this study the 
allocation of demand among

different modes, modal has
called split, been analyzed for

road, rail, and pipeline transport. Due to the very 
limited
 
nature of the domestic air service with respect to total
the 

demand, the air transport demand has been analyzed independ
ently and the results are shown 
in Volume VI, Part I, Chapter

B-4. The 
choice of pipeline is not, particularly in Syria,

governed 
by the general market. Pipelines can and should be
 
chosen on purely economic grounds so that they are 
allocated
 
the optimum amount. 
An economic analysis of feasible future
 
pipeline expansions is presented 
in Volume VI, Part II, Chapter
 
A-6.
 

By 1985 almost all of Syria's major corridors will be served by

parallel first class 
highways and railways. The qi !stion of
 
transport demand allocation between these two modes 
is of great

importance. Unlike pipelines, the modal split between these two
 
modes is largely the result of market 
forces, although govern
ment 
policies may play an important role in guiding such market

behavior. A realistic and practical approach to determine the
 
modal split between these 
two modes, would therefore incorpor
ate an estimation of 
likely market behavior rather than deter
mine a theoretical optimal modal split which is unattainable.
 

The allocation 
of passenger and commodity transport demand

between the road and the 
 rail modes has been analyzed

considering market behavior and 
its changes under different
 
policies. This chapter desc ibes the 
 results and their
 
implications.
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3.2 COMMODITY MODAL SPLIT
 

3.2.1 General
 

Given the substantial sunk costs resulting from the committed
 
investments in expansion of the CFS railway, the economic
 
advantages of maximizingi utilization of those railway facil
ities are clear. As a result, the Consultants' commodity modal 
split methodology is h-ise] on - determination of potential 
railway commodity traffic, with the residual assigned to roads. 
The only exception is refined petroleum products, where ship
ment by rail versus pipeline can be subjected to specific eco
nomic analysis. This analysis is presented in Volume VI, Part
 
I, Chapter A-6.
 

The railway is potentially in competition with other modes of
 
transport for all its freight traffic. Some traffic, such as
 
transit freight and phosphates in bulk, are virtually captive
 
to rail. Extremely inefficient rail operation would be required
 
before it would affect the amount of this traffic carried by
 
rail. But for the remainder, rail is in the market with trucks
 
and pipelines and, to a limited extent, aircraft. Choice of
 
mode and the volume of rail traffic on each route thus ulti
mately depends on the relative inter-modal tariffs and the
 
quantities and qualities of service offered. The division of
 

traffic between the modes (the modal split) is influenced
 
indirectly by Government policy to a large degree; tariffs are 

regulated, as are public sector salaries, fuel prices, and much
 
of the investment in the transport sector. With tariffs and 
service quality both heavily influenced by the Government, the
 
modal split will be optimal from an economic point of view if
 

Government policy is neutral between the modes. With transport
 

so much in the political arena, and a mix of public and private
 

sector organizations involved, such a result is unlikely in
 
practice. Indeed, it has not been achieved in any of the most
 

developed countries. The existing and future commodity modal
 

splits will therefore result from a mixture of economic,
 
political, and social factors, and the traffic forecas and
 
consequent development plans have to recognize that fact.
 

The forecast of railway commodity traffic involved three steps:
 
projection of the future total transport market, definition of
 
the railway network, and estimation of the rail share of each
 
movement. A single projection of the transport market has been
 
made, as des'.cibed in Volume II. This is a simplification in
 
that the supply-demand interaction is taken as given, whereas
 
in fact, the provision (or lack) of additional links or serv
ices generates (or fails to generate) new traffic, particularly
 
transit freight.
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Although this be
can a critical 
factor on a particular link,
for the system as a whole the 
network and service assumptions

will have only a marginal effect on 
total traffic.
 

The railway network in operation in 7985 is assumed to include
the new and reconstructed sections 
of the Damascus-Aleppo lipe
and 
the Deir Ez Zor-Albu 
Kama. line. 
For 2000, the Lattakia-
Tartous line and 
a standard gauge l>re from Damascus 
to Amman
are assumed to be in operation. The combined CFS and CFH system
is treated as a 
single network from 1q86 onwards,
 

Estimation of future rail 
market shEres is exceptionally difficult given the 
limited operating experience with the existing

new 
lines and the coming into service 
of such major routes as

Homs to Damascus and the 
re-gauged Damascus 
to Amman line.
 

The Consultants' forecast of freight 
transport by commodity

given in Volume 
II was treated for analysis purposes as
commodity groups five


and transit traffic. The classification of
major commodities 
into these groups is as follows:
 

Group 1 Phosphate, petroleum products.
 

Group 2 
 Bulk building materials such 
as sand and gravel.
 

Group 3 Cement, cereals, other bulk goods.
 

Group 4 Intermediate 
value items  iron and steel,
fertilizer, processed 
food stuffs, farm products, sugar beet,
 
non-bulk building materials.
 

Group 5 
 High-value goods - manufactured products, capit,,'

equipment, live animals, meat.
 

In 1979, 
about 56 percent of railway tonnage, excluding rail
construction materials, was 
of group 1, 2, or 3 commodities, 24
percent was group 9
of 4, percent of group 5, and 11 percent
was transit traffic. The share of bulk 
traffic will rise with

the start 
of phosphate movements in 1980 
and with a large
growth projected for other 
bulk crmodities. 
The CFS freight
traffic 
plan for 1980 gives groups 
1, 2, and 3 a share of a
little over 68 percent of tonnage 71
and percent of ton
kilometerage.
 

Rail is naturally more 
competitive for the bulk commodities and
 over longer distances. Group 5 traffic is likely 
in the long
term to be carried in volume by rail only 
in containers.
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While high shares of bulk moveme.nts are virtually certain 
between rail-connected points, the share of grou, 4 traffic 
that will e a ttract (,i is h iqh ly sens it ixo t na re 1at ive 

price and service qualities of road transport. 

Table 3.2-1 shows the pro >cted rail traffic for 0F]5 ,y group 
and by criiin-destinat ion. in genra , the ra l nha C: has been 

taken to rise with distance and thu fiqurrs for hath dr-,t ions 

added raqetier. Lin ritinq sharcs (on any aon arinr-],st mat ion 

of 70 percent for qroup:: I and 3, 45 perit ar grn p 4 35 
qroup n A 5usd Forpercent for group 2, and 15 percent tor 

r'.ito 5ve fuel fro. rnm to M , tpho [)htat o:nts, oil r!h, 
-V, 1'2 ,' -nrIs -cu.traffic, spectific volumes 'av' T w ' Vi 

ra sions with (FS offici als dr on (ther ac f, i 

fic forcCbst ft 1985 it; 6.2 mi ion tonp, w.,. " on

kilometer. Of tre tonnaqe, 75 percent i ; o ulk ,::oy;-: ties 
4, 2 urcent is group(groupls 1, 2, and 3), 12 percent iq qrau'i 

5, and 11 percent is transit traffic. A, co,parinm the 1985 
the of carried in 1979,forecast with total 1.9 million cons 

the breakdown of the increase is as follows:
 

Tons
 
(million)
Component 


1.91
1979 Traffic 


Less Railway Construction Materials 0. 4
 

1.47
Base Traffic 1979 


Natural Growth in Base Traffic 1979 to 1985 0.50 

Phosphates to lHoms/Tartous 1.53
 

0.40
Fuel Oil to Mrhardeh 


0.52
Increase in Transit 'raffic 


1.18
New Traffic to Damascus 


0.63Other New Traffic 

6.23Total 

The projection thus implies the development of some new traffic
 

by rail apart from that due to the opening of the line to 
such a large overallDamascus but far less new traffic than 

grovth would suggest at first sight. Rail service to Tartous 
and floas has been ha'1 affected recently by line construction 
and reconstruct ion work. Given the much-improved service to be 
expected by 1985 and proper attention to marketing, the fore
cast is considered attainable. 
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Table 3.2-1
 

RAIL FREIGHT TRAFFIC PROJECTION, 1985
 

(000 tons)
 

Commodit' 

Poute 1 3 4 

Lattakia-I rns 110 - - 1 
Lattakia-Alepo 77 12 - 78 
Lattaki A-Damascus - 23 - 74 
Lattakial -A : 20 - - -

LattakI - ir ELz Zor 1 1 ..... 
Llzttakia-Al Ilassakeh 14 -... 

Lattkia-A 1 Finmishl i - 14 .-
Lattaki a-i a -..... 

Ia r t ( s- 1!, is, Lus -
82 

-
1 2 

449 
-

66 
27 

;ar o us- ilma - 12 152 22 
'T'a r t ,u S - A ]e },1 - - 103 59 
']PIrto s- I ir Iz Zor - - 12 -

1"irtous- IIa(j - -. 

a rt o us 

Pho:.;Iat tj Mines 930 - - -

ms- 1amas c us 338 25 - 74 
1ons-fIama 24 36 - 11 

lo s-- A .2},jo 255 19 - 56 
lIons-Al l.aijua 524 10 29 
lloms-eii Ez Zor 32 - - 
lomns-Al liassakeh 42 - - 
lions-Al Kamishli 31 - 13 
l oris -I 1isthat e Ni,,es 600 - - 
lior s-,'Ih ar ,h 400 - - -

A iujt}J- hamascus - - - 35 
A I ; m-Llrna - - - 20 
AIU ','-,1 .,lj4{a - - 31 24 
AIe]i o-u r L z Zor - - 26 19 
AIeoj, - I-AIIlassakeh - - 13 25 
AIe} ;Q ,-AI Kamis hli - - 31 13 
Sama!-; _1S -!I <1Iia - 26 - 10 
)iuir ; IZ I-A] Kamishli- 12 - 13 
Tu rkey (Li clan Ikbi s )-
Ira,, (ALi u F-amal) - - -

Turkey (Al Kamishli)
Ira'I (Y,'rou ia) - - 

t horr - 51 70 87 

Total 3490 252 929 731 


Source: Consultants' estimates.
 

'rou 


5 

-

24 


33 


-

25 
-

-
14 

-

-

-

-
-
-

-

-
-

-

-
-
-

-

-
-
-

-

-

-

50 


146 


.
 

Transit Total
 

- 128 

- 191 

- 130 
- 20 

1I 1
 

14
 

14 
250 250 

- 540 
- 121 

- 186 
- 176 

- 12 
30 30 

- 930 

- 437 
- 71 

330 

- 563 

- 32 
- 42 
- 44 
- 600 
- 400 

- 35 
- 20 

- 55 
- 45 
- 38 
- 44 
- 36 

- 25 

250 250 

150 150 
- 258 

680 6228
 

Note: Individual flows shown only if over 9500 tons.
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Projections of railway freight trafic in 2000,have been made
 
with medium and high rail share alternatives. Case Al, the
 
medium projection, is in general lower than the high case, B2,

by 25 percent for group 1, 20 percent for groups 2 and 3, '30
 
percent for 
group 4, and 50 percent for group 5 comities.
 
The phosphate flows, the fuel oi4 flow from Homs 
to Mhardeh,
 
and transit traffic are the sam in both cases, The traffic
 
projections for case B2 
 the most economic system alternative,
 
are given in TAble 3.2-2. Transit traffic growth 
is projected

explicitly, as described in Volume II, Chapter 5. An increase
 
in rail shares is forecast between 1985 and 2000. The scope for
 
increases in share is 
far more limited than that for passenger

traffic because of the shares already obtaining in 1985.
 

The addition of a standard gauge Hijaz line is assumed to re
sult in transit traffic of 0.8 million tons between Tartous and
 
Jordan/Saudi Arabia. Fuel oil movement between Hloms and Al Raq
qa is by pipeline for 2000, with onward distribution from Al
 
Raqqa to Deir Ez Zor, Al Hassakeh, and Al Kamishli by rail.
 

The case Al projection for 2000 results in a total tonnage of
 
14.1 million, or 5.14 billion tion-kilmeters Of the tonnage,

69 percent is of group 2 or 3 commodities, 11 peicent of group

4, 2 percent of group 5, and 18 percent 
is transit traffic.
 
With case B2, traffic is 16.5 million or 6.19
tons, billion
 
ton-kilometers.
 

3.3 PASSENGER MODAL SPLIT
 

3.3.1 Calibration
 

Present Situation
 

A variety of means of transportation are offered to Syrian

intercity passengers. They can be divided into three main
 
categories:
 

- privately owned,
 
- demand-oriented public transport, and
 
- scheduled public transport.
 

The first category consists mainly of private passenger cars. A
 
general observation that share of total
is their traffic is
 
higher for recreational and tourism trips and also higher on
 
trips between major cities. In many cases, pickup trucks are
 
used for passenger transport as well. Normally their main use
 
is goods transport, particularly for farmers, but in actuality

they are extensively used for the trips of the owners and their
 
families and friends. The use of pickups is not frequent for

medium- and long-distance hauls but is high for short distances
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Table 3. 2-2 

RAIL FREIGHT TRAFFIC PROJECTION, 2000 CASE B2 
(000 tons) 

Commodity Groui; 
Route 1 2 3 4 5 Trans it Total 
Lattakia-Aleppo 321 53 143 311 67 - 895 

Lattakia-Al Raqqa 
Littakia-Al Hassakeh 
Latt~kia-lra 
Lattakia-Damascus 
La.ttakLa-Hloms 

-
-

-

-
265 

-
-

-.. 
40 

10 

12 
-

. 
82 

39 

10 
18 

. 
148 

20 

-
-

.-
128 

15 

-

-
800 

-
-

22 
18 

800 

398 
349 

Lat t :]. - -!I ,-
artous-Damascus 
ar t u -I oms 

i r : -1i IrLa 

-
213 

-

-
23 

-
20 

18 
532 
260 

20 

15 
127 

80 
37 

-
108 

14 
-

-
-
-
-

33 
790 
567 

77 
T:iIto 

Tarto s 

I tuu-
Ta r t ou s 

-A ._ jP0
Al iaq 
I raj 

rdan 

a 
-
....-

....-
-

22 765 120 
-

41 
16 

-
-

200 
800 

948 
16 

200 
800 

a r U0 -
S- ,;.' , 1te Mines 

I1'- i"a s .us 
1ioms-Alejio 
Al . -;eir Fz Zor 
%1 Pa HA -lisfkeh 
Al ha 'a-Al Kamishli 
Ifoino-Al Ra<i{ia 

600 

705 
1261 

104 

153 
164 

19 

-

76 
137 

-

-
-

-

-

187 
341 

-

18 
-

32 

-

149 

99 

-

20 
-

23 

-

26 

-
-

-
-

-

-

-
-
-

-
-

-

600 

1143 
1838 

104 
191 
164 

74 
Eo-, i :Jr ]or 

Hor1s-Al ll,,;akeh 
l7,'s-j., iKmishli 

ffoms-1'1,usj hate Mines 

-

18 

83 
2400 

14 
-
-

49 
16 

61 

-

10 
26 

-

-

-
-

-

-
-
-

-

73 
60 

144 
2400 

(oms-IlaMI 

IloIs- Mi 1Ci e h 

-lo,.s-,Torair 
Ale ,-,ordan 

AIe , )-a11ascius 
-le;u-hand 

itR-Al l ija 
A!)- - IeIr Ez Zor 
Aleipo-Al Hassakeh 
Alupi o-Al Kamishli 

D Lamas c us-J o rda n 
Damascus-fiama 

107 

500 

-

-

-
-
-
-

-

-

-
-

106 

-

-

57 
12 

-
18 

-

29 

-
18 

23 
-

-

-

105 
27 

182 
108 

123 

225 

-
44 

-

-

14 
39 

117 
40 

147 
64 

99 

40 

94 
29 

-

-

-

27 

82 
-
-
-

-

32 

-
19 

-

-

-

-

-
-
-
-

-

-

-
-

236 
500 

14 

66 

361 
79 

329 
190 

222 

326 

94 
110 
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Table 3.2-2 (Continued) 

RAIL FREIGHT TRAFFIC PROJECTION, 2000 CASE B2 

(000 tons) 

commodi. ty Group 

Route 1 2 3 4 5 Transit Total 

Damascus-Al Hassakeh - - - 65 - - 65 
Lamascus-Al Raz cja - - - 22 - - 22 
DamasCus-Leir Lz Zor - - - 34 - - 34 
llama-Al Kamishili - - 27 - - - 27 
ilalna-DeiL Ez Zor - - - 11 - - 11 

e 'e r Ez 0or-
A il assaken - 15 34 16 - - 65 
Deolr FEz or-
Al Kamishui - 18 18 40 - - 76 
Turkey (Midlan Ikbis)-
Ira- (Albu Kainal) - - - 500 500 
Turkey (Al Kamishli)-
Iraq tYa'roubia) - - - - - 250 250 
uthers - 12 54 57 69 - !92 

Total 6913 680 3545 2141 644 2550 16473 

Source: Consultants' estimates. 

Note: Individual flows shown only if over 9500 tons. 
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an.d very. h for ntra--ohafaz and vMantika traffic. One
n

exception to rule tbee
this is when is undercapacity of
demand-oriented public transport, especially microbuses, In
this case, the shares of pickups used for passenger transport

are consistently higher.
 

The second category consists serviceof taxis, microbuses, andlarqe buses, They 
all have the common characteristic of
operating according to schedule; 
not
 

a they are totally demand
oriented. They leave whenever they are full or 
almost full,
There is, however, a maximum number of allowed trips 
a day or
month for microbuses and large buses. The tariffs, fixed by the
Ministry of Supply and Internal Trade, 
are generally observed
by micro- and 
large buses, whereas taxis are known to frequently charge more than the published fare, Micro- and large
buses operate on pre-defined lines with few or no stops between
origin and destination. 
It appears that where the capacity of
demand-oriented public transport 
is insufficient, some pickup
trucks take over 
a taxi function, especially for the traffic
between smaller villages and centers.
 

The third.category consists presently only of the Syrian rail-.....
way (CFS) rail 
lines, which offer scheduled passenger service
 on the Lattakia-Aleppo, Homs-Aleppo, Aleppo-Al Kamishli, 
and

Aleppo-Turkish border lines.
 

Service is relatively fast (except Homs-Aleppo), the tariffs
 are 
fixed and kept, although they are very different from line
to line. The Hijaz railway (CFH) maintains a passenger service
from Damascus to Dera'a. The public-owned Karnak Company runs
scheduled services on some 
routes.
 

Methodology
 

The purpose of this analysis is to determine a set of principles according to which 
Syrian passengers make their modal
choice. These principles will then serve as a basis for forecasting the modal choice in the future under different circumstances. The 
first difficulty encountered in this task is thatfor a majority of origin and destination (0 & D) pairs thepresent situation seems to 
be governed by capacity considerations, that is, the demand exceeds supply, and the user really
has no choice and is ofteili' compelled to use whatever transport
is available. This obser4 tion 
is confirmed by the high load
factors, which are frequently greater than 100 percent, encountered all over the country. 
The analysis had therefore to be
restricted to 0 & D pairs where the demand is sufficiently high
to generate a sufficiently high supply and 
thus to allow the
user some kind of choice on grounds of tariffs, time, etc. For
this reason, only 0 & D pairs with more 200
than total
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passenger trips per day were considered. There is another
 
a
 reason for this selection. Since the 0 & D survey was done on 

tho 0 n D flows to be considered must be suffisample basis, 

ciently high to be derived from a representative sample.
 

Some of hi. flows had to be disregarded because they were 

distorted (for example, only partial information
obviously 

about bus passenqers was available). For the same ceasoihs, all 

Approximately 0 & Dintra-Mohafaza 0 & Ds were skipped. 50 

pairs were left after this first screeninq.
 

for taxis, minibuses, and busesThe informa tion dhbout tariffs 
Consultants covered only approximately 20
made avai lable to the 

of the selectr'd 0 ,. Ds. The Consultants attempted to expand 

them with direct interviews at bus and taxi terminals, but the
 

too much from the base year's (the inpresent tariffs differ 
creases have Leen different, sometimes there were even de

creases) t"', make them compatible with the 1979 tariffs, so the 

analysis han to be restricted to approximately 20 0 & D pairs. 

are almost totally from and to Damascus and AleppoThese 0 & Os 

plus a numbe. of relationships between major Mohafaza centers
 

For each of these 0 & D pairs, the following sets of 1979
 

fiqures were established:
 

car, taxi
- share o passenger trips by private pickup, 

minibus, bus, and rail,
 

- distance by road (fastest path) and by rail,
 

- travel time by passenger car or taxi, bus, microbus, 

and rail, 

- financial vehicle operating costs for passenger cars,
 

- one-way tariffs for taxi, minibus, bus, and rail (sec

ond class),
 

- frequency for minibus, bus, and rail, and
 

- private car ownership in 1979 by Mohafaza.
 

These sets of figures were established to identify relation

ships between the independent variables (xi) listed above and
 

the dependent variables (y):
 

- share of different vehicle types or
 

- ratio between traffic on different vehicle-types
 

Regressions were pecformed using the Zilog-Basic Statistical
 

Package.
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Basically, four of
kinds mathematical relationships were
 

tested:
 

- Linear y = a + bx or 

5 
y = I bixi 

i=l 

- Logaritnmic y = b ln(x) or 

5 

y = biln(xi)
 
i=l
 

- Exponential 
 y = aebx or
 

5
 
y = F- aebx
 

i=l 

- Power y = axb or 

5 
Y = i=1 aixib 

As shown in the formulae, not only simple regressions but also
multiple regressions with up to five independent variables were
tried. The criteria which led to the selection of one equation
 
were mainly:
 

- The statistical indicators:
 

. the coefficient of simple or multiple correlation,
 
and subordinately,
 

* the standard error of estimate (which in modal
split analyses must be expected to be quite high due to the
 
vast scatter of points),
 

" the t-value, and
 

• the residuals, the analysis of 
 which indicates
 
whether the selected curve shape is correct.
 

- The plausibility and interpretability of the resulting 
equations. 
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- The equations' proneness for use forecasts; that is, 
their validity for input values outside of the present range
 
and thE possibility of soundly forecasting the input variables
 
and of changing the coefficients for the future.
 

Conclusions
 

It must generally be stated that extremely high correlation 
indicators cannot be -xpected in this kind of analysis for 
several reasons:
 

- A number of subjective, non-economic factors govern the
 
modal choLce of passengers. 

- TIhe agcregation of a multitude of individual 0 & U 

pairs into Mantika-center to antika-center flows may cause 
considerable distortions.
 

- The passengers are often charged more than the official 
tariffs, especially in taxis. 

- The samples are often too small for analysis with a 
large number of degrees of freedom. 

Passenger Cars and Pickup Trucks (PC, PU) 

At the pr-esent level of car ownership in Syria (7.3 passenger 
cars per 1,000 inhabitants), roughly only 1 out of every 23 
householdls owns a passenger car. It is obvious that the main 
factor influencing the choice of a passenger car for a trip is
 
the availability of such a car. This sugoests the use of a
 
trip-end assumption making the share of trips by private cars 
dependent on the motorization index of the Mantika of origin of
 
the trip. The 1978 motorization data are available only on a 
Mohafaza basis (Table 3.3-1) and include all Government-owned 
vehicles in 1)amascus Mohafaza. A number of assumptions had to 
be made as to the distribution of vehicles among the Manatik
 
as well as the share of available passenger cars uspd for
 
inter-city traffic. This explains the low but acceptable fit 
(R = 0.75) of the resulting equation:
 

0 .7 4
 SPLIT (PC,O) = 1.71 (MOT (O,D))

where
 

MOT = Motorization Index = Intercity PC/l,000 inhabi
tants. 
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.Table 3.3-1
 

CAR OWNERSHIP IN SYRIA, 1978
 

Mohafaza 


Damascus +
 
Quneitra 


Aleppo 


Horns 

Hama 


Lattakia 

Deir Ez Zor 

Idleb 

Al Hassakeh 

Al Raqqa 

Al Suweida 


Dera 'a 

Tartous 


Syria 

Source: Central 


Passengers 

cars Total 

33,641 68,813 

12,878 28,321 

5,071 13,155 

1,935 10,233 

3,434 8,219 

417 3,478 

470 4,169 

733 5,814 

272 2,895 

262 2,060 

163 1,905 

1,634 4,914 

60,918 153,970 

Inhabitants 

(000) 

1,931 + 21 


1,723 


732 


705 


515 


388 


498 


611 


317 


179 


308 


400 


4,328 

Motorization
 
(Vehicles/1000 Inhabitants)
 

Passenger
 
Cars Total Vehicles/
 

1000 inhabitants 1000 Tnhabitants
 

17.2 35.3 

7.5 16.4 

6.9 18.0
 

2.7 14.5 

6.7 16.0 

1.1 9.0 

1.2 8.4 

1.2 9.5 

0.9 9.1 

1.5 11.5 

0.5 6.2 

4.1 12.3 

7.3 18.5 

Bureau of Statistics and Consultants' estimates.
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The exponent of the equation represents the elasticity of the 

passenger car split to motorization; it is less than one
 

because the use of private cars for intercity traffic does not
 

increase at the same pace as mortorization. This pattern gener

ally appears and is explained by the increased use of passenqer
 

cars for urban traffic the lower average yearly "e. 

Considerations on a pure non-captive rider basis are not suffi
cient to explain the variety of passenger car shares of the 
different Vlows originating in the same Mantika. It was ob
served th at the share of trips by private cars is higher than 
the averna, of the zone of origin on such 0 & ) pairs linking 
main c(et-trIs to tourist resorts and to one another. This re

flects tie O ct that on such 0 & D pairs the trip purpospa: of 

tou rism, roL eation, and business are obviously more st Vo) gly 

represent(d. Trips with these purposes are performed more fire
queni]y to, passenge rs helongini to higher income groups, who 
are most likely to nave a passenger car. Also, a private car is 
used, 
trip p

it 
ur

available, 
poses. Three 

more reqgently 
purposes were de

for 
fined: 

these than for other 

-

-

-

husiness, 
tourism and 
other 

recreation, and 

Based on their characteristics, 0 & Ds were classified in four 
categori es:
 

a. Major Center: Damascus, Homs, Hama, Aleppo,
 

b. Mohafaza Center other than (a) and (c): Quneitra,
 
Dera'a, Al Suweida, Tartous, Idleb, Al Raqqa, Deir Ez Zor, Al
 
Hassakeh.
 

c. Tourist Centers: Zabadani, Safita, Dreikish, Lattakia, 
Al Hliffeh, Tadmur. 

d. All other Manatik.
 

The trip purposes were assigned according to following matrix:
 

O/D A B C D 

A 1 1 2 3 

B 3 3 2 3 

C 3 3 3 3 

D 3 3 3 3 
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All 1979 0 & D pairs were classified in the three trip
 
purposes, and weights were given whe' 
one origin or destination
 
fit more than one category. It was found 
that the passenger car
 
share is different for the different trip purposes.
 

Trip Purpose PC Share/Average PC Share = FACTOR
 

1 2.02 
2 3.51
 
3 0.68 

These ratios were assigned to the average passenger car trip

share of each zone according to its characteristics and those
 
of the destination.
 

Conclusions
 

7 4
SPLIT (PC, O,D) = 1.71 X (MOT(OD))0 . x FACTOR (D).
 

% [PC/l,000 inhabitants]
 

The observation that pickups are mainly 
used for passenger
 
transport 
 in short hauls is confirmed. A linear function
 
adequately describes the reduction 
 of pickup share as a
 
function of distance.
 

SPLIT (PUO,D) = 7.0-0.024 x Distance (O,D)
 
% km
 

In 
other words, under normal circumstances, the pickup split 
is
 
no higher than 7 percent of passenger trips, decreases by 1
 
percent every 50 kilometers, and is 
virtually nil for distances
 
over 350 kilometers. The correlation 
 coefficient of this
 
equation 
is -0.9. This equation loses its validity in cases
 
where there are shortages of other means of transport, mainly
 
microbuses.
 

Railway
 

The extent of rail services offered to Syrian passengers is
 
presently very limited. Basically, it consists only of 
two to
 
three trains per day on the 
lines Lattakia-Aleppo--Deir 
Ez Zor-

Al Kamishli. 
The other services on the IHoms-A'eppo (CFS) and
 
Damascus-Dera'a (CFH) lines are 
slow, infrequent, and cannot
 
generally be considered to be competitive with road transport.

Here again, therefore, the analysis of present patterns had 
to
 
be limited to a reduced number of 0 & D pairs.
 

The tariff structure and speeds of the different lines 
are very

different tariffs each were
too. The for line established at
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so there is no definite
then kept constant,
different times and 

for the travel times, the situation is very


relationship. As 

road travel times.
 

varied as w;ell, especially if compared with 

railway, other important factors
 

Thus, 	beside the speed of the 

rail. features
road and The 


influence the competition between 

(from 	Lattakia
 a rail line is competing with
of the road that 


for high speeds,
new and designed
to Aleppo, the rail line is 
slow; 	between Damascus and Dera'a the opposite


the road old and 
 in
differences
and sometimes considerable
is true ), the 

two cities
between
road and rail connection
distance of the 


Zor and Al Kamishli is
 
(e.g., the rail distance between Deir Ez 


as opposed to 265 kilometers by road) affect the
 
217 kile-ieters 

competition.
 

At any rate., a 	 zufficientlycorrelation (R = 0.78)
reliable 


linkinq the ratio between non-rail public (total
 
was fokind 


and pickup trips) and rail traffic,

traffic ess prvivate car 


travel times and
 
and the ratios between the rail tariffs and 


the bus t.iiffs and travel times, in the form:
 

- PCTRA (O,D) - PUTRA (Q,D)
= (O,D)
PUBTRA (0,D) TOTTRA 


4 3
I ' TARRL(O,D)

RAT(O,D) PUBTRA(O,D) - RLTRA(O,D) = 0 .4 3e


TARBU (O,D)

RLTRA 	(0,-T 


0 7 6 
e	 . TIMBU(O,D)
 

TIMBU(O,D)
 

SPL (RAII,,O,D) = 1/(l + RAT(O,D))
 

trips by public transport,
where PUBTRA is the 

TOTTRA is the total trips,
 

the trips by passenger cars,
PCTRA is 

the trips by pickup trucks,
PLTRA is 


RAT is the ratio of trips by buses and trips by rail,
 

TARRL is the tariff by rail,
 

TAPRBU is the tariff by bus,
 

TIMR. is the travel time by rail,
 

TIMBU is the travel time by bus, and
 

SPL is the rail split.
 

This formula can he interpreted as follows: 

com
raiL passenger traffic diminishes with rising
The share of 


times; however, the sensitivity to

parative tariffs and travel 

sensitivity to tariffs.
travel times is about half the 


The quality, comfort, reliability, etc. of railway service is
 

passengers as being considerably
by the
obviously perceived 
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lower than those of 
buses, microbuses, 
and taxis. If tariffs
and travel time both and
for rail road were equal, still only
21 percent of passengers would 
use rail, In a hypothetical case
where rail tariffs and times are 
only one-tenth of road tariffs
and times, only 65 percent of passengers would 
use rail.
 

This bias against railways is Thought to be mainly 
caused by
two factors: the 
relative infrequency 
of rail service (the
demand-oriented 
bus and minibus system insures minimum waiting
times), and of
lack accessibility (mostly main centers 
are
served by rail). These conditions are not 
likely to change much
in the future. It must, however, he pointed out that the use of
the pure travel time the
in equation (axcluding stops, transfers, and waiting times) is favorable to railways and 
thus re
duces the negative bias.
 

The dependence of 
rail share on the tariff ratio has been 
calculated for travel 
time ratios ranging from 
0.3 to 1.5. The
results show that 
in 
the normal ranges of the influencing para
meters,
 

(0.5< TAR(RL) < 1.5 and 0.3 
< TIM(RL) 1.5)
TAR(BU) 

TIM(BU)
 

The rail share varies between 48 
percent and 8 percent. The
curves representing the change of rail share as 
a function of
tariff ratio for a given time ratio are shown 
in Figure 3.3-1.
 

Taxi
 

Service (long distance) taxis 
are a favored means of transportation for intercity traffic. They normally start and end atone or a few points within a city, althoucgh loading or dropping

passengers en 
route is not uncommon Still, 
taxi operators tend
to maximize 
 their revenues by -referentially taking 
 longdistance passengers. No schedules 
exist. A vehicle departs
whenever 
it is full 
o: the driver estimates the revenues 
are
sufficient. 
In other words, the s-vvice 
taxi insures a very
frequent service 
which is also fairly flexible as far as
origins and destinations 
are concerned.
 

The tariffs aLe consistently higher 
than those buses
of or
minibuses, are established by the Ministry 
of Supply and
Internal Trade, allow increases 
 for journeys on non-paved
roads, and overcharging is common. 
The regression analysis
the ratio between passenger 
of
 

trips by taxi and by micro- and
larger 
buses led to a good correlation (R = 0.86), given the 
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average headway of bus service and the difference between the 
tariffs. i 

______(0,D = 

TRAMB (O,D + TRABU (O,D)
 
TRATXTRATX (O, D)(0,D) + 0.41 + 0.0315 IJEADPT (OD) 

-0.0001475[TARTX(O,D) - TARPT(O,D)l
 

where : 

Headway Public Transport = HEADPT (O,b) = 

14 hours x 60 
 840
 
Frequency MB + Frequency BU = FREQMB (O,D) + FRFQBU (O,D) 

and TARPT (O,D) = TARMB (O,D), unless FREQMB (O,D) = 0 in which 
case TARPT(O,D) = TARBU (O,D). 

The comn :t.nt factor of less tiin, onue implies a bias against
taxis in the perception of passenger. Were bus and taxi to
offer similar services (headways tend to 0) for the same 
tariff, only 30 percent of passengers would use a taxi. The
neqative bias is most likely due 
to three facts. Taxis tend to
 
favor passengers travelling on the whole trip, so for all passengers the service does has not have the quality which wasassumed. The frequency of taxis is not endless as it is impli
citly assumed in the equation (taxi headway = 0). The actual
tariffs are often higher than the official ones, which were 
used to calibrate the equation.
 

The equation implies a time value for taxi users. The effe:ct on
the taxi share of a 10 minute headway of public transport or of 
a difference in tariffs of 21.4 piasters is the same. The im
plicit time value of 21.4 piasters per minute = SP 3.2.80 per
hour and matches well with the average time value for a taxi 
passenger of S1 10,38 calculated in Phase I. This pdts the 
average taxi user in the SP 2,400 per month wage class, which 
according to the Consultants' income distribution would include
 
roughly 30 percent of Syria's working population. 2
 

iHeadway is the time between departures.
 

2Assuming time value = 90 percent of average wage for work 
trips, 30 percent of average for other trip purposes. With the
 
surveyed trip purpose distribution, an average time value of 85
 
percent of average wage is taken.
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on the d fference in tariffs,The dependencn of tne taxi share 
the ratio of tariffs cltcreases tne share ofrather than on 

is Lothtaxis with ilcreasinq distances, an effect that 

reasonaoie and can actually he observed. 

Micropus and Bus 

Bus services in Syria presentlv do not run on schedules, except 

for the hoses of the state-odned Fat nak Company. Operatolrs for 

both micro- and larqe buses are priivate aid small sized. A bus 

the vehlce is wet e. n HU percent and 100 percentdeparts when 
or even less if the driver n-cidrs to leave. ,parture2full, 

)Oits vith in thp citiesand arrival of , g ccurn at fixed 

or villages arid mini . amunts of boarlinq Y oL t"r. ,, t h, 

b s en route are n>s rve'_. The naximum nuvhc of ,uh: yiL,. i 

not at the oprater': discretion hat is ru W en.: nt ,nce. 

In summary, buses and m'crubus'sof; ofter a sw.'vr 2. to 

service taxis ex-ppt for the headways, which ficro- ,,lur.rn 


buses normal I, contain up to 20 passengers, a 1 iiqpr ,u car-' 

ries up to 50 passnqar , , as onposed to a taxi , hn c(:r.s 5 
to 7 p,"oplv, and' thnun is ic.-,. flcxhilit,, w< fay =::<:'ont-ir- vn, 

destiL. c.n are concerncd, FareA, e<tahlicthe ! Q Ha. M i ntry 

for Sup)p)iy an d International Trade , a o- prrt ly ,xtreoe ly 

low, especially for large buses. otic:al tariffst are normally 

applied. 'orif ' : are consistently hiqher for micrhuuss. 

ti t showsThe equation which was f ound t ()r sp1 it. MB/U an 

R = 0.74 and has a similar shape t the one found for taxis. 

TRAMB (O,D) . 1.64 - 0.0032 (TARMB (O,D) - TARBU (O,D)) 
TRABU (0,D) + 0.033 (IIFAlIJ) (),D) - nYEADMB (O,D)) 

than o: indicates that, in the perceptionThe constant greater 
of users, microbuses are pre erred because they are more flex

ible, more comfortable, and loss crowded. If tarif f and lrp

quencies of microhuso and buses wore the same, 54 percent of 
users wouli prefer Tei ) isstill Tiicro r) [ or, n not 

very stronq, hnwuvi, h cauo if t rep nc " or"I ." : 5 , 

a diff ,rencuin LriiI of SP 2 would cancel it. At tihe pres nt 

per-kilomtlr rAt-s, this already occurs at I11 "iMMMS1 :;. 

The impl ic-it ri, vAlu, of this w quati.n in tlh t nsopnquri s are 

willinq t) pa-y Sr 1.>3 more to avoid waitin. ton minut ;. This 

10.3 pinqtery; per minute equals SP 6.19 [er hout, whici. corre
sponds to an averaq e waqe of SP 1,100 per month, rouqhly equi

valent to the income in the first, second, and thirO quintiles, 
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that is, 60 percent of the population. 3 This value matches
well with the time value of SP 5.48 nornoar calculated inPhase I. The dependence of the microbus/bus rdtio on tariff 
difference 
rather than tariff ratio causes the microbus share
 
to decrease with the distance if corstant per kilometer rates
 
are assumed. 

3.3.2 Adjustment of Forecast Paraseters 

In addition to forecatinI th)e parameters (like distances,
times, tarif fs) rf te Troda1 s',lIt equations, some adjust ment 
must also be ma 3e a f 'ectir the co- fficients of these e(ua
tions, narticularly when hse coetfficienti. imp'licitly contain 
other parameters whicl maav chatic in the future. 

The followirq adju:tmrnts were considered: 

- Privatt, car s-:-,r-e. Since it is explicitly linked to
motorization, wh ich turn depends GDPii on the per head, no 
adjustments were made. 

- Pickups. The use or pickups and trucks for passenger
transport will be rul-d ly two trends. On one side, the number 
of pickups -- a relatively cheap vehicle with several uses 
will k(-e gcrowin, at a considerable rate. On the other hand,
its use for passer icer tr nsport will decrease with increased
owrership 01 pr ivate cars and improvinq public service. The two
effects were con1 to compensate for this and no adjust
ment was mode. 

- Ra iwllv. There is no implicit time value in the equa
tion as it does n)t contain absolute tariffs or times but only
pure numbers. 'iherefore, no adjustment was made. 

Taxi. are 

tion which )'ill chlanne in the Thoe 


- There two parameters contained in the equa
future. cool ficient Cf the

headway of piublic transpo -t, which includes- the implied time
value and the constant, represents the Oiarepeople whichs ef
would still choose taxi it the bus service we-, the same at. the 
same pric,. As for the.. time value; two oppos inI factors }lave to
be considered. The ctrowth of GD) per capita ncreas.s the time
value; th1e chanIo of trip purpose mix (there will be more non
work related trips in the future) reduces it. With the trip
purpose mix ,assumed for 2(,10 (50 percent work, 35 percent
social, 15 percent tou-ist), the time value will be 60 percent 

3 Assuminq time value = 90 percent of average wage for work 
trips, 30 percent of 
average wage for other trip purposes. With
the surveyed trip purpose distribution, an average time value

of 89 percent of average wee is calculated.
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of averaqe waqe versus 6n percent inF:1979. The lattr, in turn, 
ill have grown b, P.82 in real terms. The time value in 2000 

will therefore be I .2 times the present ane anA ] n7 t imes 
that in 1985. The contant factor ref lects a C-onnar-ativ lack 
of use preference for taxis, due mainly to the perc-Ltion of 
taxis overcharginq, peferentia l1' c irtri. rn I 2q-r"Venue 
passenqers, and sop.Lipxes havirn 1s t:an. , ooways. 

Due to the qeneral increase i. PT, l 1iit. -A- i-.,' i r iF

crease in nonn-economlc trips, a.n r: v.r : "h r. extenre 
sive bus the or, r:t , . t. toservice, P , r i s ,-ait-Fen rLse 
sliqhtly in the rutut,. Only 10 jrct<nt of piassunqers are ex
pected to use taxis in the ind i t. e:>ce case i n 2K0 0 as opposod 
to 30 percent in 1979. Tre constant factor is thus 0.25 in 2000 
and 0.35 in 1985. 

The following equations were used:
 

TRATM (0,D) = CONST I + AI [HEAD PT (O,D)] 

- 0.0001475 [TARIF TX(O,D)-TARIF PT(O,D)]
 

WhrEDP 0D 14 hours X 60 and 
Where HEAD PT (O,D) Frequency MB + Frequency Bus, 

TARIF PT (O,D) = TARIF MB (O,D) unless
 

IF FREQ MB (0,D) = 0, TARIF PT (0,D) = TARIF BU (O,D)
 

1979: 0.41 1979: 0.0315
 
CONST 1 = 1985: 0.35 Al = 1985: 0.0337
 

2000: 0.25 2000: 0.0403
 

- Bus and Microbus. The time ,alue for bus passengers 
will amount to 66 percent, versus 99 pe-cent in 1979, of the 
average wage in 2000, so the imrinit time value will increase 
by a factor of 1. i in 2000 a~nd- I .09 in 1985. Th,, subjectiv. 
preference for micr c;ses in the indifitfe rence ca e of 62 per
cent is expected to decrease as r hn service quality of huses 
and microbuses becomes more and more similar, and to he 55 per
cent in 2000. The constant would thus he 1.22 in 2000 and 1.49 
in 1985. 

The following equations were used:
 

TRA MB (0,D) - CONST 2 + A2 [HEAD BU (0,D) - HEAD MB (0,D)] 
MRA RU7(0Y- 0.0032 [TARIF MB (O,D) - TARIF BU (0,D)]
 

1979: 1.64 1979: 0.033
 
CONST 2 = 1985: 1.49 A2 ±985: 0.036 

2000: 1.22 2000: 0.045
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3.3.3 Forecast of Influencing Variables
 

Private Car Ownership
 

Historical analysis of private car 
ownership in Syria is very
difficult. More than anything, import and of
registration
passenger 
 cars have been subjected to restrictions inconnection with balance of paymonts problems. This oxplains thevery unsteady treni in the years 1963-1973. In fact, with agrowing populat io, ann a stagnating fleet, it took ten yearsfor the private car ownership to again reach the 1 L64 Lfigure of cars p3.86 nassenoer 1,0001r inhabitants. In the yars up to1967, car oi nership , albeit unsteady, at le,-st followed thesame trend a.- the GDP per capita. lowever, the trens behavedcompletely indepen(dent lv to 1972. From that ear to thepresent, motorization picks up very quickly. 

Total vehicle registration is a cumrelat ive measure of allvehicles ever registered up to a certain date and thereforeneither indicates available passenger 
cars nor necessari lvlinks Lo GDP. A more adequate parameter for correlatingGDP per capita is the number of new registrations 
with 

per 1,000inhabitants 
a year. Using a scraping rate of 6 percent per year
for passenger cars, the new registrations in year t-l can be
calculated by: 

New Pegistrationt_l 
= Total Registration - Total 
Registrationt_ ]


+ 0.06 Total Registrationt_
1
 
The resulting data are shown in Table 3.3-2 and Figure 3.3-2.From them it can be seen that the new registrations of 
vehicles
have followed 
a very unsteady trend, especially before 1971.the curve is smoothed by calculating 

If 
the moving averages overthree years, hwevei, a similarity of shape with the cuirve of
GDP per capita can be observed, particularly after 1971.
 

In fact, regressing the newsmoothed registrations per 1,000inhabitants against GDPthe per capita (in .1975 prices) for1971-1977 gives a correlation of 0.98 and an elasticity of4.16. For the years 1965-1970 a cross-section regression linking the 1979 GDP per capita in the 13 Mohafazat and theirmotorization indices, based on total registrations, confirmsthe presently very high elasticity of car ownership to GDP percapita: value of 
4.53 is obtained. 
If, however, the development
of the very last years is considered, it cai, be seen that theelasticity, although 
always much higher 
than 1, is declining.The elasticity is 4.16 
for the period 1971-1978 but is only
2.87 for 1975-1978 and for
2.60 1977-1978. 
it is obvious thatin the years after 
1973, 
when import restrictions 
on passenger
cars were 
relaxed or withdrawn, a huge suppressed 
demand for
passenger cars 
was released; 
this demand is declining, however.
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Table 3.3-2
 

PASSENGER CAR REGISTRATION, 1963 - 1978
 

1
Year To -al New New per GDP/Capita
 

----- _ 1000 Inhabitants 1975 private
 

1963 18,900 4,130 0.821 1,540
 

1964 21,900 1,410 0.271 1,630
 

1965 22,000 620 0.116 1,610
 

1966 21,300 2,680 0.484 1,520
 

1967 22,700 360 0.061 1,550
 

1968 21,700 2,000 0.328 1,560
 

1969 22,400 2,640 0.433 1,750
 

1970 23,700 1,520 0.241 1,730
 

1971 23,800 820 0.126 1,840
 

1972 23,200 3,890 0.576 1,940
 

1973 25,700 3.040 0.435 2,130
 

1974 27,200 12,530 1.732 2,316
 

1975 38,100 14,190 1.732 2,770
 

1976 50,000 9,100 1.174 2,890
 

1977 56,100 8,170 1.014 2,720
 

1978 60,900 2,860
 

Source: 	 Consultants calculations based on official registration
 
data.
 

1963 1967 estimated: official figures include taxis.
 

3-24
 



65-

CAR OWNERSHIP 1963-78 

LEGEND 
NEW REGISTRATIONS/IO00 Inhabitunts 

MOVING AVERAGE 
PC/1000 Inhabitants 
MOVING AVERAGE 

- GDP/ Capita , 
3000 

11 

5 -

no7 
C. 

0 200 

-n 

0. 

3 5 

3C-)ll', " 

",0 

i " 

0o 

00 

7,0 y E..-,A 67 I 7 

1'0 ?173i ?6 ! 8 
V r A R 



For the forecast it was assumed 
that the elasticity would
 
decrease linearly from 2.60 1978 1.50 2000.
in to in having an
 
elasticity constantly 
 higher than 1 means that a growing

portion of the disposable income wil± 
flow into purchase of
 
passenger cars. 
 an 
 if 

low level of motorization is considered, and if it is thought
 

This is acceptable assumption the present
 

that the assembly of passenger cars in Syria will help relieve 
the foreign exchange problcms deriving from high imports.
car 


If the relative real cost of private car travel rema ins un
chanqed, the total registrations of private cars will he
653,000 in 2000, an increase of 11 .4 percent pe year. This 
corresponds to an index of 37 passenger cars per 1,000 inhabi
tants.
 

To calculate the running fleet, it was assumed that, with an 
increasing fKeet, the scraping rate of vehicles would also
increase; that is, the average life vehiclesof wouA decrease
from the present 16 to approximately 10 years. The running
fleets thus calculatQd would grow at an average of 
9.4 percent 
per year ant] would correspond to a motorization index of 9.4
vehicles per 1,000 inhabitants in 1985 and 20.8 in 2000. (See
Table 3.3-3 and Figure 3.3-3.) 

The average income elasticities found for 1985 and 
2000 were 
also used to regionalize the passenger car vehicle fleets by
Mantika, using the G;DP poe capita derived from the Consultants'
 
macroeconomic model. T resulting passenger car per 
1,000

inhabitants indices refer 
to the privately owned running fleet
 
and are not therefore directly comparable to 1978 figures. They
 
are shown in Table 3.3-4.
 

Bus Frequency
 

As previously stated, the frequency of microbus and bus service
 
is presently ruled by the number licencesof issued to opera
tors for a certain line. Although service is roughly demand
oriented, the number of licences issued is not strictly aimed
 
at the provision of a certain standard of service to users.
 

The present pattern of dif ferent service quality, different 
load factors, and different revnues for operators cannot be
taken as a hasis for forecasting the future. Considerinq the 
growing demann for bus transport, no presently granted licences
need to be revoked, only transferred to another line. In addi
tion to this, if a consistent tariff system is introduced, all
 
routes should be equally attractive to operators, provided


adequate factors.
there are load For these reasons a demand
dependent model for determining the frequency of microbuses and
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Year Elasticity 

1978 2.60 

1979 2.55 

1980 2.50 

1981 2.45 

1982 2.40 

1983 2.35 

1984 2.30 

1985 2.25 

1986 2.20 

1987 2.15 

1988 2.10 

1989 2.05 

1990 2.00 

1991 1.95 

1992 1.90 

1993 1.85 

1994 1.80 

Table 3.3-3
 

PRIVATE CAR FLEET IN SYRIA, 1978 


Percent 
Increase New 
in New 

Registrations/ 
1000 IIibitants 

Registrations 
1,000,000 
Inhabitants 

New 
Registrations 

(000) 

7.64 984 8.2 
7.50 1,059 9.1 

7.35 1,137 10.1 

7.20 1,219 11.2 

7.06 1,305 12.5 

6.91 1,395 13.8 

6.76 1,489 15.3 

6.62 1,588 16.9 

6.53 1,691 18.6 

6.39 1,799 20.5 

6.24 1,912 22.6 

6.09 2,028 24.8 

5.94 2,148 27.2 

5.79 2,273 29.7 

5.64 2,401 32.4 

5.49 2,533 35.3 
5.35 2,668 38.4 

- 2000
 

Total 

Registrations 


(000) 


60.9 


69.1 


78.2 


88.3 


99.6 


112.0 


125.8 


141.1 


158.0 


176.6 


197.1 


219.7 


244.5 


271.7 


301.4 


333.8 


369.1 


Scrapping 

Rate 


Percent 


6.0
 

6.2 


6.4 


6.6 


6.8 


7.0 


7.2 


7.4 


7.6 


7.8 


8.0 


8.2 


8.4 


8.6 


8.8 


9.0 


9.2 


Running
 
Fleet
 
(000)
 

54.8
 

60.7
 

67.2
 

74.3
 

82.0
 

90.5
 

94.7
 

109.7
 

120.6
 

132.4
 

145.1
 

158.9
 

173.8
 

189.7
 

206.8
 

224.7
 



Table 3.3-3 (Continued)
 

PRIVATE CAR FLEET IN SYRIA, 1978 
- 2000
 

Percent
 
Increase 
 New
 
in New Registrations 
 New Total Scrapping Running
Registrations/ 1,000,000 
 Registrations Registrations 
 Rate Fleet
Year Elasticity 1000 Ir-abitants 
 Inhabitants (000) 
 (000) Percent (000)
 

1995 1.75 
 5.20 2,807 41.8 
 407.6 9.4 
 244.2
 
1996 1.70 5.50 
 2,949 45.2 
 449.4 9.6 
 265.0
 
1997 1.65 
 4.90 3,093 48.9 
 494.6 
 9.8 287.0
 
1998 1.60 
 4.75 3,240 
 52.8 543.5 
 10.0 310.3
 
1999 1.55 
 4.60 3,389 
 57.0 596.3 
 10.2 335.0
 
2000 1.50 
 4.46 3,541 61.0 
 653.3 10.4 
 360.9
 

Source: 
 Consultants' calculations.
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Table 3.3-4 

AVAIiLABILITY OF 
PASSENGER CARS 
PER 1000 INHABITANTS, 1985-2000
 

flantika 1985 -0C0 Mantika 1985 2000 

Damascus City 14.14 28.87 Safita 4.25 9.97 
Douma 6.80 15.87 Cheich-Badr 3.19 8.09 
Pal 8.36 18. 74 Dreikish 3.97 9.40 
.abadani 6.36 14.89 Lattakia 10.95 23.18 
Qatana 6.80 15.80 Djableh 5.49 12.95 
Couteifeh 5 .50 12. 18 Al Hiffeh 3.64 8.94 
Nabek 9. 02 19.93 Qirdaha 4.00 4.42 
Darayya 10.60 22.79 Idleb 7.06 15.82 
Yabroud 3.50 7.74 Ariha 5.19 12.13 
§)uiie tra 5 .69 13 .89 Jisr-Al-Shughour 6.28 14.29 
Fl - 7.68 Harem 3.76 9.13 
lzra' 3.64 9.13 Ma'arrat Al-Nuo'man 5.70 13.24 
L -ra 'a 6.55 15 .62 Jabal Sam'ar 14.34 29.56 
Shahba 4.75 10 .75 Isas 4.93 12.64 
Salkhad 4.76 10.65 Al Bab 7.19 17.50 
Al Suweida 8.20 18.61 Garablus 4.55 10.70 
Tadinur 10.92 23.71 Ifrin 421 10.92 
T l-Kalakh 4.09 9.83 Ain Al Arab 4.29 10.44 
Al Rastan 5.40 11.94 Manbed j .53 14.03 
Al useir 5.76 13.14 As Sifa 3.03 7.80 
Al >fouharram 4 -.48 9.59 Tal Abiad 4.04 9.81 
Hotas 12.27 26.23 Al Raqqa 7.88 18.81 
Al Salamieh 7.83 17.46 Albu Kamal 5.73 14.18 
Al Ghab 3.82 9.22 Al Mayadin 5.25 13. 11 
Mi.ssiaf 4.24 9.81 Deir Ez Zor 8.99 20.67 
Mhardeh 3.04 7.99 Al Hassakeh 6.50 15 .94 
Hama 12.01 25.09 Ras Al Ain 4.79 17.92 
Banias 5.39 12.92 Al Kamishli 7.44 17.92 
Tartous 7.50 17.09 Al Malkieh 4.34 10.84 

Source: Consultants' calculations. 
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buses was designed and is explained here. 
This model is based
 on the assumption that the 
frequencies thus calculated are,

however, valid for scheduled service as well.
 

The starting datum for the determination of the frequencies ii
th total traffic demand 
in passenger trips per 
day between a
certain origin and certain
a destination. 
First the shares of
private car, pickup, and 
 railway passengers are determined
based on the previously described methods. The 
remaining traffic flow (TRA) represents the 
total uaily demand for passenger
trips by taxi, microbus, 
and bus. This demand is considered to
be distributed 
almost equally over the 14 hours 
period from
6.00 to 20.00. Four different ranges of traffic levels are 
con
sidered.
 

Extremely low traffic demand: 
0 < TRA ( 280 pax trips/day 

If direct service between 
an origin and destin 'ion were to be
run 
only with microbuses with a capacity of 20 pa-sengers, only
up to 14 bus trips a day would be operated. That is, 
the average headway would be one hour more.
or Under these circumstances 30 40
to percent of the passengers would switch to
taxis or prefer to 
go to the nearest major center  say Mohafaza center - and there transfer to a direct bus bound to 
the
final destination. 
It is assumed, and confirmed by the 
traffic
figures, that the sum of 
all 0 & D pairs originating in a Mantika with demand 
less than 280 plus the direct flows to the
nearest center 
always exceed 400 passenger trips per day and
that therefore 
a minimum frequency of service of 
10 microbuses
 
and 2 buses a day is granted.
 

Thus, 
for 0 & D flows less than 280 passenger trips per day, 
it
is assumed that at 
least 
one bus an hour is available although

not directly bound to 
the final destination.
 

Low traffic demand: 280 < TRA < 560 pax trips/day
 

Once the traffic is 
high enough to justify at least 
one microbus per hour, it is assumed that users 
would prefer the direct
connection. 
With a headway of one hour, the 
average waiting
time would be an acceptable 30 minutes. 
It would obviously be
less in the peak 
and more in the off-peak hours. 
For these
traffic volumes it be to
would wrong use anything other than
microbuses; if 
large buses were to be used, either local factor
would be 
too low or their average headway would 
be more than
 one hour, and users 
would again rather use taxis 
or indirect
connections. 
So it is assumed that, 
in this range of traffic
demand values, the 
service is insured only by microbuses, the
frequency of which increases 
linearly with the traffic. For the
 upper value of 
the range (28 trips
bus per day), there is one
trip every 30 minutes and average
an waiting time of 15
 
minutes.
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Intermediate traffic demand: 
560 < TRA < 2,800 pax trips/day 

For total traf fic demand hiqher than 560 passenger trips perday, it is possible to increase the total frequency offered tousers and at the same time to use larger vehicles. For demandvalues near to 560 passenger trips day, largeper few buseswill bel u'-ed only :n the peak hour, and the rest of the trafficwill still be taken over by microbuse.. At the uP[)C r end of therango (2,800 pax trips/day), by using only large buses with acapacity of 50 seats, an average frequency of 56 buses every 14hours , 4 buses per Ionur, or I bus every 15 minutes is reached,and no microbhuse s are neded. 

High traffic demand: TRA > 2,800 pay trips/day 

It is theref ore assumed that the microbus frequency decreases 
linear ly from 28 bus trips per day at 560 passenger trips perday, to 0 at 2,P00 passenger trips per day, while the busfrequency increases from 0 to 56 trips per day. The total busand micronus frequency thus increases linearly with the demandfrom 28 per day at the lower end to 5F per day at the upper end 
of the range. 

For 8 iqh and, very high traffic demand, the service is effici ,lntly t a:ke n over by large bmme only, and thei frequencyincriases 1inearly with demand. For demand higher than 4,200pa sse.nor trips day, almostper an continuoas bus service (oneevery 10 minutes) is available to uw ,rs. A graph of hus fre
quency as a function of demand is presented in Figure 3.3-4. 
All t(,heive cons iderat ions pertain to the ideal case wherethe whole Mant ika-to-Mantika demand for transport actuallytakes place between Mantika center and Mantika cencer Whilethis is certainly roarly correct for long-distance trips, tile
closer the Mantika ,nters, 
 the higher the likeliness that aconsiderable amount (W 'c-mand moves between peripheral locations of both Manatik. n h a peripheral demand could, in some cases, be high enough to justify a direct service betweennon-Mantika centers. From a sample analysis it was determinedthat the share of demand with 
one end not in the Mantika center
decreases very rapidly with the distance and becomes virtually
nil beyond 300 kilometers. A parabolic of the fifth degree:
 
Share of peripheral demand 
= 100 - 32 distance0.2 

[percent ] [Ik i lome te rs] 

adequately describes the situation (see Figure 3.3-5). 

Therefore, every 0 & D pair was divided into one direct and oneperipheral flow onbased distance. The frequencies of microbuses and large buses were determined for each of those flows
separately and then 
added.
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whole deternination Vf bus
One final observation is that the 

frequencies is based 'n bus capacity corsiderations (on t bus is 
modal
percent full). T'n split

supposed to leave when it is 	100 

taxi shareit has been described, subtracts thaptocess, as 	 r 

sp: lits tne pssengemg 0.tween
from th total demand and then 

If used with reasonable aus..m.,rtA iab)a Tout
buses and microkusps. 

load f.ctors. This is a 
tariffs, t i.rs syster always yields high 

hbcause it makes buservice Wt~ract iv, to 
desiralie Y ttuation 

use ot vehicles, person
o0)o1 torn d~ guaracntces an efficient 

to
nel, and fue-] while still providing ar excellent service 

users.
 

Tari f;
 

rail do not follow a
The present tariffs for taxis, buses, and 

the whole country and are often arbitrary and not 
syster for 

they are larg,]y lower than the
market. oriented. At tny rate, 

nerati nq costs for al1 modes; not infr.<.nt. LV' they
marginl 

r .

are evfn low1 char the ouL-AU-H25:-t cost.;. tna.... cAr

t a'rsort

cum! tances , it i )ossible to keep the pa-1ne (ICI 

larqe direct subsidi. to cover 
system workinq ,' .jy means 	of 


o°rat inn losses or hy indirect pub] ic tcdn':rt sub
railway 

atti Ficia] ly low dienn I prices).
sidies ( inv thWu i thi, 

ratorn 
Ther !'. ,t )v.rcharqi o by taxis, owi 0 fre

the actual operatinw s of their 
quently ,-. i,,t ,aw.t o of 

1sqyi rVan optimal maintenance, ext rt-f. iny WA vehi
vehicleK. 
 n c s 


oveloadinq also partly 	conse"ue e of the low
cles, an , ire 


tariff level.
 

costs in-
Bus tariffs were sizeahly increa.ed n 1980, but 

(waqes grew by 60 percent, for ex
creased at least as much 

piasters per passenger-kilometer
ample). The veraqe tariffs in 


in 1979 were:
 

Bus Rail
Taxi Microbus 


4.70 3. 30 1.80 2.93 

The average economic marginal operatina costs in piasters per 

passenger-kilometer in 1980 were:
 

Bus Rail
Taxi Microbus 


5.5) 6.08
12.78 6.75 


passengers per vehicle were

(Occupancies of 4, 13, and 40 


assumed for taxis, microbuses, and buses, and 400 passengers 

per train were used for rail.)
 

inflated by the
Tn compare the figures, the 	1979 tariffs were 


1980) and therefore became:
general price index (1.10 in 
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Taxi Microbus Bus Rail
 

3.63 1.98 3.225.17 

It can be seen that only the following percentages of economic
 

marginal costs are covered by direct revenues:
 

Taxi Microbus Bus Rail 

40.5 ''3.A 
percent percent p

35.4 
ercent 

53.0 
percent 

This 
low 

shows that hot 
but al!s t;ba'(coetition 

vnly is the g
is 

eneral le
somehow 

vel of tariffs 
distorted as 

very 
large 

buses (and taxi) art compelled to run considerably higher def
icits than other t ''- ot public services. 

it wa'- ,rin.me,i tat tariffs for passenuers will be raised in 
the futurp in any case. One reason for this assumption is that 
it will he i tv and more difficult to convince operators to 
operate wa, below the break-even point. It is estimated that if 

the state woud nubsidize the whole operating deficit of pas
senqwr trw ;,ot wi thi Syria, such subsidies would reach ap
proximatL' 'P 1.7 hil.ion per year by the year 2000, of which 
SP 9n]0 million woaId be Ior the large buses alone. The regular 
subsidies to ass-,nqer transport wadld then amount to about 20 
percent of the GDP of the trancport and communications sector 
(or 1.5 pearcnt of total GDP). 

Therefore, a base situation was taken in which all passenger 
tariffs incrase at a 2 percent per year rate in real terms. 

The necrss:r y subsidles would still he a significant SP 800 mil
lion per yoar by 2000, but the proportion to GDP of the trans
port sector ( 5ipercr nt ) seems more acceptable. 

For tbin cone (cal h-d case A) all tariffs were made to increase 
by 2 percent per year, thus keeping the 1979 ratios among the 
tarif!s of the d if ferent modes. [However, it was assumed that 
the nationwide pattern of tariffs would be more consistent in 
the future than it is now. It was therefore assumed that tar
iffs would he linear (constant passenger-kilometer rate regard
less of travel distance) and the same all over the country for 
taxis, microouses, and buses. 

There are two good reasons for such a tariff system. First of 
all, by allowing the operators to charge the same passenger
kilometer rates all over the country, all routes are made 
equallv attractive, and this is the best basis for ex -cting 

that all licenses trips will actually be undertaken. It muust be 
considered that taxi microbus, and bus operators are small 
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operators, mostly owning just one vehicle. It cannot be ex
pected that they compensate losses on one line with higher
earnings on another one. Second, in the long run, the uniform
ity of tariffs encourages a rational distribution of dwellings
and economic activities: in the country. When tariffs on some 
routes are kept artificially low, a densening of activities
along these routes is encouraged. if this is sometimes desir
able in the short term, it certainly causes problems when the
 
tariffs are increased. 

Things are different for the railway. CFS is a largeThe state
owned company which 
the 

can easily adjust it- tariff system to suitneeds of transport planning. These needs obviouslyare to 
increase the share of railway passengers per so, in considera
tion of the large amount of money already invested and of the
presently extremely low traffic-to-capacity ratio and particu
larly the share of long-distance railway passengers. To encour
age the use of the railway, particularly by long-distance pas
sengers, tariff schedol1cs markndi , t: pered vitdistance are
commonly used by railways all over the world. For this study a
tapered tariff was developed which aims at strongly discourag
ing rail for less 100travel lengths than kilometers. For this
kind of commuter-like traffic, heavy investments in infrastruc
ture, control systems, and rolling stock would he required. The
distance range where high railway shares are desirable to help
decongest the road system starts at around 200 kilometers (that
is, the distance for some vary heavy inteoyity mnvements such 
as Aleppo-Lattakia and Damascus-Homs). For very lony journeys,
say, longer than 450 to 500 kilometers, the time advantages of 
railway get so sizeahle that no further major decrease of the
rite is necessary to attract passengers to the railway. The
tariff schedule most obviously be designed in such a way that a
desired average revenue per passenger kilometer is attained. 
The resulting tariff schedule shows quite high rates for dis
tances up to 100 kilometers then decreases very rapidly up to 

kilometers then up 1,000around 300 and slowly to kilometers.
The per-kilometer rate could be calculated from a mathematical 
function representing curve. the sake ofa For having easy-to
calculate tariffs, it is usual to segment the tariff curve into 
constant rates for qroups of 100 kilometers. The results are 
shown in Table 3.3-5 and Figure 3.3-6. 

If a comparison is made with 1979 tariffs, it can he seen that
the proposed tariffs are comparable to those on the Aleppo-
Lattakia line. Aleppo-Lattakia was SP 8.00 in and1.979 is
approximately SP 7.75 and SP 8.25 in the two alternatives for
1985. The proposed tariffs are much higher than those on other 
lines which were established years ago and raisednever (e.g.,
Aleppo-Hassakeh 1979: SP 10.00; proposed: approximately 16.10 
or 17.10 in 1985).
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Table 3.3-5 

PROPOSED PASSENGER RAILWAY TARIFFS 

(2nd Class-Adult) 

Total Tariff 

(SP 1980) 

2 perccnt Marginal 

case Cost Case 

Distance Incremental rate Actual rate 

Kilometer (average rate = 100) (average rate 100) 1985 2000 1965 2000 

1-100 115.3 115.3 4.20 5.65 4.45 7.05 

i01-200 96.6 106.0 7.70 10.35 8.20 12.90 

201-300 79.7 97.2 10.60 14.25 11.25 17.75 

301-400 63.6 88.7 12.90 17.35 13.70 21.60 

401-500 55.9 82.1 14.90 20.05 15.85 25.00 

501-600 48.3 76.5 16.65 22.40 17.70 27.90 

601-700 45.8 72.1 18.30 24.60 19.45 30.65 

701-800 43.2 68.5 19.90 26.75 21.20 33.35 

801=900 40.7 G5.4 21.35 28.70 22.70 35.75 

901-1000 39.0 62.8 22.80 30.65 24.25 38.20 

1000 37.3 60.5 

Source: Consultants' estimates. 
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The tariffs shown must be considered as indicative, as they 
are
 
expressed in 
1980 prices. The actual tariffs should 
be adjusted

by the general price index, and rounding of the resultingamounts will make the ticketing operations easier, although
roundino to full Syrian pounds as it is done now introduces
considerable 
bias (for long distances one can travel 100 
kilo
meters per one Syrian pound).
 

The other case analyzei for tariffs is the marginal cost case
(called case B). In this case it is assumed that the long-run
policy of the state would be to have a self-sustaining passen
ger transport sector by the year 2000. In other words, that by2000 no direct or indirect operating subsidies would be paid to
the passenger transport sector. This implies that the total 
revenues arq, sufficient to cover all operating expenses plus
the depreciation of vehicles of rolling stock. The costs forbuilding, improving, maintaining, and operating the infrastruc
ture would not be covered by the revenues. The yearly growth
rates of tariffs necessary tM reach this goal would be: 

Taxi Microbus Bus 
 Rail
 

4.4 3.0 5.1 
 3.1
 
percent percent 
 percent percent
 

This is higher than the 2 percent postulated in case A butstill acceptable for users. A faster attainment of the finan
cial balance would lead to tariff increases which, beside lustnot being feasible, also would induce a contraction in demand.
In view of the high share of work and business trips, this is,
in general terms, not desirable. Thus, for instance, if the
tariffs have to equal marginal costs by 1985, yearly increases

of 16.3 percent for taxis, 12.7 percent for microbuses, 18.9
percent for buses, and 11.2 percent for rail would be necessary. This would lead to a reduction in the per capita trip

ratio to 17.8 percent of the 
 present one, despite higher incomes. Total traffic would be just 80.2 percent of total traf
fic in case A. The increases of tariffs to 
reach marginal costs

in 2000 also involve a contraction in demand if compared with 
the case A.
 

The elasticity of the per capita trip ratio to prices, which is 
very different for the different trip purposes, was taken tc be-0.15 for work and business trips, -0.50 for tourism trips,
-0.60 for social trips. With the 

and 
present trip purpose distribu

tion of 75 percent work and business, 20 percent tourisn, and 5percent social, the elasticity in 1979 would be -0.24. With the
considerable change in trip purpose mix assumed for 2000 (50percent work, 15 percent tourism, and 35 percent social), the
 
elasticity would then be -0.36. 
For 1985 it would be -0.27. The
values used as an average for the two periods 1979-1985 and
 
1985-2000 are 
-0.26 and -0.33, respectively.
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The weiqhted average for the tariff increase is 4 percent per 
a 2 percent per yearpassenqer From 1974 to 2000, -llowing for 


increase for relative pr ictes oL passenger car and pickup trans

port. As a consequence, if the GDP per capita were constant, 

the per capita trip L-atio would decrease by 1.04 percent per 

year from 1979 to 19,5 and 1.32 percent per year in 1985 to 

2000. Wi th1)the forecast increase of GDP per capita of 3.0 

percent per year and the income elasticity of 1.22, the per 

capita trip ratio would increase by 2.6 percent prr year from 

1979 to 1985 and by 2.3 percent per year from 1985 to 2000. 

Combined, with the popilation increase, the traffic increase
 

factor would finally be 1.455 from 1979 to 1985 and 2.588 from 

1985 to 2000, an annual qrowth of 5.9 percent. In other words, 

compared with case A, total traffic would be 99.0 percent in 

1985 and 8-7.9 cercent in 2000. 

case B, the tapered railway tariff schedule shown in Table
For 

3.3-5 was also kept. The per passenger-kilometer rates for
 

taxis, microbuses, and buses in 1980 piasters are:
 

1985 2000
 

Case A Case B Case A Case B
 

7.84 12.78
Taxi 5.82 6.70 

4.33 6.75
Microbus 4.09 5.50 


Bus 2.23 2.66 3.00 5.59
 

3.3.4 Definition of Physical Alternatives
 

A number of permutations of physical road and rail networks
 

were investigated, namely:
 

RDl - Base road network: includes all roads existing, 

or for 1985under construction, committed construction up to 


including the Damascus bypass.
 

RP2 - Maximum road network: includes the base network plus 

the llama-Al Raqqa, the Tadmur-Albu Kamal roads, and the Aleppo 

bypass. 

RI, - Base rail network: includes all existing lines plus 

the ,amascus-floms, the new Homs-Aleppo, and the Aleppo-Albu 
nor the new llijazKamal lines. It includes neither the old 


Railway in 1985 nor the new Hijaz Railway in 2000.
 

R1,2 - Medium rail network: includes the base rail network 

plus the Tartous-Lattakia line. 
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RfL3 - Maximum rail network: includes RL2 plus the Tadmur 
Albu Kamal line.
 

The following permutations were tested 
for the passenger modal

split: all 
for case A and for case A and case B.
 

RLI RL2 RL3 

RDI 1985, 2000 2000 2000 

RD2 
 2000
 

The basic input data calculated for each 0 
& D pair for each of
 
the investigated permutations were: 

- distances for road an ] rail, 
- travel times for road ind rail,
 
- access; distances for rail, and
 
- access lines for rail.
 

3.3.5 Results of the Modal Split Forecast 

The passenger modal split model developed above was applied
1985 and 2000. It should noted the model was 

to 
be that applied

only to doiestic paassenqers. The modal split of passenger trips
within and outside of the country was estimated approximately. 

- 1985 

The main results on a nationwide basis are shown in Table 3.3-6
and commented on in this section. The 1979 modal shares of pas
senqers in percent were:
 

Passenger car - 9.5, Pickup - 6.8, Taxi - 20.6, Microbus and 
Bus - 6.3, Rail 1.8. 

The first (1eneral commeint is that the opening of the new rail
way l in, from Damascus to Aleppo will upgrade the Syrian rail
way from a number of lines to a closed system in which most 
impoL-tan t- Ilaces can be reached by rail. This is promptly
reflected by the more than doubling theof rail share from 1.8
percent of passe.ngers in 1979 to 3.7 (Case A) or 3.8 (Case B)
percent, and of the passenger-kilometers, 10.4 (Case A) or 11.1(Case B) percent. For the other modes can he thatit seen only
marginal shifts in the shares occur. 

Obviously the relative changes in tariffs over six years are 
not high enough to produce major changes in modal split. The
high share of passenger-kilometers for the railway and its 
relatively high average trip distance reflect the effect of 
the
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Table 3.3-6 

1985 PASSENGER MODAL SPLIT ALTERNATIVES 

PHYSICAL CASE: RDl - RLl; TARIFF CASE A 

Passenger 
Car 

Pickup Taxi Micro-
bus 

Bus Rail Total 

Passengers 

per Day (000) 

,ercent 

51.2 
9.5 

28.9 
5.4 

118.5 
22.0 

108.9 
20.2 

210.5 
39.1 

20.0 
3.7 

538.0 
100.0 

Passener-ya 6 
per ,,ear x 10 
i-rcent 

1.8 
11.0 

0.6 
3.7 

3.3 
20.3 

3.2 
19.6 

5.7 
35.0 

1.7 
10.4 

16.3 
100.0 

Averale 
Lengtl 

Trip 
(Kin) 98 57 76 79 75 233 84 

Total 

,i 

Revenues 

106 - - 191.2 128.7 129.8 64.6 514.3 

kuvenue per 
Passenger-Kn 
(Iiasters) 5.82 4.09 2.23 3.63 3.12 

PHYSICAL CASE: RDI - RLI; TARIFF CASE B 

Passenger 
Car 

Pickup Taxi Micro-
bus 

Bus Rail Total 

Passenger per 

day (000) 
Percent 

50.7 
9.5 

28.6 
5.4 

115.4 
21.7 

112.8 
21.2 

204.2 
38.4 

20.3 
3.8 

532.0 
100.0 

P a ssern(;er - Kc 

p, r Year x 106 
iercent 

1.8 
11.1 

0.6 
3.7 

3.1 
19.1 

3.4 
21.0 

5.5 
34.0 

1.8 
11.1 

16.2 
100.0 

Average Trip 

Length (Kin) 98 57 74 82 74 243 84 

Total Pevenues 
(SP) x 106 - - 210.2 145.8 147.6 71.9 575.5 

!-,evenue per 

Passenger-Kn 

(liasters) 6.70 4.33 2.66 3.86 3.52 

Source: Consultants' estimates.
 

Note: Domestic passengers only.
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tapered tariff system and the comparative advantage of railways
 
over long distances. The confirms that used
split pickups are 

mainly for short distances. T cir average trip length is 70
 
percent of the overall average. The decrease of 
their share is

certainly partly due to the previously mentioned imprecision in
 
the definition of taxis and pickups in 1979.
 

The comparison of cas- A and case showB does not major dif
ferences in 198'. It may be noted, however, that in case B, the
railway carrci ss()me more passengers, although the total traf
fic is I percent lower. (;iinilarly, in case B microbuses divert 
some passengers from taxis. This shows on small scalea 
effect oil the marginal cost pricing 

the 
system. The closer tariffs
 

get to the natural tariffs, that is the cost of
to transport,
the less the penalization of the presently expensive modes: 
microbus and railway. The fact that the proportion between
buses and mi.crobuses changes slightly in the two cases can be 
attributed to the lower total traffic in
level case B. As the

large bur; is optimally used only 
for large traffic flows,

financially for the operators case B obviously
is the better
 
one. With 1 percent less 
traffic, 12 percent higher revenues
 
are obtained.
 

- 2000 

In base road, base rail network cases, the basic 2000 network

of both road and rail stays unchanged from 1985 except for the
 
opening of the new Hijaz Railway after 1985. This addition to

the network is reflected by a slight increase in the rail
 
share.
 

Since the main flow involved is Damascus-Dera'a, which is a
distance of 130 kilometers, the average trip length on the
 
railways decreases from 1985, and so 
 does the passenger
kilometer share in case 
A. The increase in motorization is
 
paralleled by an increase in the carpassenger share. The

reduction of the 
 non-rail public transport share is mainly

taken by the service taxis. The increase of total traffic

increases the number of 0 & Ds which are optimally served by
large buses rather than by microbuses. The proportion of microbuses, within a fairly constant share of all buses, therefore 
shows a marked decrease. 

The undistorted tariffs of case B help achieve 
a better modal
 
split. The shares of railways and of buses versus taxis are
 
higher both for passengers and passenger-kilometers. The revenues in case B exceed those in case A by 38 percent, although
total traffic is 17.1 percent lower.
 

The maximum road, medium rail network case analysis results are

shown in Table 3.3-7. An increase in the railway share be
can 
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Table 3.3-7
 

PASSENGER MODAL SPLIT ALTERNATIVES
 

RAIL NETWORK
 

2000 


MAXIMUM ROAD, MEDIUM 


PHYSICAL CASE: RD2 - RL3, TARIFF CASE A 

Passenger Pickup Taxi Micro- Bus Rail Total 

Car bus 

Passenger per 

Day (000) 
Percent 

227.6 
17.1 

70.7 
5.3 

198.7 
14.9 

81.1 
6.1 

686.6 
51.6 

66.0 
5.0 

1,330.7 
100.0 

Passengec r-Km 6 
per Year x 10 
Percent 

8.1 
19.4 

1.5 
3.6 

5.4 
12.9 

2.4 
5.8 

19.4 
46.5 

4.9 
11.8 

41.7 
100.0 

Average Trip 
Length (km) 97 59 74 80 77 204 85 

Total Rev nues 
(sP) x 10 420.9 130.5 586.7 208.7 1,346.8 

RevenUe per 
Passenger-Kn 
(Piasters) 7.84 5.50 3.30 4.97 3.28 

PHYSICAL CASE: RD2 - RL2, TARIFF CASE B 

Passenger Pickup Taxi Micro- Bus Rail Total 

Car bus 

Passengers 
Day (000) 
Percent 

per 
200.0 
17.1 

62.3 
5.3 

151.0 
12.9 

98.5 
8.4 

590.5 
50.5 

67.4 
5.8 

1,169.7 
100.0 

Passenger -

per year x 10 
Percent 

7 

7.1 
19.7 

1.3 
3.6 

3.3 
9.1 

3.0 
8.3 

15.4 
45.4 

5.0 
13.9 

36.1 
100.0 

Average Trip 

Length (km) 97 59 60 84 77 203 85 

Total Revenues 
(SP x 106 - - 425.5 204.8 943.4 283.1 1,856.8 

Revenuu per 
Passenger-Km 

(Piasters) 12.78 6.75 5.59 6.24 5.12 

Source: Consultants' estimates.
 

Note: Domestic passengers only.
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observed between 
1985 and 2000, The main reason for such an
increase is obviously the opening of the railway from
Tartous to Lattakia, which diverts 
line 


10.3 percent of the public
transport passengers between 
Damascus and Lattakia from the
,road to the rail in case A, and 10.7 percent in case B. A sizeable effect is. alsq produced by the opening of the new Hijaz
Railway,) with high railway traffic being ,forecast for t, eDamascus-Derala flow. Also, the general increase in tariffs, by
reducing the 
ratios between rail and bus 
tariffs, contributes
to tr.creases 
in the rail share. 
The fact t'hat many mediumdistance trips- (like Damascus-Derala) 
use the railway causes a
decrease in the average trip length 
on the railway; the share
of passenger trips increases, does
as the rail share of
passenger-kilometers in 
case A between 1985 and 2000.
 
The- most -notable hiftsof 
passengers occur among the road
vehicles. First 
of all, as a logical consequence of the more
than doubling of the availability of private cars, 
the passenger car share 
also almost doubles. As the 
share of pickup
trucks, does not change, the share of public road transport decreases 
from around 80 percent in 1985 to around 73 percent in
2000. The increase in tariffs (particularly in Case B), 
as well
as 
the increased frequency of microbuses and buses, reduces the
importance of intercity taxis, the 
share of 
which drops from
more than 20 percent in 1985 
to around 10 percent in 2000. The
competitiveness of taxis is particularly affected for long-distance trips. The average 
trip length decreases from around
kilometers in 1985 to 60 kilometers in 2000 in 

75
 
case B.
 

The combined shares of microbuses and buses do not 
change much
and fluctuate around 
59 percent. 
The split between microbuses
and large buses changes considerably though. Microbuses lose
much of their importance and their share goes down from 20
21 percent in 1985 to 6 to 
to
 

8 percent in 2000. The share of
buses increases accordingly. The reason for this is 
obvious.
The higher the traffic, the 
more 0 & D pairs that can be served
by large buses without affecting the quality of service.
 

So the high-traffic 0 & D pairs among major
the centers and
between major centers and the surrounding Manatik 
are served
almost exclusively by large 
buses. Microbuses 
are used mainly
for the trips from and to medium-sized 
centers and for collecting passengers in minor 
Manatik and conveying them to the
nearest major center. This is 
reflected by the slightly longer

average trip length on microbuses.
 

As for the differences between case A and 
case B, what was said
for 1985 is valid to a greater extent. The tariffs which are
oriented on 
economic marginal costs encourage the use of the
optimal modes. The rail share is 
thus higher compared to the
rest of public transport, and the 
increased share of microbuses
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in case B derives from 	the smaller total traffic figure (87.9 

a number of flows, the threshold value 
percent of case A). For 

no microbuses operate is not
 
of traffic beyond which more 


is 	 that
viewpoint, it obvious

reached. From the financ' 


it n 87.9 percent of traffic, total
 
case B is preferable: 


are higher by 37.4 percent than in case A, and the
 
revenues 


SP 508 million of subsidies in
 saves 


1980 Syrian pounds.
 
Government budget about 


rail network case is practically

The maximum road, maximum 


to Albu
The opening of the railway link
identical with RD2-RDl. 

a-y major intra-Syrian move-


Kamal from Tadmur does not affect 


ment.
 

another physical alternative
The final recommendation of one or 

calculation of 

or pricing pcinciple will only issue from the 

total economic system costs. The analysis of the modal split 
that,
leads to the preliminary conclusionforecast, however, 

the 	 alternatives, the marginal cost

regardless of physical 


reasons are:
pricing system seems preferable. The main 


- Transport users would pay for transport and no regular 

would he needed. Passenger transport is attractivesubsidies 
and 	 are actually used. No distorting

for operators, licenses 
ex

effects generated by artificially low tariffs are to be 

dwellings and economic activities.
pected in the location of 


- The fact of having tariffs based on economic costs 

economic modes. This is proven
encourages the use of the most 

ver
by the higher shares of 	 microbuses versus taxis, and rail 

sus other modes in case B, when compared with case A.
 

are mainly:
The disadvantages of the marginal cost solution 


- Increasi,-g tariffs is unpopular, although spreading the
 

increase over 20 years leads to an acceptable annual rate of 

increase.
 

- The total traffic is 	less than in the other case (87.9
 

percent). The number of beneficiaries from investments in the
 
Th2 suppression of
 

transport sector would thus be smaller. 


demand will mainly affect non-work trips, the share of which is
 

to be 50 percent in 2000. Therefore, the loss to the

expected 


the other hand, a reduced number
 
economy would be miiimal. On 


of passengers could prove beneficial, because of near-to-con
2000 on some links of the


gestion traffic levels 	in the year 

smaller growth of passenger traffic would
network. A slightly 


help postpone extremely costly investments like double 
tracking
 

or doubling of highways.
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CHAPTER 4
 

PRELIMINARY INVESTMENT PRIORITIES 



Chapter 4
 

PRELIMINARY INVESTM ENT PRIORITIES 

4.1 METHODOLOGY FOR ECONOMIC EVALUJATION 

The economic evaluation is the final 
stage in a project feasibility study. It is conducted after the project's annual costsand benefits have been calculated during a comprehensive project analysis. For projects that systemare dependent, theeconomic benefits wil 1 be determined by the national transport
model.
 

a! ofFive Tet OJ present .iorth analysis 1,),ed in thenve-tiqatin . 'Ih H.L 'rus nr value, r netlit-co r-tin, andinternal rate tetirnof werc used to esuhi1s project -- asibilit,'. (nptimdr ] t1iring )f constraction was iin 1et,,- uti
l izing fi-t.-yiar Wnufitanalyses analyses or yer-hy-yar p)otponementwlhere appropriate. e methodsh( five of present worthanalyse arc described in detail in Volume VII, Section 3.1, of
the Final Phase I Report. 

Di sc)unt Rate 

Fxperience in the determination of the opportunity costs of capital in many countries has been summarized by Hans A. Adler,the Assistant Director of the Fconomic Development Institute ofthe International 
 Rank for Reconstruction 
 and DevelopmentIBMD ) AV follow: "Thr economic cost of capital is difficultto determine in the ahsonce of free rarkets, especially sinceprevail in, interest t , s also reflect such factors as inflation anld risk. Hlrwvevr, it appears likely that the opportunitycost (A ca)ital in riamy developing countries is quite high,frelo!rt 1' hit, 12as o percent or even " Air.more. Adler'swork was hasei upon t:he appraisal of a large number of transport pr, ,Ctn in a htoa range of developing c(,"ntries. His
conc-l si-n; K'r both reasonable and rel evant. 

n rofThe ' inn invcstmelt projects Syriain PnablesCountfrylp' nieliminrary positioninq in relation 
the 

to the 8 to 12percent aiq disc'usnsed earlier. Syria has undoubtedly advanced
r)n U t state (A ettreme underdevelopment and provides ananun] -n ro jectg at relatively hiqh economic ratesreturn. o p', ot t a, gains from fundamental development
of 

proj ti ave al rtedy bwen realized. Therefore, the opportunitycost f c'apital would be within, and not above, the 8 to 12 
percent ranqe. It alsois clear that Syria has not achieved the 

lHans A. Adler, Economic Appraisal of Transport 
 Projects

(Indiana tniversity Press, 1971), p.11. 
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level of development of the more advanced economies at the 8 to 

9 percent range. 

The loqical elimination of the extremes above and at the lower 
end of the A to 12 percent typical range results in a fairly 

reliable oriro -ot-manlit udo for the opportunity cost of capital 

in Syria. 7n vi ow of thie level of itcoromic development and the 

types and extent of planned projects, a discount rate in the 10 

to 1 1 nercent range wou](I seers most realiistic. 

lilowever, a finia adjustrent is necessary. The foregoing analy

sis was; based on the extent nf project execution specified in 

the 4th Five-Year Plan. Since the plan's completion, severe 

financial problems have developed. As a result, oublic sector 

inv.s tmen e x;)on iit i rfs have been restricted to on-goini pro

jects, ani jrlO-ec not ye t neg uii hnve been postponed. The pre

v iously I, r T, Ited ;scount rate, mnst, therefore, be raised by 

p.rh,-pje I :n cont co) ref lct the increasing backloq of 
Iro,l( t-hw hiolher opportunity costs associated with the 

post p,:d)r ron ect . Consequently, 12 percent has been selected 

as; th mos t rfalistJ' di(scount rate for project economic eval

uation in thia __'tudy. The sensitivity of a 6 percent discount 

rate was a].eo tested. It did not alter the conclusions. (See 
Soctin1 4.4. I h low. 

4.2 GFIKt 1RAI, 

The evaluation of future transport requirements for the Syrian 
out by developing alternative scetransport sector was carriedl 


narios and comoarino their likely consequences.
 

Alternatives for 19R') began with the identification of commit
ted pro~ects in the existing plans. The definition of committed 
prcjects is provided in Section III.B.2.b of the Terms of Ref

erence (TOk). All projects currently under construction or for 

which f inancing has been received or guaranteed are defined as 
commit ted pro)rcct.s{ 

Thes" cominTrittid pr) iects are quite extensive. All of them are 

piannri( to bfe comple(ted by 19R5. Considering the necessary lead 

time "f'or initiating a new major transport facility construction 

project, it was decided that the transport network to be ana

lvzed for the year 1985 would consist of all existing facili
ties and all committed projects, plus two feasibile links inte
gral to them. 

For the year 2000 several additional transport links have been 
identified and alternative networks have been delineated. For 
the combined systems of rail and road transport, evaluation 

processes have been performed for each of the scenarios over 

the period from 1980 through 2020. 
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1985 

The economic eftects Of the alternative modal spi its have been 
determined. In"estmenr plans for the period 1981 throunh 
have been developed foLc each mode based on modal economic anal
yses with in the framework of the preferred long-termi alter
native.
 

For the poriod 1986 through 2000, probable transport projects
have boen identified on the basis of projected traffic and the 
relative economic benefits determined in the precedinq analy
ses. 

It should be noted, however: +hat evaluation criteria applied
in this chapteLr are stricuty economic. They are not comprehen
sive since they,, exclude considerations of the political and 
social consoquen-co s- c the development, some of which may Le of 
greater siqniticanc- in L1ha lnI" Lun. 

Coniderdt ions of incor e redistribution effects oft rolicts are 
also not inaludoa in this evaluation. For exam[pi]e, investment 
in h ihway:; by th overnment to lower road transport costs
withroit a supplementarv increase in road user chargen might
result in thc transfer (if income From thn Geineral public to 
road tr nsport voeicl operators. A .imi ir ihenompnorin may re
sult in iv ilapm nt qains by 1i-f(,rnt regions of th, country.
The ( ovrn!-Ilia t Ira' intntioinallv uo, transport inestment to 
help achive such ohr(ectives. Delininq such oMe, tives, how
ever, is- niot witlin the scope of thp Consultants' work. 

Fvnn In triu )ur e~conomic sen-e, one cannot always follow 
theoretical ly ideal approaches in a practical study. An e:ample
of this in the shadow pricinq or the opportunity cost of the 
resources us.d. Ideallv, all resources would be valued at the 
cost to the economy by allocatinq the resource in question to a 
project from the other possible uses, in order that the econom
ic evaluation criterion of total cost minimization or net bene
fit max imization reflects the true effect of a project on the 
economy. Only capital and fuel have ben the subject of direct 
estimation of opportunity cost. The derivation of opportunity 
cost of capital is shown in Sectin 4.1 above. 

A commodity which is currently sold in Syria at a price quite
different from its true economic cost is diesel fuel. Instead 
of current market 
prices, unit costs derived from international
 
market prices have been adopted to represent economic costs. 
These estimated economic costs are considered as the opportu
nity costs of fuel. 

Market values been for all otherhave used items. All costs 
have been ostimated using 1980 price levels.
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4. 3 ALTERNATIVE ;C1:t1ARIOS FOR THE FUTURE 

Rail Infrastructure
4.3.1 Alternative 


General
 

network operating and investment assumptions used
 
The railway 

in the int,,r-modal analysis are described fully in Volume III,
 

The network assumed to be in operation by 1985
 
Chapter A-R. 


reconstructed Aleppolines plus a new and
consists W'- existing 

and th(e Deir Fz Zor-Albu Kamal line. No alter-

Damascus line, 
native -ail network is considered for the period before 1986. 

and standard gaune E1ijaz lines
For 2000 the Lattakia-TartoLus 
ar,- inc ]iided in the network. 

rolling stock investment starts 
The Consultants' assessment of 

units re
with tho t raffic projections and converts them into 

load factors, and performance

quire(] 1V assuminq train sizes, 

future. The 
of a level felt to he attainable by CFS in the 

line capacity improvements is simi
longer-torm requirement for factor
the traffic projections, the critical
larl , tied to 
bein(i the number of trains per section. Expenditures from 1986 

to 2000 have been determined consistent with alternatives Al 

in 4.4.2. The hasis for the 
B2 an l are presented Section
and 

is presented in Volume III, Chapter

ope'ratinq cost estimates 

All capital expenditures are given at aver-A-8, Sectdon A-8.5. 
 for 
age 1980 price levels, which are used throughout the study 


inter-m)a1a comparison purposes.
 

Rolling Itock
 

trains by line section, the
 
order to determine the number of
In 

were aggregated for each section
 
passenqer and freiqht flows 


into trains using the following average loads:
 and converted 


1979
 
2000
1985
Actual 


600
3002 400

Passengers (no.) 

Freight Net Tons 600
 

Group A Commodities - 500 

250 350
 

Group R Commodities 2503 

- 150 250
 

Group C Commodities 

820 820
 

Phosphate 


2 Locomot ive-hauled services.
 

3Ordinary freight services.
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Trains c r i re :ave been rounded to t,,.e near, t ev n number 
per day. The) ave-riae lod for f re i ,Irt trains ote t h-an the 

in , t i, 40k tonsphos hat t - is I F-)t works -i i t ever n0 t for
19 8 ') an Ji,()ut 5(0 ton; tor tfI mediuin and hi h cas in 2o0o. 

The r-os; ts uf the ,ar 1I) sis arf; ,iv(-n in Taf>, 4.4-1), w)i(h 
shows ther nu P'i r f d a iy p a r- n(1(2r and f r jqht rd~i'u (i isre
gardin t(I o smll nrA--I-, r of r}Icar serv-cer) r c; , ion m d 

t1ii r rs. r5 C) doveral j!-unl1 tmr t tje Ira c I -, A1 . cI 
Aleppo-AlIaLa rLIet, VolumS ,are Iarge by 19R5, with 30 
daily t ra 'i ov,r thr> Mine-loms section and 26 for ,fibrine-Al 
Ragcia. Ii tt . nonsult ants' opin ion, the DamascIs-A Icr)Io line 
freuct c'' ar xra n !i x Iustif ies the provision of centralized 
traffic rontr-(L ( T) at the outset, with controllers in
Aleun~o, Li,>.' -, ,:.] Kwuas cus. 

To dot I;! -oilo;ifl i n s tock re-qu irements , the annual tra in
kilometers wore converted into units using the following aver
age annual riliometo-ragcs and numbers of vehicle-kilometers per 
t ra i n-k i 1 ome te r: 

1979 
Actual 1985 2000
 

Annual Vehicle-Kms (000)
 
Mainline Locomotives:
 

Passernqer 55 120 120 
lre i(h t 100 100 

Coaclhes,/Bagqaq e Cars 1004 120 120 
Waqons 16 25 25 

Ve f ice-Km per Tra in-Km 
MaYnT Loootives: 

Passen(Ie r 1.05 1.05 
Freight 1.12 1.20 1.20 

Coaches/Baqqage Cars 7.1 10.0 10.0 
Waqons 17.6 20.0 25.0 

Average Loaded Wagon 
I,oad Tons 5 28.4 40.0 40.0 

4 Approximate due to large delivery of new coaches during the
 
year.
 

5Including 50 percent empty running, overall average is half
 
of tonnage shown.
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The requirements for rolling stock in addition to those on 
order, assuming that all existinq and new stock achieves the 
set efficiencies in use, are given in Table 4.3-la. Replacement 
of existing stock is included in the figures after assumed 
lives of 25 years for mainline locomotives, 30 years for shunt
ing locomotives and coaches, and 40 years for freight wagons. 
Because mnst existing stock is relatively new, replacement does 
not occar until late in the period and little is necessary be
fore 2000. In total, 30 mainline locomotives, 10 shunting loco
motives, and 200 freight wagons attain their assumed 'working 
lives by 2000.
 

The total cost for rolling stock in the 5th Plan, additional to 
stock alroady ordered which may he charged to the period, is 
estimated at S 472 million (at 1980 prices) assuming unit 
costs of SP 3./ million for a mainline iccomotive, SP 2.3 mil
lion for a shunting locomotive, SP 0.58 million per coach, and 
SP 0.12 million per wagon. 

Line Capacity
 

In calculating additinal line capacity investments, the 
assumption has been made that the line capacities could be 
increased by 25 percent without double tracking through the use 
of intermediate block signalling, the lengthening of passing 
sidings, an! the provision of additional stations on critical 
sections for an investment of 10 percent of the double tracking 
cost. This investment postpones double tracking by about five 
years. The cost of double tracking is assumed to be SP 1.9 mil
lion per kilometer.
 

Table 4.3-la
 

ROLLING STOCK REQUIREMENTS TO 2000
 

1981-85 1986-90 1991-95 1996-2000
 

Case A-I
 
Mainline Locomotives 50 30 50 30
 
Shunting Locomotives 20 15 15 20
 
Coaches 200 200 200 100
 
Wagons 600 1,500 1,600 2,200
 

Case B-2
 
Mainline Locomotvies 50 35 60 39
 
Shunting Locomotives 20 15 15 15
 
Coaches 300 210 215 118
 
Wagons 600 1,850 2,170 2,920
 

Source: Consultants' estimates.
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4.3.2 Alternative Road Infrastructure
 

General
 

The Sytian paved road network has been greatly expanded in the
past ,cd'al. Today virtually all administrative centers down to
the Mantika center level are theserved by 3,930 kilometer main
 
paved ()a, rtwork, and other smaller villages are served by
tie iomete
8, i0 road network. In addition, a significant

number of majo- highways 
are either under constroction or con
struction in 
committed. The goal of providing high-quality road

connectinn 
 'd tween major cities and points of traffic generation wil h, fulfilled by the time all of proni, be 
 these:

j<ects i- As in
cmr leted. noted Section 4.2 abov-, Tno addi
tiona l in o!,uent road 1inks are considered for 198, and
several ne, are1iruk. taken into account tor 2000. However, acomporlhensive 
 i.ighway betterment and maintenance program hasbeen analyzpld. Thr. following describes such future road net
works ass pr ras. 

1985 Network-


In addition to the existing roads, the 1985 road network in
cludes new h iqhways and improved highways shown in Table 4.3-1.
Costs of 
those projects are presented in Section 4.5 below.
 

Although only one set of road connections for the year 1985 has
been considered, in the evaluation of alternatives, road surface coniitions and road widths 
are 
different depending on the

alternative. Two alternatives have been differentiated: one isbased on the 1985 road connections without a highway betterment

and maintenance program, and the second analyzes the same 1985road connection 
 with a highway betterment and maintenance
 
program.
 

2000 Network 

Given tho well developed 1985 road network, one possible alter
native for 
the year 2000 is to have no more additional highway

links; in other 
words, apply the 1985 network up to the year

2000.
 

Another alternative network for the year 2000 has been developed and includes the following new highway links in addition 
to the 1985 network:
 

- Hama-Al Salamieh-Al Raqqa Highway (260 kms): Growingtransport needs of the northeast region will be met by the
improved rail operation, the Aleppo-Tal Kojak Highway, and 
the
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1 

Table 4. 3-1
 

BE COMPLETED BY 1985
COMMITTED HIGHWAY PROJECTS TO 


Planned
 

Distance Completion
Project 

(kin)
 

05 1981

Additionial carriageway, Ma'loula-Homs 


40 x 2
kesurtfacinqJ, Saraqueb-Aleppo 1981 

40 x 2 1981
Resuia-Clti n,, Homs-liama 

105 1985
,esurtacln , a iw Ii-11s 


50 x 2 1981
Resurfacing, Damascus-Maloula 
40 1982Autostrad, 1)i-ascus-Lebanese Border 

33 1981Divursi) i a, A Kala kh 

Iiicjhway , Danascus-oriarnian Border 1 10 1983 
- Mine 57 1981

Highway, Ni sied yuaryatcin-Phosphate1
20 1980Autost rad, homs -Lobide 

Resurficiin , Dama scus-Ia(Ii Border 215 1985 

Highway, 'i a(mi r -D i E z Zor 200 1981 

llighway, AI (ih b s. rkieb-Djab]ch 50 19821)-A] Sl 

48 1981
H ighway , Akar i-Tar tous 

Resurfacjrii , urgilus-1 hosphate Mine-Swani 123 1982 

460 1983
Highway, Alejpo-Tal Kojak 

10 1982
Bypass, Iama 

20 1981Highway , Ia z iio- Idl.eb 

20 1985
Bypass, IHo s 


110 1980
Widenin,; & I surfacing, Damascus-Dera'a 
90 1985Hiqhway , La ttakia-Tartous 

l 

Additional Car)ria.geway, Hiama-Saraqueb 97 1985 

30 1985
Highway Spur, Tal Abiad 

100 1985
Highway, Lattakia-Ariha 

22 1985
Damascus Byjass 


Source: 4th Five-Year Plan, State Planning Commission and interviews
 

with Goverioment officials.
 

The additional carriageway Hama-Saraqueb and the Lattakia-


Ariha highway are not committed under the TOR definition. However,
 

both have been preliminarily found to be economically feasible.
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Tadmur-Deir F' Zor Hiqhway, all to be put in service by 1985.But by the year 2000, this road link may become a necessity in

order to roeI ieve pressure on the Al Raqqa-Aleppo and theAleppo-flama Higqways. isIt reported that the llama Mohafaza hasalready started1 constructing this link with its own crews. Alink conn-cting this road and the Tadmur-Deir Ez Zor road inthe mid-point is also included in the alternatives. This linkwould provide an almost straight-line road connection between 
Damascus and Al Paq(la. 

- Aleppo Bypass (16.25 Bypass aroundkms): roads Hlomsand llama are already committed for construction. A bypass roadaround Aleppo will likely be a necessity by the year 2000. 

- Tadmur-Alhu Kamal Highway (258 kms) : If transit traf
fic to Irag from Tartous or Beirut through Albu Kamal is largeenough, cost savings by shortening the distance from Tadmur-Deir Fz Zor--Alhu Kamal would justify this project. 

Construction cost estimates for 
these links are shown in Table
4.3-2. Cases with or without the highway betterment and main
tenance program have been treated as alternative- for 2000, the 
same as !or 1985. 

Highway Bette-ment and Maintenance Program 

The hasis for the highway betterment and maintenance program is

presented in Volume TV, Chapter 3.
 

The Consultants essentially recommend the following:
 

- Improve the operational efficiency of highway mainte
nance by instituting an intensive training program. This should
 
not only produce immediate benefits the of
in form reduced
vehicle operating costs but should 
also prevent highways from
 
premature deterioration.
 

- Improve the physical properties of highways by resurfacing and/or them and
widening wherever whenever economic
 
benefits from such operations justify them.
 

The program recommends different standards be
to applied

highways depending traffic 

to
 
on level. Key features of these 

standards are summarized in Table 4.3-3. 

Costs of Highway Betterment and Maintenance
 

Financial and 
economic unit costs were developed for the highway hetterment projects. They 
vary depending on the type of
road, the terrain, 
and the region. Table 4.3-4 sumarizes the
 
results.
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Table 4.3-2
 

CONSTRUCTION COST ESTTMATES OF HIGHWAYS
 
INCLUDED IN ALTERNATIVE A2
 

(Cost in million SP at 1980 prices)
 

Kilometers Financial Economic
 
Highway Cost Cost
 

Hama-Al Salamieh-Al Raqqa 260 233 207
 

Aleppo Bypass 1, 17 17
 

Tadmur--Albu Kamal 258 340 299
 

Source: Consultants' estimates.
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Table 4.3-3 

RECOMMENDED GEOMETRIC ROAD STANDARDS 

Class 

Traffic Rangein ADT 

Y 

Over 
30,000 

X 

9,000 to 
30,000 

A 

5,000 to 
9,000 

B 

1,500 
5,000 

to 

C 

400 to 
1,500 

D 

Less than 
400 

Minimum Road Width(in meters) 21.9 14.6 7.3 6.7 6.2 3.5 

Road 

ITreatment 

Surface/Type (Autostrad) (Autostrad) Asphaltic 

Concrete 

Hot 

Rix 

Single 

Bituminous 
Surface 

Gravel 

Source: Consultants, estimates. 



Table 4.1)-4
 

FINANCIAL AND ECONOMIC UNIT COSTS OF BETTERMENT
 

Resurfacing Financial 
Economic 

Widening 
Flat Terrain Financial 

Economic 

Ro 1,1 
Te r r ain Financial 

Economic 

}i 1l1y 
Terrain Financial 

Economic 

Mountainous 
Terrain Financial 

Economic 

(SP per meter 2) 

X A 

8.0 8.0 
7.0 7.0 

168 80 
140 66 


173 93 
144 78 


180 123 

148 103 


195 138 

162 115 


B C 

6.5 
5.7 

2.0 
1.7 

46 
38 

30 
24 

(38) 

60 
50 

41 
34 

(51) 

83 
70 

62 
52 

(74) 

86 
71 

76 
63 

(79) 

Source: Consultants' estimates.
 

Widening costs for Class C roads in Al Suweida and Dera'a 
Mohafazat are shown in parentheses.
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Maintenance costs were estimated as a function of the road type
 
and the traffic volume. The resulting equations for the per
 
kilometer annual maintenance costs are shown below:
 

C = 2900 + 0.34 + 678 LN T + 300 - Asphaltic Concrete: 


(2585) (0.31) (603) 160
 

- Hot Mix: C = 2520 + 0.45 + 678 LN T + 300
 

(2243) (0.41) (603) 100
 

- Bituminous Surface T + 300
 
Treatment: C = 1898 + 1.13 + 678 LN
 

(1671) (0.99) (603)
 

(Where T is the ADT, LN is the logarithm, and C is the per
kilometer maintenance cost in Syrian pounds. Figures in
 
parenthesis indicate the factors used for economic costs.)
 

Deterioration of Highways
 

Pavement surfaces deteriorate with time and the repeated move
ment of traffic over them. If surface conditions are measured
 
on a scale of 1 through 9, without maintenance, a newly sur
faced road with condition code 9 will eventually deteriorate to
 
condition code 1. For the alternative, with a proper mainte
nance program, the following deterioration rates per year were
 
assumed:
 

- for asphalt concrete surface
 

R = 5/(15.5 - 0.001 ADT)
 

- for low type hot mix surface
 

R = 5/(9.94 - 0.0011 ADT), and
 

- for bituminous surface treatment
 

R = 5/(7.56 - 0.00z2 ADT)
 

(Where R is the deterioration rate in points per year, and ADT
 
is the average daily traffic.)
 

For the alternative without a proper maintenance program, it
 
was assumed that the deterioration rates would he twice as high
 
as those shown above.
 

It was also assumed for the alternatives without the proposed 
betterment/maintenance program that resurfacing would be 
applied when the surtace condition reached the lowest grade. 
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4.3.3 Road Veh ic] e no.pt Investments 

included in the transport sec-Investments for vehicles 	WL0 nOt 

investtor of the five-year plan, and over 90 percent of the 

ments are made by the private sector. However, they are trans

port investments and represent a substantial foreign exchange 

cost. For these reasons the Consultants have forecast invest
the 2000. 

ment requirements for road vehicles through year 

These forecast vehicle investment rosts are included in the 

total investment requirements of eacn of the alternatives that 

are analyzed in Section 4.4 below, so that the least cost 
to the economy
alternative is chosen on 	the basis of total cost 


and not merely public 	sector investment costs. Alternative
 

shown in Table 4.3-9.
vehicle requirements are 


vehicle fleet requirements has been
The estimation of future 

as integral 	 SYk'iiAHS modeling syscarr'ed out an part ot tne 

tem. Vehicle utilization factors affecting the size of addi

fleet were analyzed and are summarized in Section 1.2.3tional 
of this volume. 

Average costs of new vehicles have been estimated at 1980 

prices for eight vehicle types and are shown in Table 4.3-5. 

As explained above, no alternative road transport demand levels 

for the period up to 1985 on the groundshave been considered 
infrastructure proof the extensiveness of already committed 


the minor differences in the effect
jects (road and rail) and 

of alternative pricing schemes up to 1985.
 

The required vehicle fleet for the period 1981 to 1985 is shown 

in Table 4.3-6. To satisfy demand, the total vehicle fleet has
 

to grow at a rate of 4 percent per annum. Passenger cars and
 

the taxi fleet would grow at a rate double the total fleet
 
decrease as more effiaverage, whereas the microbus fleet may 

are brought in to replace microbusescient regular-size buses 
in Tables as passenger demand increases. Results are summarized 


4.3-7 and 4.3-8.
 

4.3.4 Alternative Infrastructure - Other Modes
 

Air
 

for transportation
The future infrastructure requirements air 

than on
have been specified largely on technical grounds rather 


a detailed study of alternative facilities. Safety and cost
 
so that
effectiveness are important criteria that were used 


designs for domestic
while there may be alternative airport 

in 	 Inairports, for example, these were not studied detail. 


stead, a design known to be effective was selected that would
 

be adequate to serve expected traffic. It should be kept in
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mind that he fore act projects are started, a detailed master 
plan for each site is considered essential. 

With reIard to naviqational aids and safety equipment, interna
tional standaras have u en used and installations recommended 
to meet thpse, stan(ards.. 

In 
rec

summary, 
omnmended 

the infrastructure 
includes the follow

for 
ing 

civil 
major 

aviation 
elements: 

that has been 

- AiH Terminals 

Damascus: "'ome minor modification to the new terminal building 
now under construction in the 1981-1985 period plus a terminal 
extension for inter national passengers and a separate domestic 
terminal after 1985. A number of ancillary facilities will also 
be requiird aftc 1%Z. 

Aleppo: Modif ication of the existing terminal jilding and 
construction of a new international passenger terminal are 
recommend(ed in the 1981-1985 period, and some extensions to 
terminal facilities after L985 will he required. In addition, a 
few minor ancillary facilities are needed. 

Other Airports - 1,attakia, Deir Ez Zor, Al Kamishli, Palmyra: 
For 1,attakia, modification of the existing terminal building 
plus a new control tower are recommended. At the other three 
airports a relatively simple common design air terminal is 
recommen(ed. Again, some minor supporting infrastructure ele
ments are required. 

Al flassakeh: F'linds have been included in the 1980 budget for a 
feasibility study of the airport. However, preliminary analysis 
indicates that an airport at Al Hassakeh cannot be justified in 
the 1981-2000 time period on economic grounds. Al Hassakeh is 
only 85 road kilometers from Al Kamishli, and airports this 
close together would require a traffic demand well in excess of 
that forecast for the Al Kamishli-Al Iassakeh area in the year 
2000. Moreover, the Consultants' estimates indicate that less 
than 10 percent of the forecast Damascus-Al Kamishli air traf
fic, and less than 25 percent of the total Al Kamishli traffic, 
is actually destined for the Al Hassakeh area. 

Runways, Taxiways, and Aprons: All airports require some pave
ment work for either extending or improving existing pavements 
to allow them to handle new aircraft types. Much of this work 
is scheduled for the 1981-1985 period. Only Damascus and Aleppo 
have requirements after 1985. 
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Table 4.3-5 

AVERAGE COSTS OF VEHICLE ACQUISITION 

(SP 000) 

Vehicle Type
 

Micro. Regular 2-axle 3-axle Combina-

Passenger Taxi Pickup 


bus Bus Truck Truck tion Truck

Car --


49.3 44.3 34.1 147.7 547.1 225.8 34.1 357.4
 
Economic 


611.7 258.1 365.4 441.8
 
Financial 116.1 104.2 38.7 164.5 


Source: Consultants' estimates
 

Table 4.3-6
 

ROAD VEHICLE FLEET REQUIREMENTS, 1981-1985
 

(in thousands)
 

Year Pass. Taxi P/U Micro- Bus 2-axle 3-axle Combination Total
 

bus Truck Truck Truck
Car 


3.6 211.9
 
1981 63.1 24.5 82.8 3.6 5.0 26.4 2.8 


5.1 2.9 3.8 220.3

1982 67.6 26.5 83.7 3.5 27.1 


229.2
5.3 27.8 3.1 3.9
1983 72.5 28.6 84.5 3.4 


238.7
3.2 4.1

1984 77.7 31.0 85.4 3.3 5.4 28.6 


4.2 248.8
33.5 86.2 3.3 5.6 29.3 3.4
1985 83.3 


Annual Growth Rate in Percent over Period 1979-1985.
 

7.2 8.2 1.0 -2.3 3.0 2.6 5.3 3.6 4.0
 

Source: Consultants' estimates.
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Table 4.3-7
 

REQUIRED ADDITIONAL VEHICLES,1981 - 1985
 

(In thousands)
 

VEHICLE TYPE
 

Year Passenger Taxi Pickup Micro- Pegular 2-axle 3-axle Combination Total 
Car Bus Bus Trucks Trucks Trucks 

1981 7.8 2.4 2.8 0.07 0.36 2.0 0.27 0.30 16.1
 

1982 8.3 2.6 2.8 0.07 0.36 2.0 0.20 0.31 17.0 

1983 8.9 2.9 2.8 0.07 0.37 2.1 0.30 0.33 18.0 

1984 9.6 3.4 2.9 0.07 0.38 2.1 0.31 0.34 19.0
 

1985 10.3 3.6 2.9 0.07 0.39 2.2 0.33 0.35 20.1
 

44.9 14.9 14.2 0.35 1.85 10.4 1.49 1.65 90.2
 

Source: Consultants' estimates.
 

Table 4.3-8
 

VEHICLE FLEET INVESTMENT, 1981-1985
 

(In million SP)
 

1981 1982 1983 1984 1985 Total
 

Economic 1,437 1 ,497 1,567 1,637 1,712 7,852
 

Financial 2,237 2,330 2,479 2,631 2,776 12,453
 

Source: Consultants' estimates.
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Table 4.3-9
 

0 0
 
VEHICLE FLEET INVESTMENT,1986-20
 

(In million SP)
 

ALTERNATIVE SCENARIOS
 

A2 B2 B3
AO Al
Alternatives 


Marginal
 

Non-Marginal Cost Pricincl
 

Low Low Low High Iliqh
Rail Commodity Share 


Low Medium Medium Medium High
Rail Network 


High Base
Road Network Base Base Base 


11,645 10,564 10,552
1986-1990 Economic Costs 11,616 11,607 


16,992 16,978
Financial Costs 18,861 18,853 	 18,906 


16,320 14,212
1991-1995 Economic Costs 	 16,232 16,217 14,236 


27,369 27,362 27,498 23,785 23,758
Financial Costs 


Costs 	 23,242 19,642 19,598
1996-2000 Economic 	 23,263 23,462 


40,641 40,929 33,980
Financial Costs 	 40,641 34,030 


51,111 51,066 51,427 44,442 44,362
Total Economic Costs 


74,716
Total Financial Costs 	 86,871 86,856 87,333 74,807 


Source: Consultants' estimates.
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Safety-Related Facilities - Navigation Aids, Airport Lighting, 
Fire and Rescue Equipment: Virtually all of this infrastruc
ture is deemed necessary in the 1981-1985 period. Much of the 
required facilities are considered necessary immediately to 
bring the Syrian civil aviation system up to international 
safety standards for the anticipated scale of operations with 
an expanded domestic air service. 

- Domestic Air Service
 

In order to develop a viable domestic air service, new aircraft
 
to replace the existinq Caravelles have been recommended. The
 
physical facilities needed at the airports, particularly in
 
terms of runways, have been recommended on the basis of turbo
prop aircraft, such as the F-27, replacing the Caravelles.
 

It is projected that in the period between 1990 and 2000,
 
domestic passenqer traffic will be sufficient to justify a
 
switch-over from F-27 aircraft to B 737 aircraft for domestic
 
service at Damascus, Aleppo, Lattakia, and Deir Ez Zor air
ports. Should the Government decide to do so, additional
 
investment in airport facilities will be involved. Estimates
 
have been made of the type and magnitude of investments. The
 
estimates are included in the investment schedule in this
 
volume as well as Volume VI.
 

- International Air Service 

A change in the aircraft type used by Syrianair on its interna
tional air services is recommended with a switch from the B 747
 
SP to a smaller B 727 type aircraft. The smaller aircraft is
 
considered operationally far more appropriate for the current
 
and anticipated route structure of Syria's national airline.
 

Pipelines
 

The Consultants have carried out detailed inter-modal analyses
 
for the transport of petroleum products in the future. The
 
analysis is presented in Volume VI, Part II, Chapter A-6. In
 
summary, this analysis indicates that rail is more economic
 
than pipelines if the distances are relatively equal and there
 
is idequate rail capacity. When substantial rail investments,
 
sucn as double tracking, are required, the balance shifts in
 
favor of pipelines. In addition, substantial distance savings,
 
such as a pipeline from Homs directly to Al Raqqa, cause pipe
lines to be more economic when adequate volumes are reached.
 
However, the cost differences are too small to justify firm
 
decisions on the level of pre-feasibility analysis done in this
 
study. For these reasons the Consultants recommend the follow
ing:
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- A detailed engineering and economic feasibility study 

should be carried out for the northeast region encompassing the 

following alternatives:
 

1. 	Pipeline - Homs-Aleppo-Al Raqqa
 

2. 	Pipeline - Homs-Al Raqqa and Homs-Aleppo
 

3. 	Pipeline - Homs-Al Raqqa
 

Rail - Hloms-Aleppo
 

- A feasibility study should be undertaken for pipeline 
asupply of petroleum products to Damascus Airport, new distri

bution center in south Damascus, and a southern distribution
 

point near Dera'a.
 

-	 Rail costs and capacities should be carefully monitored
 

because of their impact on pipeline planning.
 

Subject to the results of these analyses, the Consultants have
 

forecast the following investments between 1985 and 2000:
 

- Homs-Adra, SP 109,000,000
 
- Homs-Al Raqqa direct, SP 105,387,000.
 

Ports
 

The major findings with regard to the Ports of Lattakia and
 
the Phase I
Tartous is that, when the planned Tartous Port and 


expansion of Lattakia are completed, Syria will have sufficient
 

port capacity to meet its needs through the year 2000. An im

portant factor in the Consultants' estimates is the apparent
 

trend to increased containerization that is occurring in Syrian
 

traffic as it is elsewhere around the world. Container trends
 

at the two ports must be carefully monitored.
 

The Syrian phosphate traffic forecast for the year 2000 assumes
 

that a major part of Syria's phosphate will be used for domes

tic fertilizer proiuction. As a result, even if potential phos

per year from Iraq after 1990
phate exports of 4.7 million tons 


materialize, the Tartous phosphate pier will have adequate
 

capacity. In addition, the sulfur pier proposed for Tartous
 

should be studied further.
 

Therefore, the Consultants' estimates for port investments in
 

addition to the committed projects are confined to minor in

in equipment required to utilize the facilities efvestments 

fectively.
 

4-20
 



4.4 EVALUATION OF ALTERNATIVES 

4.4.1 Comparison of Alternative Scenarios
 

Alternative 
scenarios described in the preceding 
gections of
this chapter would have different impacts on each mode and onthe transport sector as 
a whole. A scenario may have the lowest
total 
cost for one mode but may also 
have a higher total cost
for the other modes, resulting in 
a higher total system cost.
 

Alternative 
scenarios 
are compared in 
 terms of the present
values of total system costs in 
this section.
 

No alternative 
infrastructure 
developments 
were examined
the period up to 1985. Because of the 
for
 

long preparation time for
any major transport 
facility project, only fine tuning of the
transport 
sector will be possible 
as the policy alternative.
Moreover, alternative passenger pricing policies (the 2 percent
annual increases in relative costs and marginal cost pricing by
2000) not would 
result in a significant difference 
by 1985.
Therefore, 
no alternative 
scenarios 
were contemplated 
for the

period up to 1985. 

For the combined system of and
road rail modes, a number of
alternative 
scenarios were 
developed for 
the purpose of system
evaluation. The alternatives are concerned with:
 

-
 pricing schemes for passenger transport,
 

- modal split between 
 road and rail for commodity
 
transport,
 

-
 future railway additions,
 

-
 future highway additions, and
 

-
 a highway betterment and maintenance program.
 

Table 
4.4-I summarizes 
the six system alternatives tested. The
A series of alternatives is with the base pricing policy, andthe B series is 
with the marginal 
cost pricing policy. For each
alternative, 
road systems were tested 
with the recommended 
h ighway betterment and maintenance program and without the 
program.
 

In all, 12 combinations of rail 
In order avoid 

and road systems were testnld.to the estimation of 
residual values 
at the end
of the study period, cost streams 
were calculated 
up to the
year 2020 with the traffic level held constant after the year2000. All costs are 1981
from through 2020 at constant 1980
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prices and discounted to the base year 1980. Resulting present
 

values of total system economic costs are summarized in Table
 

4.4-2.
 

Total costs, however, vary not only because of differences in
 

but also because of differences in the
system performance 

sensitive to pricing policies.
number of passengers, which is 


If the number of passengers is reduced because of a price in

crease, this loss of activity must be accounted for when the
 

economic worth is the measuring yardstick.
 

in this study, the concept of consumer surplus was applied to
 

amount of economic worth of lost or suppressed pasmeasure the 

senger trips.
 

in the total number of passengers betweeen
The difference 

at 63.6
series A and series B alternatives was estimated 


million passengers trips a year, including external trips for
 

the year 2000. The average per passenger fare was assumed to be
 

SP 3.60 for the alternative Al and SP 5.63 for alternative Bl.
 

(Differences between alternatives within a series are very
 

small.) One-half of this average fare difference multiplied by
 

total number of passengers was taken as
the difference in the 

Discounted
the value attributable to the lost passenger trips. 


was calculated assuming
present volume of such yearly amounts 


exponential growth patterns up to 2000 for both passenger traf

fic growth and fare increases. These were held constant after
 

2000. The cost stream is shown in Table 4.4-3. For all series B
 

an amount of SP 110 million was added to the disalternatives, 

counted total system cost for economic comparison purposes.
 

Such costs, which compensated for the suppressed passenger
 

traffic, are also shown in Table 4.4-2.
 

Among the system alternatives tested, alternative B22 is the
 

In other words, a combination of the folleast-cost solution. 

lowing policies would result in achieving the least total sys

for the combined rail and road transport
tem economic costs 

system in Syria.
 

- Implementing the recommended highway betterment pro

gram.
 

to achieve
- Gradually changing passenger transport fares 


marginal cost pricing by the year 2000.
 

- Upgrading the rail network so that the rail mode would
 

capture higher shares than otherwise. This includes construc

tion of the Lattakia-Tartous line and some double tracking.
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Alternative Code 


Series A 


AO 


Al 


A2 


Series B 


Bl 


B2 


Table 4.4-1
 

SUMMARY OF SYSTEM ALTERNATIVES
 

Description
 

Passenger transport 
fares of rail,
 
taxi, microbus, and bus fixed at
 
present levels 
 relative to one

another but increased by 2 percent
 
per annum relative to non-transport
 
prices.
 

Low rail share for commodity trans
port. Rail 
network addition to the
1985 network is the new Hijaz line
 
only. No new highway links added to
 
the 1985 network.
 

Low rail share for commodity trans
port. Rail 
network additions are the
 
new Hijaz line the
and Lattakia-Tar
tous line. No new highway links added
 
to the 1985 network.
 

Rail same in Al.
as Highway link ad
ditions are Tadmur-Albu Kamal, Hama-

Al Salamieh-Al Raqqa, and the Alep
po Bypass.
 

Passenger transport 
fares of rail,
 
taxi, microbus, and bus 
will be set
 
at economic marginal costs of each
 
mode by the year 2000, resulting in a
 
4 percent per annum 
price increase
 
as 
a whole, relative to non-transport
 
costs, and changes will occur 
in
 
relative prices among the modes.
 

Low rail share for commodities. Rail
 
network additions are the same as Al

and A2. Highway link additions are
 
the same as in AO and Al.
 

High rail share for commodities. Rail
 
network additions are 
the same as in

Al and A2. Highway link additions are
 
the same as in AO and Al and B1.
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Table 4.4-1 (Continued)
 

SUMMARY OF SYSTEM ALTERNATIVES
 

Alternative Code 	 Description
 

B3 	 High rail share for commodities. Rail
 
network additions are the same as
 
in Al, A2, and B2, plus the Tadmur-

Albu Kamal line. Highway link addi
tions are the same as in AO, Al,
 
and B2.
 

Note: Each alternative shown above was further divided into
 
two alternatives, with a second digit added. The second digit,
 
1, indicates cases without the recommended highway betterment
 
and maintenance program and the second digit, 2, is for cases
 
with the recommended program.
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Table 4.4-2
 

COMBINED RAIL AND ROAD SYSTEM COSTS
 

(in million SP)
 

System Present Value of Economic
 
Alternacives Total System Costs Comparison Costs
I 


Without Betterment and Maintenance Program
 

A01 65,128 65,128
 

All 65,208 65,208
 

A21 65,111 65,111
 

B11 62,898 63,008
 

B21 62,813 62,923
 

B31 62,886 62,996
 

With Betterment and Maintenance Program
 

A02 62,145 62,145
 

A12 62,225 62,225
 

A22 62,140 62,140
 

B12 59,900 60,010
 

B22 59,822 59,932
 

B32 59,890 60,000
 

Source: Consultants' estimates.
 

1 Sums of cost streams for the period 
1981-2000 discounted to
 
1980 at 12 percent per annum discount rate.
 

2 For the B series alternatives economic costs 
of lost or sup
pressed passenger trips are added to the actual system costs.
 
(See Table 4.4-3.)
 

4-25
 



ATTRIBUTED 

Table 4 .4-3 

ECONOMIC VALUE OF 

(in million SP .,er 

LOST PASSENGERS 

year) 

Year 

Value 

1981 

0 

198-3 2 

0 

1983 

0 

1984 

0 

1985 

0 

1986 

1 .2 

1987 

2.7 

1988 

4.4 

1989 

6.4 

1990 

8.7 

Year 

Value 

1991 

11.5 

1992 

15.2 

1993 

19.1 

1994 

23.5 

1995 

27.4 

1996 

33.0 

1997 

39.4 

1998 

46.7 

1999 

55.0 

2000 

64.6 

Source: Consultants' estimates. 
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The largest cost savings come from the proposed highway betterment and maintenance program. Regardless oother alter
 
native system components, the proposed betterment program would
 
produce a difference of SP 3 billion in terms of present value,
 
or roughly 5 percent of the total combined costs of the rail
 
and road modes. If one examines the breakdown of the present

value of total shown the effecsystem costs, in Table 4.4-4,

tiveness of this highway betterment and maintenance program is
 
obvious. In all cases, more than 63 percent of the total is
 
attributable to the road vehicle direct operating costs (VOCs),

Any means of reducing or preventing an increase in the VOCs is
 
also effective in reducing the total.
 

In particular, preventive resurfacing is the most effective
 
since road VOCs are very sensitive to highway surface condi
tions 
and the cost of resurfacing is relatively inexpensive.

Moreover, total costs of resurfacing are not significantly
 
.lower .without the program,.. because,, highways deteriorate,.much-,

faster and have to be resurfaced at the bottom condition any
way. Thus, the proposed highway betterment and maintenance
 
program would reduce the total of road VOCs by 7 percent, with
little increase in highway investment costs.
 

In 1978 the Government owned 12 percent of the total vehicle
 
fleet, which was heavy in buses, 39 percent, and light in
 
trucks, 9 percent. Assuming that per vehicle annual kilometer
ages of Government vehicles are not different from any others,


/it is estimated that the Government bore 13 percent of the
 
./J'total road vehicle operating costs If
in 1978. this Government
 

share remains stable, cost savings to the Government alone by

\ the highway betterment and maintenance program would be SP 390
 

million in present value, enough to cover the cost of the pro
3ects.
 

It should be noted that VOCs were calculated not only for
 
inter-zonal traffic but also for local traffic on the 
primary
 
road network.
 

The policy of gradual passenger tariff changes to achieve mar
ginal cost pricing for all surface passenger transport modes by

the year 2000 would lead to a substantial total system cost
 
reduction more than SP 2 billion in present value after compen
sating for the suppressed passenger trips. Two factors con
tribute to this cost reduction.
 

First, the gradual application of the marginal cost pricing in
 
Syria by the year 2000 will result in an approximately 4 per
cent per annum increase in the relative price of passenger

transport. This increase will induce a 12 percent reduction in
 
the total number of passengers by the year 2000, in comparison
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Table 4 .4-4
 

SYSTEM COST COMPONENTS
PRESENT VALUE OF 


(in million SP) 

System Alternatives 

AOI A02 A12 A22 B12 B21 B22 B32 

Rail 

Operating 
Rolling Stock 

Other Capital 

2,260 
745 
618 

2,260 
745 
618 

2,237 
733 
753 

2,237 
733 
753 

2,260 
743 
753 

,337 
798 
820 

2,337 
798 
820 

2,328 
792 
929 

Sub-Total 3,623 3,623 3,723 3,723 3,756 3,955 3,955 4,049 

Road 
Operating 
Fleet 

Maintunance 

Construction 

42,127 
18,869 

220 

288 

39,118 
18,869 

220 

314 

39,108 
18,859 

220 

314 

38,881 
18,933 

223 

379 

38,107 
17,529 

219 

289 

41,013 
17,342 

218 

284 

38,019 
17,342 

218 

287 

38,012 
17,325 

218 

287 

Sub-Total 61,504 58,521 58,501 58,416 56,144 58,857 55,866 55,841 

System Total 65,127 ,2,144 62,224 62,139 59,900 62,812 59,821 59,890 

Compensation for 

Suppressed Trips 0 0 0 0 110 110 110 110 

Total Economic 

Cost 5,127 62,144 62,224 62,139 60,010 62,922 59,931 60,000 

Source: Consultants' estimates. 
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with the base case, in 
which a 2 percent per annum increase in
costs is 
assumed. The cost reduction due 
to the reduced number
of passengers outweighs the economic cost of the lost passenger

trips.
 

Second, under marginal cost pricing, 
the rail mode would be
much more attractive to passengers because of 
its lower tariff
vis-a-vis road transport. As a result, the share of rail
mode is higher than otherwise. If 
the 


the cost increase in the rail
mode by adding an alditional passenger 
is less than the cost
reduction in the 
road mode by taking away a passenger, the
total system cost decreases. A comparison of 
alternatives 
A12
and B12 illustrates 
this point. The only difference between
alternatives A12 and B12 is the pa-enger transport pricing.
 

As a proxy to establishing the 
long-run marginal costs, 
a comparison of passenger-kilometers and 
total discounted costs in
the year 2000 wsmade for each mode. The results-are summarized in Table 4.4-5. By shifting 
passenge -kilometers every
year from 
the road to the rail equivalent to one passengerkilometer in the year 2000, 
the total present value of the rail
mode increases by 0.33 the
SP but total present value of the
road mode decreases by SP 0.49, resulting in 
a reduction of the
total 
system cost present value 
of SP 0.16 per passengerkilometer. In both alternitives 
other capital costs are identical, 
indicating no difference in rail 
track investments. In
other words, capacity constraints 
are not the problem differentiating 
these two alternatives. 
Low 
rail shares are assumed
for freight traffic for both alternatives.
 

The difference between alternatives B12 and 
B22 involves capacity problems. Network connections are identical 
in both alternatives, but alternative B22 carries higher rail 
shares of
commodity traffic. As 
indicated in 
Table 4.4-4, earlier double
tracking must 
be done for alternative B22. An analysis similar
to that for passenger traffic was 
made for freight traffic and
is summarized in Table 4.4-6. The results show that by shifting
freight ton-kilometers equivalent of 
one ton-kilometer 
in the
year 2000, the present 
value of the rail mode increases by
SP 0.22 but the present value 
of the road mode decreases by
SP 0.30, resulting in a reduction in the total system cost present value of SP 0.08 per 
ton-kilometer. 
 This occurs even
though alternative 
B2 requires greater'td-Ale tracking
vestments'than alternative BI. 
in-


It is apparent from the foregoing that within the range realistically possible in 
Syria, the rail mode provides less costly
transport for both passengers and commodities. Within 
a range
not overly different from the 
alternative considered,
traffic on more
the rail mode would result in a lower total cost of
 
transport.
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Table 4.4-5
 

EFFEC°.OF PASSENGER TRAFFIC ON TOTAL CCST
 

COMPARISON BETWEEN ALTERNAT'IVES Al AND BI
 

(in 


Total Passenger-kilometers 

Alternative A12 


B1 2 

A Difference 


Total discounted costs 
Alternative 	A12 


Bi 2 


B Difference 


Ratio B/A (SP/pass-km) 


billion SP) 

Rail Road 

for '1000 
4.90 37.10 
5.00 32.28 

+ 0.10 -4.82 

3.723 58.501 
3.756 56.144 

+0.033 -2.357 

0.33 0.49 

Source: Consultants' estimates.
 

Table 4.4-6
 

EFFECT OF FREIGHT TRAFFIC ON TOTAL COST
 

COMPARISON BETWEEN ALTERNATIVES BI AND B2
 

(in billion 	SP)
 

Total non-transit freight ton-kilometers
 

for 2000
 
Alternative B12 


B22 


A Difference 


Total discounted costs
 

Alternative B12 

B22 


B Difference 


Ratio B/A (SP/ton-km) 


Source: Consultants' estimates.
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Rail Road 

3.62 13.62 
4.54 12.70 

+0.92 -0.92 

3.756 56.144 
3.955 55.866 

+0.205 -0.278 

0.22 0.30 



A direct comparison of the total system costs of alternatives
 
AO and Al 
indicates that the system with the Lattakia-Tartous
 
railway line would show higher costs than without, under lower 
rail shares. However, tlhis line will be essential for achieving

higher rail shares as stipulated in alternatives Bl, B2, and
 
B3.
 

A comparison of alternatives B2 and B3 shows that the construc
tion of tine Tadmur-Albu Kamal railway line after 1986 turns out 
to he economically unjustified. Higher capital costs would off
set slight gains in railway and road operations. 

The construction of two highways, the llama-Al Salamieh-Al Raqqa
Highway and the Tadmur-Albu Kamal Highway, after 1995 turn out 
to be economically justified, as the total system costs of 
alternatives 
Al and A2 indicate. Under the road transport
demand in the R series alternatives, net gains due to these 
highways lcomii less, but the projects are still economically 
justified. 

Construction of 
the Aleppo Bypass, however, was not included in
 
the road construction 
cost stream of alternative A2. The reason
 
for the exclusion was that, with the Hama-Al Raqqa Highway and
 
the Tadmur-Albu Kamal Highway included in the year 
2000 net
work, only a small amount of inter-zonal traffic was assigned

by the model to this bypass. In actuality, however, such an
 
urban bypass would be used mostly by intra-zonal rather than
 
inter-zonal traffic. Since no local traffic can be generated by

the model on new roads, the proper evaluation cannot be done
 
for such Urban bypasses with the model.
 

However, since opening the two 
new highways in 2000 can be eco
nomically justified, there is 
no doubt that opening the Aleppo

Bypas-, in 1996 can be justified. It should be subjected 
to a
 
detailed economic feasibility study.
 

All alternatives are assumed to have identical cost streams up

to the year 1985. Diffarences are assumed only for years after
 
1985, and the use of a discount rate of 12 percent per year

considerably suppresses differences.
these Actual differences
 
in current-year costs between the alternatives are more pro
nounced that they may seem in Tables 4.4-2 
and 4.4-4. Betwee.
 
alternatives 
A02 and B22, the difference in the discounted
 
present value of total system costs is 
only 3.6 percent, but

the difference in the average yearly total cost during the
 
period 1986-2000 is 6 percent, or SP 620 million.
 

A sensitivity analysis was performed by a
using 6 percent

discount rate instead 
of 12 percent. The influence of costs
 
incurred in later years on the 
total present value is much
 
larger with this lower discount rate. Results are shown in
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a
Table 4.4-7. Major points described above for cases using 

also valid the discount
discount rate of 12 percent are under 


rate of 6 percent.
 

the ranking of the alternatives to changes
The sensitivity of 

in relative costs was also tested. A comparison of differences
 

between alternatives A12 and B12 shown

in total modal costs as 


in Table indicates under any circumstances, any
4.4-5 that, 

would not be the least cost solution.
series A alternative 


of pas-

This, of course, is largely due to the smaller number 


the series B alternatives.
senger trips in 


same number of passengers and

Alternatives B1 and B2 carry the 


of a
tonnages, making the comparison really that
commodity 

modal split. Table 4.4-6 indicates that in order for alterna

must be

tive Bl to become the least-cost solution, rail costs 


than the original estimates, or
 
more than 36 percent higher 


costs must he more than 26 percent less.
road 


It is unlikely that road costs will increase that much. Cost
 

in the road mode during 1979-1980 were
increases that occurred 

labor


almost this high. Under the pressure of rising energy and 


the labor- and energy-intensive road mode
 costs, the costs of 

will not decrease relative to others.
 

Rail costs depend very much on operating efficiency. A much

improved level of efficiency over the present level was assumed
 
is still lower
for all alternatives, although the assumed level 


than those of European railways. If the rail mode is operated
 

at 62 percent of the efficiency assumed, it would no longer be
 
involved.
a favorable mode when earlier double tracking is 


In summary, the following conclusions can be drawn from the
 

above analysis.
 

- The proposed highway betterment program is expected to 

yield high economic benefits regardless of rail operations. 

The proposed marginal cost pricing for passenger trans-


port would result in substantial total ;ystem costs savings,
 

not only because it would suppress excessive passenger trips
 

also because it would lead to a more desirable split among
but 

modes. Its effect of relieving the Government from excessive
 

to passenger transport is also substantial.
subsidies 


- The rail mode is more cost efficient than the road mode 
double tracking of theunder normal circumstances even when the 


Damascus-Aleppo line is involved. Efforts should be made in all
 

high rail mode shares of passengers and freight
areas to ensure 

service level, pricing, marketing, and governmental
through 


guidance. The cost advantage of the rail mode, however, depends
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on its operating e'fficiency, which 
could vary widely. Efforts 
also mulst be made to achieve an operating efficiency of at
least 65 re rcent of t'J !eve! issumed in this studv. 

- Thle Ta rtoL- at t- ia railway line should be constructed
after 1985. The Tamit-Albu Kamal railway line should not be
constructei nf fcre 200(. The Aleppe Bypass (opening in 1995)
and tile liama-Al Raqy a Ilighwa'' and th(, Tadmur-Al!)u Kamal Highway
(both o)enin hefori, -O00 ) art -ill ecrnomically feasible. 

4.4.2 Fvalat on a iji] odal Investments 

The CFS one ratinq ani c'attal (divided into rolling stock and
other car;ita1 ) co;t ears for 1979 2020to for cases Al and
132 are present-.i i wa, 4.1- , . 

Once the t()tei sv t 12 cost analysis was completed, corridor 
analyses were rdh , based on forecasts; of trail;- per linesection in 108% and 2000. These forecasts are shown i Table
4.4-9. From these forecasts, investment requirements for
improvementr; t:O aseincr line capacity and subsequent double 
tracking we re drerived. 

The results aL-e sho,wn in Table 4.4-10. As the table indicates,
the dif feornce between cases Al and R2 for the Damascus-Mbhine 
and Mhi ne-Homs sectiors is one of timing. !owever, improvements
to the , i brinr-Al iayqa , Wad ihi-La ttak ia , and Homs-Tartous 
lines are not r<ewiired before 2000 in the lower traffic 
AI. For the reasons discussed 

case 
in 3ection 4.4.1 above, these 

investments are economically justified, isas the construction 
of the Tartous-Lattakia line after 1985.
 

4.4.3 Fvaluation of Road Modal Investments 

General
 

Economic evaluation of 
 road transport alternatives has been 
carried out in three st qes.
 

The first stage was performed in the context of the total
 
transport system cost. The 
 Consultants analyzed aggregate

levels of investment in road improvements and vehicle fleet

expansion and of vehicle operating costs in terms of 
alter
native demand levels for road transport. Proper evaluation 
can

be done only in the 
context of a total transport system, and

the results are prosented in Section 4.4.1 above.
 

The second stage is the evaluation of road projects for the

period 1981 through 1985. Committed projects are not the sub
ject of the detailed economic evaluation, in accordance with
 
the TOR section III.B.2.b. As noted above, such 
committed
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projects and -Xi t'itn r ld5 constitute the (onsuItnts' base 
1985 ro , nc wO)L K 7-rce are, :Ocver, two projccts which. are 
included in t ', 1945,. nx hut i tec icallv- ( road twork art t 

committ, in i -. initiro.. They .re: the ,arta,<in-Arjlha new 
road, and tAn_ tara-Saraqiurh Fecond carriageway. 

Feo 7 .bi1ity studi,> were previously carried cit roc the first 
two projects. The konsultants reviewed the t idy reports and 
found t: if canc irusns acceptable. Projects sunjected to the 
Consult nts' own econ-wi analysis in this stage were the lama-
Saraqlue,:) second -ir iaqeway oric)},t and projects included in 
the hiqhway ,,tt-rnment and m-intenance p)rnqram. Evaluation of 
these p)r(eircts is5 prw(fltad h ow. 

lle. t :. rd stage :; t e\. Ovalluatinnl (,, projects for the period 

1986 throuqh 2000. Probable projects for this period have been 
identif ied and an evaluation his hen carried out in terms of 
likely tirt. IC volumes an] pnssibl, range of benefits. 

Lattakia-Ariha >-,w Road 

The Laht kia-Arih<a cnrritor is approximately 100 kilometers in 
length and lies in a dificult terrain. The existing road pro
vides a very low lev-l of ,ervice hility. A feasibility study 
of a ne.w road !or tkis corridor wan, carried out by an inter
national consultant, Lyons Associates, in 1977-1978. Lyon-
Associut er; concl ided that the proposed four-lane highway was 
technically and econoically feasible. The total cost was esti
mated at US $230.6 million including the right-of-way acquisi
tion and the o,.calation from 197R to mid-project point. The 
economic rat, of return was calculated at 19.2 percent and the 
benefit-cost ratio calculated with a discount rate of 15 per
cent was 1.5.
 

The a)ov(, evaluation was performed for a four-lane highway 
design, since projected traffic volumes on project links 
exceeded 4,000 vehicles per day, which was the Ministry of 
Communications' criterion for this type of road at that time. 
Lyons Associates performed a comparative analysis for a staged
 
construction of an initial two lanes and an additional two
 
lanes. The study concluded that within six years all sections
 
would require four lanes.
 

Again, the Consultants found that projected traffic shown in
 
this report did not significantly differ from their own projec
tions and that the methods used and the conclusions were ac
ceptable.
 

Highway Betterment and Maintenance Methodology
 

A direct consequence of a poor road surface or inadequate width
 
relative to traffic level is hiqher vehicle operating costs.
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Table 4.4-7
 

COMBINED RAIL/ROAD SYSTEM COSTS
 
AT SIX PERCENT DISCOUNT RATE
 

(in million SP) 

System Present Value of Economic
 
Alternatives Total System Costs Comparison Costs
 

AC) 138,6 0 138,690 

A02 132,983 132,983
 

A12 133,020 133 020
 

A22 132,814 132,814
 

B11 132,275 132,647
 

B12 126,460 126,832
 

B22 126,272 127,387
 

B32 126,426 126,798
 

Source: Consultants est..mates.
 

Notc: For the B series alternatives economic costs of lost or
 
suppressed trips (estimated at 372 million in present value) are
 
added to the actual system costs.
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Table 4.4-8
 

RAILWAY EXPENDITURES 1979 TO 2020
 

(million SP at 1980 prices) 

1. Case Al 

Year Operating 
Rolling 
Stock 

Other 
Capital Year Operating 

Rolling 
Stock 

Other 
Capital 

1979 107 .... 2001 435 31 40 

1980 125 -- 2002 435 31 40 

19811 145 80 -- 2003 435 31 40 

1982 160 100 80 2004 435 31 40 

1983 177 100 160 2005 435 31 40 

1984 208 100 150 2006 435 50 40 

1985 235 90 150 2007 435 50 40 

1-)86 266 87 140 2008 435 50 40 

1987 277 87 150 2009 435 50 40 

1988 288 87 140 2010 435 50 40 

1989 299 87 40 2011 435 92 40 

1990 311 87 40 2012 435 92 40 

1991 324 104 53 2013 435 92 40 

1992 337 104 40 2014 435 92 40 

1993 350 104 66 2015 435 92 40 

1994 363 104 40 2016 435 90 40 

1995 378 104 104 2017 435 90 40 

1996 376 88 104 2018 435 90 40 

1997 390 88 172 2019 435 90 40 

1998 404 88 172 2020 435 90 40 

1999 420 88 40 

2000 435 88 40 

Source: Consultants' estimates.
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Table 4.1-8 (Continued) 

RAILWAY EXPENDITURES 1979 To 2020 
(million SP at 1980 prices) 

2. Case B2
 

Rolliny Other Rolling OtherYea reratIng Stock Capital Year Operatiny Stock Capital 

I13771 tJ 5 as Case Al 2001 489 31 50 
19 ) 268 87 145 202 489 31 50 
19H7 281 110 155 2003 489 
 31 50
 
1988 294 87 145 2004 489 31 50
 
1 9 ) 307 87 
 45 2005 489 31 50 
1990 322 
 129 58 
 2006 489 
 50 50
 
1991 338 
 104 45 
 2007 489 50 
 50
 
1992 354 
 104 71 
 2008 489 
 50 50
 
1993 370 
 156 114 2009 489 50 
 50
 
1994 387 
 104 246 
 2010 489 50 
 50
 
1995 406 
 164 182 
 2011 489 
 92 50
 
1990 408 
 88 50 
 2012 489 
 99 50
 
1997 426 
 153 70 
 2013 489 
 92 50
 
1998 445 
 88 123 2014 489 
 92 50
 
1999 467 
 160 50 
 2015 489 103 
 50
 
2000 489 
 88 50 2016 489 90 
 50
 

2017 489 
 90 50
 

2018 489 
 105 50
 

2019 489 
 90 50
 

2020 489 
 122 50
 

Source: Consultants' estimates.
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Table 4.4-9 

TRAINS PER LINE SECTION, 1985 7ND 2000 

1985 2000 Case Al 2000 Case B2 

Section 
CFS 

P F Total P F Total P F Total 

L 

Damascus-Mhine 

Mhine-Homs 

Horns-llama 

Hama-Mhardeh 

Hama-Wadihi 

Wadihi-Ansari 

Ansari-Aleppo 

Aleppo-Midan Ikbis 

Jibrine-Al Raqqa 

Al Raqqa-Deir Ez Zor 

Deir Ez Zor-

Al Hassakeh 

Al Hassakeh-

Al Karaishli 

Al Kamishli

Ya'roubia 

14 

14 

14 

0 

14 

20 

32 

2 

12 

8 

6 

4 

0 

10 

16 

16 

2 

14 

18 

4 

4 

14 

8 

2 

2 

2 

24 

30 

30 

2 

28 

38 

36 

6 

26 

16 

8 

6 

2 

28 

28 

22 

0 

22 

32 

50 

4 

18 

12 

8 

4 

2 

20 

30 

16 

2 

12 

28 

4 

4 

20 

18 

6 

4 

2 

48 

58 

38 

2 

34 

60 

54 

8 

38 

30 

14 

8 

4 

30 

30 

24 

0 

24 

34 

54 

4 

20 

12 

8 

4 

2 

26 

36 

20 

2 

16 

36 

4 

4 

22 

22 

8 

4 

2 

56 

66 

44 

2 

40 

70 

58 

8 

42 

34 

16 

8 

4 



Table 4.4-9 (Continued)
 

TRAINS PER LINE SECTION,1985 AN;D 2000 

1985 
 2000 Case Al 
 2000 Case B2
 
Section 
 P F Total P 
 F Total 
 P F Total
 

CFS
 

Wadihi-Lattakia 
 6 8 14 10 16 26 
 10 20 30
 
Homs--Tartous 
 4 
 10 14 10 18 28 12 22 34
 
Mhine-Phosphate


Mines 0 6 6 
 0 10 10 
 0 10 10 
Deir Ez Zor-


Albu Kamal 4 
 6 10 8 12 20 8 12 20
 
Tartous-Lattakia 
 -
 -
 - 6 16 22 6 18 24
 
Annual Train
 
Kilometers
(million) 
 4.65 5.15 9.80 
 8.10 8,87 16.97 
 8.62 10.51 19.13
 

Damascus-

Dera a 
 - - - 20 8 28 20 8 28
 

Dera'a-Jordanian
 
Border 
 - 8 8 16 8 8 16
 

Annual Train
 
Kilometers
 
(million) 
 - 0.88 0.38 1.26 0.88 
 0.38 1.26
 

Source: Consultants' estimates.
 

Notes: Excludes railcar services. 
P = Passenger. 
F = Freight. 



Table 4.4-10 

LINE CAPACITY IMPRQVEMENTS*1985 TO 2000 

Line Section 

Ir

Case 

iprove 

Al 
Double 

Track 

Case 

Improve 

H2 
DrLble 

Trck 

Cot 
Million 

Improve 

SP 
Double 

Track 

Damascus-Mhinu 1993 1997/98 1992 1994/95 26 264 

Nihine-Homs 1991 1995/96 1990 1993/'94 13 128 

Jibrine-Al Raq(ja - - 1998 - 38 -

Wadihi-Lattakia - - 1998 - 35 -

Homs-Tartous - - 1997 - 20 -

Source: Consultants' estimates. 

Notes: Dates shown are construction dates. 

Costs at 1980 prices, assuming SP 1.9 million per 
route kilometer for double tracking and SP 0.19 million 
for improvement. 
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The direct benefit of highway betterment and maintenance is the
 
difference in vehicle caperating costs on roads with and without
 
such betterment or maintenance. If the discounted present value
 
of the benefit exceeds the present value of the cost, the bet
terment or maintenance operation is economically worthwhile.
 

A computer model for the economic evaluation of the highway

betterment and maintenance program has been developed by the
 
Consultants. It designed to
was perform the following for each
 
road link of the network:
 

- Determine, year by year, Average Daily Traffic (ADT)
after accepting results from the traffic assiqnment model. 

- Calculate annual betterment costs whenever economically
 
justified under the projected ADT stream following 
the highway
 
betterment and maintenance program.
 

- Calculate annual resurfacing costs when applicable
 
under the existing practice.
 

- Calculate annual maintenance costs.
 

- Calculate annual 
total VOCs as a sum of VOCs of eiaht
 
vehicle types over the link for 
the with and without case.
 

The economic eialuation of link betterment is carried out on
 
the basis of the first-year return for the widening and on the
 
basis of the benefit-cost ratio for the resurfacing with the
 
benefit being the difference in VOC with and without the work.
 
(The benefit-cost ratio was used in resurfacing because of 
its
 
short life.)
 

The model also accumulates total system cost over the P7tire
 
network to be used in the system evaluation as explained in
 
Section 4.3 and to develop total 
costs by Mohafaza for the pur
pose of developing the road betterment and maintenance budget,
 
which is presented in Section 4.5 below.
 

Priority Ranking of Primary Road Betterment Projects
 

Table 4.4-11 indicates the priority ranking by year of the
 
primary road network based on the above. Only economically
 
justifiable projects were selected. This priority 
ranking
 
evaluation by year was based on first-year return
the (FYR):
 

FYR FirstBettermentYear Benefits
Costs
 

The projects are listed in Table 4.4-11 in priority order by
 
year. Where the same link shows projects in successive years,
 
i.e., Damascus-Zabadani, it will almost certainly be advisable
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Table 4.4-11 

F-FkIMAR."' Rtlf9 EET-rEFPENT F'JRIECT ArJNI.G E:Y FIRST YEHR RETURN 1981-1985 

R A N I<, I N 0 

LIkJI L 0 C AT I 0 r4 MCHFlZFI LENGTH (KM) OPERATION 1981 1982 1983 1984 195 

E' 1lt0 4 L-HIASCLIS_.-ZFE:[,ANI lMTASCl:IS . .RESUP. +14DJPNG 1 48 8 8 

72107 -179 I FP IN- ,LEE: ALOF'O 11AF FSIJRFFC ING 2 8 8 8 0i 

1Sf--' ;'§,<-, I 1AF: -EAN I AS TRI CIUS it- F:EUF -."LNr'i 3 25 0 0 0 

.i, 2 r1ICSIFiF-E:ANIAS TFRTOLIS 4 I0 RE'URFFIC:ING 4 0 c' 0 0. 

24 1 .:40_- III RF-HAI A HFI:. _710 RPELR. +LIrNG 5 8 8 3 0 

-'aLM ?:, [All'I$HLI-FTtS AL FIN AL HASSAIKE . 40 FESUR. +WDr4rG 6 0 2 0 0 

2.1014 2112 1FFIN-IELEE: ALCIFFO 26. 50 RESUR. +WDNING 7 2.3 8 8 

5jC-C5C SF:FILIEE-FL MR" IFFAT I51,LEE: . 5C RESURFFAC I NG : 8 0 c 0 

Nt , I -SCRA3$AE:-LATTF1fIA LATTAKIAi 16. 0, FEU'F. +WCrNNG 9 53 8 El 8i 

.VRDF'f-THL FE:I[ FIL Fl;-IA0 6 C0 F:EsIU'FFAC IG 18 8 80 84 

_202 IiiI PIr4-I UPI Pt' EY:, ER ALOPPO 21. 50 RESIFRFAC ING 11 E 8 8 8 

u:'n2::IC14 AL EF'Fu- I ZAZ FLCIPPO 1. F:EFLI. +LDJNJG 12 18 8 8 8 

4- 21 HO'E.- 131-S I FIF HFIFIA 28. 8C rES'FRACINIG 13 8l 8 0 8 

I c'i ::i: FiLEFPF'i- IZFI FLOFFO 25. li:. FEEIRFAC IVG 14 0 D E 8 

21" 5 Pr4FF - I DLEEF: ALOFFO . 20 REsUIVFRC:I t4G 15 8 0 Li 8 
12:1 1T LEE: E-:A['EF-THRI OLIS "ARTOLIS 11. 20 RESLI FAC1: ING 16 8 C 0 8 

141 ' .41 1 r.JlD 1. AFAFIE:LLS ALCOFPO 34. 71 RESLIRFFAC I NG 17 8 0 0 0 

102 105 tH RE:-LAIA ItA:KIA LATTAKIR 9. 60 RESL'R:FACING, 1 8 8 8 0 0 

Z14 23915 I[LEE:-HAREH ILEE: 2. G :ESURFACING 19 8 0 i 8 



able 4.4- 1 (CorItd)
 

,
PRIMARY R~i EETTERMENT PROJECT FFiNKNG CY FIRST YEAR RETURN 1981-1985 

LINK L O- C: A T I 0 N u1HHFFZA LErJuH FM,) CIFERATIO;N AA N K1981 1982 1982 I N
1984 G

1985 

i.- Ii ['fiFlSC U-.-ZRE;ANI [AIASCUS 70 WDNNG +F:ESLIR 20 1 0 0 
2 I-,LljC0L'FILE:IEH-Hf.IA HINAMA 42. 50 E,-1' FCHIrhi 21 0 0 0 0 

E:IE. FL HFJ-FILEFF'- FILCIFFO 1. 9 E.LIRFAC I NG 22 0 0 0 0 
4 HLAR N'--I RA-H C'1N H tI 2. 40 RES.UR +UL?,IrJG 23 0 7 0 0 
4 7 Tri0 

TAiJ.Z- r'iAIAT iDLEE; 00 PEF0$J,_F HC i 4NI: 24 0 0 0 0 
-H ,ICHLI-F-Ac AL H-IAi AL HSFISAKE 26 20 RESIUR4FAHCING 25. 0 0 0 0 

1f14 -15 FLEF I-IZFiZ ILOFF'O 21. *0RE' I'r4G 26 0 0 0 
*-'-- 4 -4HIAF-FI.I HFIA 6. 60 F'ESLJrFFaCIrG 27 0 0 0 

4L "I -'P 

S- I- R AISHLI-RAS 

*HHISHLI-pFS 

FL HIN 

AlL AIN 

AIL HFViESAI<E 

AL HASSAKE 

40i 

. 70 

RESUP.+NCNNi 

RESLIF'FiRCINI 

28 

29 

21 

0 

0 

0 

0 

0 

0 

0 

TRFFr NE- I [LEE: I LDLEE: 14. 2:0 F ESLRF HC If4G 20 0 0 0 0 
IFFItJ-TU EY E':F:LER. ALOFFO E8. _4 FESLIR +IJC,'!Jrh 31 29 0 0 

210I1 1-HW8IfiIC.CIFIF An'.- 42. 2 RESUFAC:IIGHC2I 7-0 l 
,-51 7I [,ER EJ 2"RF-FL HFISSAKEH [,IER EZ ZO 64. 10 RESURFCII3t 0 0 0 0 
sic -2" R F'-LEF: EZ ZOR, DIER EZ ZCR 62. 2 0 FESLFAC:I r G 2G4 0l 0 -

* 2>1 t 4 1- [LEE:-F IDLEE: '.f4 F:E'SLI +3f :,, 25 24 0 0 0 
21_ H.IlL ir n 'H-Ik E_ 2CR iL RACA 5. 90 RF2 

.URF'ACIN 26 0 l 0 
: , C22l LI' -'rR 1,rmuFA C, TA CLI2l. 40 RESURFAFIC I NG 37 0 £1 0 

1-0 ' F l'IHLI-RFi' AL AIN AL HASSFE 75. 60 RE, UIFAIClrNG :E 0 0 0 



Table 4.4-11 (Cont'd)
 

F'RItIRPY FfOtiHD E:ETTEF41ENT PROJECT PflNIrJG BY FIP"_-ST YEAR RETLIRN 19:1-1985 

F. A N . I N G 

LINK L O C A T I 0 N rICHFFRZR LENGTH (01) OPERATION 1981 1982 1983 1984 1985 

1427 1421 S'WEIVA-Bi:IUSFA FIL S-EIDR 1. 30 WCNNG. +3ElR 9 13 0 0 8 

3105 l-I FRI N- I ZF ALOFF'O 9. t-0 RESLIRF. +ltNN3 48 22 0 0 0 

-, -V,4 'CFi-TFL AE:IHD AL RFiQOA 560 :8 RECPFHTING 41 a a a a 

' L. ER_ ZOP-AL FL 10?. FE-LRF£CING a 0 0 [' HFiS'-.AIKEH HASSAIKE 28 42 

40 22 HLu.Fl',KIN-FILE:LI KAiMFIL DIER EZ 2-R: EG.:-:l F8E>LIRFF-:I NG 43 0 0 0 0 

1210 9A6 I 2FR - -,NEITFR CUNEITRA 15. O0 RE$ 1RFFI:IrIG 44 0 a a a 

5Vi:: 29C ILLEE:-FPO IDLEB 32. T0 FES.LIRFFIIMG 45 0 0 0 E, 

25_ 2- " S.UC'AHILE;IEH-HAMq HrI'1A "8 FO .EC.URFAC:ING 46 a a a a 

290 2),11 ICLEE:-HR EM IDLEE 28. 40 RESURFACItG 47 0 0 0 0 

2'- FiLRI I FI-HOIS i_-IHOS 7. 78 RESUF +WtNNNG 48 42 0 0 0 

1102 11C .FiL HFi1-E:0Uc.PFl AL SWEIDA I3:. 08171 RESIJRFAI NG 49 0 0 0 L 

,- c,14 I:c-TUR::EY :O:DER: RLOiFO 4. 40 RESURFFIC I tNG 50 a r 0 El 

220,; 2209
4 3HUAMIFlHdIc HAMFI 16 50 FEURF RF-CING 51 0 0 El 0 

2a:'2 2:03 Hi'FiF'FT-iF'IHA IDLEE 2. 2.C tIG. +FESLIR 52 0 1 0 0 

2_05 24C1! '11 F[F-E[:VNIAS HAIlA 15, 10 FRESL'RFACING 53: 0 LI 0 0 

2905 290, ILE-HREM I DLE8 4. 50 RESL':. +JINtG 54 51 0 0 0 

L02 502 P:HE: FL HFiWA-ALEPFO IDLEB 8. 60 RECLRFAU:CING 55 0 0 8 0 

701. HL1AE:U FILSHIIAT-TDR'ILIR HOMS 41. 10 RESLIRFFIC NG 56 0 0 8 8 

171.20- HLE':"FO-EAi.T. OF ALEFPO IRLOPPO 10. 0 FESLIRF-C ING 57 0 0 0 0 



Table 4.4-li (Cort',
 

FRIMiRY ROFAD E:ETTEF'IIENT PROJECI lRANKNG B:Y FIRST YEAR RETURN 1961-1985
 
R A P1 

LINV L C C A T I 0 N POHAFF--F1 LENGTH (KM) CIFERFiTION 1981 19S2 1983 1984 1985 

4fiC, 2 1 &F-T pTotrS TARTOLIS 40. 50 RESU FICI NG 58 0 0 0 0 
102 1 j0 HL S1ILEICR-I,7LINEITRA C.F-R, 71v00 RESURFC I!NG 59 0 0 0 0 

*Al 

4&i 

- TIER SFI1_IHfIIF--HAR 

r4TIiEKJF-T TT,,L 

I,DLEE: 

H'IA 

. 6N 

14. 50 

EStJFnFC:I G 

FESU'FAC:IrG 

60 

61 

0 

0 

0 

0 

0 

0 

0 

0 
.tir, i L HDT I Fik IH -KAc'-FE: LATTFW'p'IA 13. 20 RESRFRC i NG 62 0 0 0 0 

._-,i I . 2 L 1L1-;aEI[,aI-IZRA' AL SWEI A 5. 50 RESUR +u:'JNNG 63 41 0 0 0 
1 1 S-SHE:-LFT T;IFIR LATTAKI I 17. 40 RESU' +WCNNG 64 55 0 0 0 

JI-R SHUGHIOUFR-HiARM IDLEE: 19. 20 WIDENiNG 65 0 0 0 0 
.I.SSHUGHCiIF I £"LEE: 24. 20 FRESUFFiC I NG 66 0 0 0 0 

_rL_ - Li 

1:I-'LEE:-ARIHF 

HFiPrM-FLEPR:' 

I[:,LEE: 

I[:LEE: 

9. o0 

25. 001 

WIDENING 

WIDENI1 NG 

67 

68 

0 

0 

0 

0 

0 

0 

0 

0 
- EP F, ZIR-HL rlADIrJ DIER EZ ZOR 4. 0(" L.4VNMrG. +F'E 7 

UR 69 17 0 0 0 
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1 

2 

0 
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0 
'-1' :-:sF'FI" -AL L'IPRABT I[:'LEE: :.4 0 RESUPFsCING 0 3 0 0 0 

- t' ~ T-HFIMFI HFiMA 2. 40 RESURFACING c0 4 0 0 0 
,1 F: FHL HHALR-RLEF'F0 FILOPPO 2. 40 RESUP. +WD4NG 0 5 15 0 0 
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1 
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0 

0 
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Ta b 4.4- 1 ;ont 'i) 

PFIMH'Y .OAD BETTERTI:NT PROJECT F'UJI:.NG :Y FIRST YEAR RETURN 1961-1985 

P Ft N K I N G 

LINK L 0 C Ft T I 0 N rICI'HAFIIZFi LENGIH ,f,1) [ FERTION 19E:1 1982 1983 1984 1985 

2011 20.2 _FITH- TARTLI: IIRTOCUS 5. 70 RESURFACING 0 a 0 0 0 

_f'0 s:F I H-TF"1 1S I ARTOU'S 6 50 RE'_IFFFC I IIG 0 9 0 0 0 

-1 -:104 IILEF'-IZ FiLCi'F' 1. 00 RELSUR. ±4DNNG 12 10 0 0 0 

-,. LH. :IE AL HNIH-ALEFO I['LEE" 2. Lo0 RESLIRFFiCI NG 0 11 0 0 0 

j-.C: HL HR,,IFI-FILEFPO L.O'FP' 4. 60 F:E:LRFFIV I CIG 0 12 0 0 0 

1420 1-41 IIE I CA-E:I1 RA AL 5141;A 1. " C0NN[4IG *RESLIR:< 12 0 0 0 

142! 11:' PAlEICAE:CLISR AL SM.1EIDA 15. 70 RE1U'11RFAC INC4 0 14 0 0 0 

2F10 ti' HFIP--HLLFF' I DLEE: 4. 00 REU,11RF Fi I NG 0 15 0 0 0 

'
,i -. ' r,'FE I TRPA QUNEIT-A 27. 00 FES-IRF AC INQ 0l 16 0 0 0 

::: 4-40 EF E- 72-A;L IAF,,IN :IER E-'Z0P 4. 00 JE'NNG +FE'SUR 69 17 0 0 0 

2007 _t1L :-C HI -- ' TAI CiUS 2. 711 :ECI_'. '-.+IPNIC 0 18 12 0 0 

50i 'L iE FL Hi.i-ALEF'F' ILLFFLI _ 5 F:ESURFRC I NG 0 19 0 0 0 

.! _, EFtH$C-LI' CITRAD2'ASCII 12.40 ESU'FHCI NG 0 20 0 0 0 

.,lZ TA lAMISHLI-AC FIL FIN AL HFSSRKE . 40 RESLUR. +LIPNNG 2E 21 0 0 0 

Cit 10I. IFRINj-I ZHZ FiLfiFRO 9. 50 R .ESU+N4,r4NG 40 22 (1 0 0 

109 -117 IF F IN- I DLEE' .qLCF'FO 26 50 RESLF +LCJ4G 7 22 El 0 0 

T'71_-, T'<1 lIHTSAI.EH-KRHIIIc.HLI AL HRSSAKE 65. 0 'E$UFFFIrJC 0 24 0 0 0 

'02 7505 M'IS -IAF-EAN I AS TAR~RTOS 27 10 RESLIP. +II:,NNG 2 25 (-1 0 0 

AGE::: IL 
4 ,IrAI.CuS-YI E:AANI DAMASCUS 11. 70 REISURFACI NG 0 26 0 0 0 



'IaI: -. 4-1 1 (C()nt 'd) 

PRIIFIR ROAD E:ETTERMENT FROJEC' PrFINKNG E:Y FIR'S.T YEAR RETURN 1961-1985 

F' A N K I N 0
LIM L C' C A T I 0 N rIFHAFFAZ LENGTH CI) 1582 1983 1964 1985'F'ERATION 1961 

10_A 15il1 IZ>C-IFRIN ALOPFC' 3. 20C RESURFACING 0 27 0 0 El 

14ti 14'0 [0F1HC.C"--.- L "H'NEIDA AL SNEI:[A 62 70 RESLIRFACIt1G c 28 a 0 a 
- I FPIrN-r LY'E E:,-RCER ALO'FC' 8. 90 RESUR +w4rlJG -:1 29 a 0 0 

±4-I 4: LFlr~i'.CUS-AL UEI[,A [ARFRP. 7. tS RESUFACING 0l a1 elr: c0 

4t14 14; IFlrl'-..L SULEIDA AIMISCLIS 22 F ESURFAFCING 2_1 a a ' 

-- ' I >- , . -F I - HA-FI Fi"I 2S' 1 3 PES I _FA I r 0 2 2 ci a a 

- .. .hI LE:I EH-3I SR SHULGH HAiIG 201. 50 R'ESURFAC: I4G L 313 0 e a 

1ii &:14 I[,LEE.-HHE IL'E E: 9. 60 RESLIR. +WDrNG -:5 3 4 0 0 a 

5 [ - ::Z'P-HL MA,'FI:IN IER EZ ZOR 40. 0 RE S.UiLRFACING ci 3:5 0 E el 

,S02 6- T1-,r.iu- HUMS 1. 7i RESLRFFAC 1 r Cl 26 a a a 

p7''% 3C' _I.FIILEILH-I'SR SHUGHFUR IL:LEE: 8 c i0 RESURFACINdG 0 37 a a a 
- d j.-E -. IF 1 1 1HF -I --"-IrHRTCIUS 2 10 REUIR +WCNNG C, 3:e 4 a a 

0_7: T4 FL THE:v 5H-FILEFPCI tLOFCF' 92. 10- RESUPFAC:ING i :9 a a9 a0 

-04 -1O:: TFIL4i FH-AL PtOOFR AL FPAQFll 7E:. l PE':SL;U'FFICI14IN 40 0 El E 

.l1 1 02 FL _'W.LEILAF-IZRA" AL SEIDA 5, 50 E CUR+W[r4G 63: 41 El 0 0 
2.'-P _ .lL ,:tIIA-H rT1iS OHOMS 7 70 RE*.LlR. +N[,4G 4: 42 ci El a 

: y.4l :1 CC LUC.FFK -E:0lI F'- C, R, 4 50 4ESUING0 42 El a c. 

cE',:, 2' SUtS'ILEIEH-JISR SHLUGH. FIMA 5. 20 RESU.RLFACING 0 44 a 0 a 

221 "' A I HR-SAPOI-.FCLEE: IDLEE: 2. 70C RE, l R;F ACmIR ANG l 45 a a 0i 



Table 4.4-11 (Cont'd)
 

FRIRFIRY FORD E:ETTERMENT FFOJECT R:INw.N, E:Y FIR.ST YEAR RETURN 1981-1985 

F A N K I N G 

LINK L 0 C A T I 0 N MIHAFFZA LENGTH 0,M) OPERATION 1981 1982 1983 1984 1985 

2_607 260C8 SCFiILE:IEH-JISR SHLIGH. HFIMA 21. 70 RESUR. +WDNrG 0 46 19 8 8 

1105 1i MILl HFLE:fUSFA DPAFAR 1. 1i RESUR +WCNNG 8 47 8 8 0 

6o -:1604 [,FI1F--U'E.-ZIE:I',ANI [, AM FSCUS . S:@ RESLIR. +WC',JNG ± 48 .. 0 0 

110C,,ll E:11 SFA-DEFA DFRA 25. 90 RESURFACING 0 49 0 0 0. 

5:"::4 1,,CC 11Fr1.-FL,.71,LISE I R HOIS 25. 90 RESLIRFACI NG 0. 50 0c 0 0 

2905 U6 ILLEE:-HAF:EM I[LEB 4. 50 EIR. +WNNG 54 51 8 0 8 

1107 1104 SHLHFr-F:1_CPA AL SIEIDA . 40 RESL'RFFICU iG 0 52 0 0 0 

Sl- F-'.Fi3:-LFiTTAKI A LATTAIA.IA 16. 90 RESUR. +WDNNG 9 5: 0 0 8 

1401 140- DHM$SCLU'S-AL SUAEIDt DIISC:US 5. 1:[-0 RESURFFCING 0 54 0l 0 0 

1 K105AS R:FE:-LAT TAKIA LATTAKIA 12:. 40 RESLIR. +L4IJtG 64 55 0 8 0 

I1U HF1IhFITA-T RR:TOUS TARTOLIS 4. FESIIR. +I[:,NG 0i 56 2c c 0 

140Z 1404 [:MI-iFL SLIWEIDA:, :FIAS-:IIS . 80 RES'UFR. +ICNNG ci 5. 21 0 0 

-5,-.4 LHM -_S-[,ERAFIA DAMASCUS 2. "S0 WIDENING 0 58 0 0 0 

-::U. :H"FRIIT-FF:IHA I[:,LEE: 2. -T.0 WENNG. +RESI.IR 52 0 1 0 8 

., FrI'i.LI-F:F5I AL AIlN AL HASSI E . 40 RESUl. +DNNG 6 0 2 0 0 

16 1:i FIE:U_ FL SHRMT-FFrF HOM, 170 0 RE'sUI-FAC:IN 0 0 -: 0 8 

2012 12:: 'FIF I TA-THRTCIS TARTOUS 2. 10 RESUR. +E,-.NG 0 <21 4 0 0 

,04 2C'05 iHO-IrS-SAF I IA TARTOUS . I0 RESUR. +WIDNNG 0 8 5 10 0 

602 160.3 [AMASCUS-ZAEACNI DAMASCUS 2. 00 RESLIR. +rNG 0: 7 6 0 0 



Table 4.4-1I (Cont'd)
 

PRIMIR, ROFiD EETIE:I.ENT FROJECT RFC41'.NG P%' FIRST YEAR RETURN 1981-1985 

LINK L C C H T I C 14 N,-HAFAZFI LENGTH aPFl) OPERATION 1981 1982 1982 1984 1985 

2204 -'205 _ALII-HOrIS HC'.IS 2. 4i0 RESUR. +WD141G 23 0 7 0 0 
11 C1106 SFIL HF[:-E:U,1SRA EAFAFs 1 10 RESUR. +ND,41JG 0 47 8 0 0 

261 - F .HU'-HUUP-HPH IDLES 10. 40 PESURFACI;4G 0 0 9 0 0 
502 50 E:RL HAWA-ALEFFFI IDLEE 4. 60 RESURFACING 0 0 10 0 0 
406 4L1 H-IS-TAL KALAKH HOMiS 2.:5. 10 F:ESURFACING 0 0 11 0 0 

2uSF -IA-TFIRTOIUS TAFRTOLIS 2. 70 RESLIR. +,D4N-G 0 18 12 0 0 
2:01 2:-:32 FIF:FRRAT-ARIFI IDLEE 20. 20 RESLIRFACIHG 0 0 12 0 0 

4v19 

511 

411 

'-,12 

HCri'S- TAL Kf:ALAKH 

:FFE: FL HAWA-ALEFFO 

HC'IS 

ALOPF'O 

7. 60 

2. 40 

F:ESLR. +WCIJNG 

RESLIR. +WCWNG 

0 

0 

0 

5 

14 

15 

4 

0 

0 

0 
'412 2001 H'_i.-SAF I TF HOMS 11. 20 RESLIR. +NDN!G 0 0 16 0 14 

59 :2 AMF'SCUI1S-AE:(Iu AL SHFIAT DFMASCLIS 6. so RECRLIFRFCItJG 0 0 17 0 0 

2001 L; FI I S-- IFITA HO'12 2. 20 RESURFAC:ING 0 0 18 0 0 
260; 26':-i: "UKh-IHLE:IEH-JISF SHUIH. HAMA 21. TO FESU. +-WcN1G 0 46 19 0 0 

.2010 011 :AF I Ft-THPTCIIS TRRT ['_IS 4. -: RESI . +iL:,4rNf'4 0 56 20 0 cA 
1402 14-34 LFIFiit.V:U'--AL SLIWEIDA DAMlASCUS SO RESUR. +WCNNNG 0 57 21 0 0 
2005 2007 HON1S-SRFITA TARTOUS 19. 90 RESLIRFACING 0 0 22 0 0 

q2iL:i-4H9;S-SRFITR HOMS 26. 30 PESUR. +LJ:tJNG 0 0 23 12 0 
1605 1,V. LrA.H '.znE::E,,-r.4I [AMASCUS 1. 00 RESURFACINJG 0 0 0 1 0 

c1601 ,5: LrAMASCUS-ZFIE:AD-RArI DAMASCUS 1. 22 RESURFACING 0 0 0 2 0 

http:RFC41'.NG


Table 4.4-11 (Cont'd) 

PRIMARY PRD EETTERMENT PROJECT RIANKNG E:Y FIRST YEAR RETURN 1961-1985 

R A N K I N G 

LINK L 0 C A T I 0 N MOHRFAZ LENGTH <KM) OPERATION 1981 1982 1983 1984 1985 

2401 2403 t1 ISSIAF-HAMA HAMA 33. 10 RESUR. +WDNNG 5 0 0 3 0 

409 411 HOMS-THL KALFRKH HOM. 7. 60 RESUR. +EN~NG 0 0 14 4 0 

r I1003 [ArMH '--.t:LrS-EDERA '.A DAMRSCLIS 9. 90 RESLIRFRCING 0 0 0 5 0 

:16 701 RE:U ALSHRAMAT-IRDMUR H;'MS 54. £10 RESURFACING 0 0 0 6 0. 

224 RP I HR-SAR UEE: IDLEE: IS. 20 RESLIRFACING 0 0 0 7 0 

109 21-%' LATTAKIR-JISiR iHUGHOUR LATTAKXFA 60. 70 RESURFACING 0 0 0 8 0 

1607 J.60C AA0CUS-ZARANI DARMiASCUS 6. 60 RESURFACING 0 0 0 9 0 

0 
2004 2005 HC'lt-SAFITAF TRIARTouS . 10 RESLIR. +WC'NNG 0 0 5 10 0 

22: 214 LRTIAKI-JISR: SHU'2HOUR IC'_E: 10. 40 RESURFACING 0 0 0 11 0 

2c£12 2004 HMS-mRFITA HOqME 2G. :0 RESUR. +LJNrJG 0 0 23 12 0 

:4001 YF'ROUE:IA-MALKIAH AL HASSAKE ?4. 00 RESLIRFACING 0 0 0 0 1 

519 
2604 

521 
3:605:., 

C.F:A£UEE:-AL MAARF:RAT 
Ph-!-TAL AE:IAD 

I DLEE 
AL RGOA 

1 G.60 
11. 6O 

RESURFACING 
RESURFACING 

0 
0 

0 
0 

0 
0 

0 
0 

2 
s 

121 112 JRE:LEH-E:FINIAS LATI HKI Fi 22. 20 RESURFAC I NG 0 0 0 0 4 

: - HFr.SAKEH-',.'RIU:OUE',I A AL HASSAKE 28. 40 RESURFACIN:i 0 0 0 0 5 

:0j $02: DRMA'SCLIS-LEE. E:OLF'.ER DAMASCUS 2S. 01 RELIRFAC ING 0 0 0 0 6 

12:3 124 i ARTOU-S-E:FAN I AS TARI0US 2. 20 RESURFAC I NG 0 0 0 0 7 

:- 6:05 DGRiSC_I.-C;-LEE:. E:ORDER DAMHSCUS 4. 60 RE'.URRAC. NG 0 0 0 0 8 

112 114 JAE:LEH-E:FNI FiS TARTOUS 4. 40 RESURFACING 0 0 0 0 9 



-able 4.4-11 (Cont'd)
 

FRIMA, ROAD BETTERMENJT PF::JECT RFINKNG E:Y FIRST YEAR RETURN 1981-1985 

L !NFK L C C: A T I 0 N 'OHFIFAZA LENGTH R N K I0K) OFERATION 1981 1982 1983 1984N 1985 

12:- 123 iF.TOUS-LEE:. E:CRUER TARTOUS 14. 20 RESURFRCI NG 0 0 C C 10 
3 E' ....C")ERA 'EA 52. 6C RESLIF:FACING CI 0 0 "11 

L11R 2j' .iI'SF: AL SHUGHuR-F:F RIHA IDLEE: 40. 70 RESLIRFRC:Ir4G Lio 0 0 0 12 
t120 122 

412 2£O11 

E:FNIFSG-TFiRTOI 

HC--r-SFIFITA 

.T T RT OU'S 

HLrI's 

4. TC0 

11. 20 

F'ESFFCIr NG 

RESUR. +DJr4jG 

0 

0 

0 

Li 

C 

16 

I 0 

0 

13. 

14 
4.. 4u HNS-1 AL tFALHKH HO'iS 45 20 F:ESURFAFitCIrNG 0 C 0 0 15 
224 516 RF- IHR-SFADL EE: I DLEE 2. 20 F:ESLRFFiC Ir4G 0 0 0 0 16 
5 17 C12 4JF:E,r-HflM'S HOMS 2. 20 RESURFAC ING 0 0 0I 0 17 

1015 D.A:MAU-NE:EV[,rIS 4. 75 RESURFACINJG 0 0 0 0 1. 
Q91 5'32 [APIAC LS-tAtE:EK ['FIlRSC:LIS . 25 RE-0LIRFC 0 0 U 19 

54 535 W4IE:EK-HONI1 HOMS 21. 75 RES-LIRFACING 0 0 1 0 20 
596 59.7 tJFIE:EK-HONS HOMS 5. 90 RESLIRFACING 01 0 Ci 0 21 

Source: Consultants' estimates. 



to combine them into a single project. This will have to be
 
determined on a link by link basis. There may also be instances
 
where this will apply to projects two years apart, i.e.,
 
Ma'arrat-Ariha.
 

Hama-Saraqueb Second Carriageway
 

The north-south corridor between Damascus and Zleppo is the
 
most heavily trafficked route in Syria. A good part of it is
 
already served by a four-lane dual carriageway, and construc
tion is underway for the remaining part to extend the dual
 
carriageway except for the section between Hama and Saraqueb. A
 
plan does exist for this section to complete the dual carriage
way over the entire length of the corridor, but the project had
 
not officially been funded by the middle of October 1980.
 

The Consultants carried out a brief study to determine the eco
nomic feasibility of constructing a paralleling second car
riaqewiy for this section.
 

Physical characteristics of the existing and the proposed car
riageways are shown in Table 4.4-12. Project costs were esti
mated on the basis of unit costs shown in Table 4.4-13. The
 
costs were allocated over the construction period of five
 
years. Benefits were calculated as the difference in vehicle
 
operating costs with the project and without the project. The
 
Consultants' road vehicle operating cost model was applied.
 
Projected traffic volumes were supplied by the traffic assign
ment model. Road surface deterioration and periodic maintenance
 
were assumed for cases with and without the project. Details of
 
the models have been described previously. Resultant cost and
 
benefit streams are pcesented in Table 4.4-14 along with eco
nomic evaluation indicators.
 

At the discount rate of 12 percent per annum, the net present
 
value is estimated at SP 897 million, the benefit-cost ratio at
 
11.3, and the economic rate of return at 60 percent. The very
 
high level of benefit is due to relieving congestion. The pro
ject is economically feasible.
 

4.4.4 Evaluation of Port Modal Investments
 

Proposed port investments are generally minor engineering and
 
equipment replacements and improvements. Major new infrastruc
ture investments have not been proposed. There is, however, a
 
significant list of small measures which will add to port pro
ductivity and to better use of existing and developing capital
 
facilities. Some investments in equipment are recommended on
 
the basis of physical criteria, such as container handling
 
equipment, and on the basis of forecast workload. The
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Table 4.4-12
 

HAMA-SARAQUEB DUAL CARRIAGEWAY CHARACTERISTICS 

Existing Carriageway Seconc 
Carriaqeway
 

Length (km) 
 85.5 
 35.5
 
Pavement Width (m) 
 7.3 
 7.3
 
Surface Type A.C. 
 A.C.
 
Average Grade (%) 3-5 3-5
 
Length at Grade (km) 9.9 5.0
 
Number of Curves 1 0 

Number of Side
 
IFr ictions 
 10 
 10
 

1979 Two-way Traffic ADT 9560
 
Estimated 1985 
 ADT 
 12950
 

2000 
 ADT 
 29540
 

Table 4.4-13
 

JIAMA-SARAQUEB SECOND 
CARRIAGEWAY UNIT 
CONSTRUCTION COSTS
 
(in thousand SP/Km ) 

Cost Item 
 Financial Costs 
 Economic Costs
 

Construction 
 1,232 
 1,084
 
Right of Way 140 140
 
Enqineerinq and 
 Control 185 185
 
Contingency 
 185 
 157 

Total 
 1,742 
 1,566
 

Source: Consultants' estimates.
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Table 4.4-14
 

CARRIAGEWV
BAMA-SARA2UEB ADDITIONAl 


Discount Rate 


Present Value of Benefits 


Present Value of Costs 


Net Present Value 
Benefit Cost Ratio 
Internal Rate of Return 


Year Benefits 

1980 0 

1981 0 

1982 0 

1983 0 

1984 0 

1985 0 

1986 153 

1987 140 

1988 157 

1989 166 

1990 153 

1991 185 

1992 207 

1993 196 

1994 228 

1995 235 

1996 225 

1997 264 

1998 283 

1999 272 

2000 318 

Source: Consultants' 

Costs 


0 


0 


20 


33 


33 


40 


7 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0
 

estimates.
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ECONOMIC EVALUATION
 

12%
 
984
 
87
 

897 
11 .26 

60%
 

Year Benefits Costs
 

0
 

2002 302 


2001 341 


0
 

2003 335 0
 

2004 341 
 0
 

2005 302 
 0
 

2006 335 0
 

2007 341 
 0
 

2008 302 0
 

2009 335 
 0
 

2010 341 
 0
 

2011 302 
 0
 

2012 335 0
 

2013 341 0
 

2014 302 0
 

2015 335 0
 

2016 341 0
 

2017 302 0
 

2018 335 0
 

2019 341 0
 

2020 302 0
 



investments involved a"e relatively minor in amount. For the
 
5th Plan they are 4 percent of the amount tr.e Go-,ernment has 
already committed for investient in the two poits. For the 
period 1986 to 2000 they are less than 2 percent of the prob
able investment in the transpart sector. 

Moreover, segregatinq the prodoctivity of a given piece or set 
of equipment is a detailed and time-consuming task, and the 
assumption involved will lave any result open to question.
Because of this, the Consultants have not undertaken economic 
analysis of the investments. The investments are justified on 
the grounds of efficiency, workload, and realization of the 
benefits from the heavy port investment now underway. 

4.4.% Evaluation of Other Modal Investments 

Civil Aviation
 

A large portion of the investment programs outlined in chapters 
on civil aviation (Volume VI) is for the international facili
ties and Aleppo that are already committad. 

The committed investment comprises largely expenditures for
 
safety and navigational equipment for which formal economic 
justification is not applicable. The remainder of the uncom
mitted investment represents expenditures that will not be 
required until after 1985; their justification should be part 
of the analysis that has been recommended.
 

Thus, the Consultants' economic evaluation is confined to the 
domestic part of the investment program for which major expen
dittires are predicted on new traffic generation (see Volume VI, 
Chapter 6).
 

The economic evaluation carried out by the Consultants shows 
that investment in domestic airway facilities is not economi
cally justified. The results suggest that either the assumed 
rates of user fees are too low or, if the domestic air service 
is to be expanded, a significant subsidy will be required.
Based on income levels, it is unlikely that user fees can be 
set above levels assumed in the analysis. 

The decision on investment in domestic air service may ulti
mately be made on social and political considerations, which 
obviously are beyond the scope of the present study. 

Pipelines
 

Inter-modal analysis for the transport of petroleum products 
was carried out by the Consultants (Volame VI, Part II, Chapter 
A-6). 
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Three modes were considered for the transport of oil products
 

in the future: road, pipeline, and rail. Of the three, road has
 

a very limited competitive ability for long-distance transport,
 

and it was not considered on all of the possible route links.
 

The choice betw ,. rail and pipelines is a function of volumes
 

availahle and capacity on the railroad. All rail calculations
 

have assumed capital costs for rolling stock only and availa

bility of right-of-way coanity. Pipeline calculations include
 

all costs.
 

The conclusions reached in the analysis with respect to serving 

the north and northeast regions are that the least-cost solu

as long as rail riqg t of-way capacity is available totion, 
Aleppo, to build a pipeline direci to Ai Raqqa and to serve 

Aleppo by rail. 11< 4L ver, the alternatives of all rail to Aleppo 

and Al Raqq are only slight more expensive and the differ
ences are within the matl jin of error expected in such a. anal

ysis. When thV vailways become capacity restricted, pipeline 
that thewill be the least-cost solution, and it is expected 


Homs-Aleppo and Aleppo-Al Raqqa lines will not be- approaching 
capacity until atter 2000. Therefore, the northeast should not
 

be fully served by pipeline until aftot 2000. Finally, a pipe

line to supply areas south of Damascus is not immediately vi

able even compared to road transport.
 

4.5 I KVESTMENT PPOGRAM AND PRTORITIES 

4.5.1 Investment Plan 1981-1985
 

All costs, inclidinq the financial costs presented in thi sec

tion, are in terms of constant 1980 Syrian pounds.
 

The Consultants' recommended investment plan for the transport 
sector is summarized by mode in Table 4.5-1. Details by project
 

are shown in Table 4.5-2. Committed projects comprise 73 per
cent of the total, divided largely between roads, rail, and 

ports, in that order. Rail accounts for 37 percent of the pro

jected total investments and 50 percent of the uncommitted pro

jects. Comparable percentages for roads are 41 ;nd 31, respec
tively. 

Table 4.5-1 shows the Consultants' estimates of available 

transport sector investment funds, budgeted and actual, and the 

estimated alternative transport sector deficits or surpluses 

for the 5th Plan period. The methodology foi deriving these 

estimates of available funds is set forth in Chapter 2, Section 

2.3 above. In summary, Table 4.5-i shows transport investment 
requirements totalling SP 7,333 million over the 5th Plan 

period, compared to an estimated total budget availability of 
SP 7,638 million and a total expenditure availability of SP 

5,187 million. This would indicate that additional investment 
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funds will have to be found or that some projects may have to
be delayed, The table also indicates that there is a problem
with fund availabilities in the early years. This is due pri
marily to three factors: the peaking in the early years ofcarry-over projects from the 4th Plan, the inclusion of most of
 
the investment costs for improved domestic
an air service in
1981, and the costs in 1981 road
for betterment to correct
 
existing deficiencies, Further study may indicate that the
latter two items will need to be spread out over several years
 
due to physical constraints on accomplishing ,the work in a 
single year, f 
The picture is similar with 
regard to the transport sector's
 
ability to finance operations and maintenance, and investments
 over the 
5th Plan period, Depending on the Government's policy

with regard to automobile imports, the sector as a whole will
require budgetary support varying 
from SP 1 billion to SP 3.7
 
billion over the period. At the same time, the sector would pay

SP 1.4 billion in income 
taxes. Under a policy of unrestricted
 
automobile imports, the sector would produce 
a slight surplus

which could be used for other purposes
 

The investment plan shown in Table 4.5-1 
is for public sector
 
investments. It does not 
include investments in the motor vehicle fleet required over the 5th Plan period, 
since these are
 
largely private sector investments. The Consultants' estimates

of motor vehicle fleet requirements are discussed in Section

4.3.3 above, and total SP 8 billion in foreign exchange for the
1981-1985 period. Of this amount, SP 2.2 billion is for passen
ger cars alone.
 

4.5,2 Priorities
 

For the 5th Plan perio&d, the Consultants recommend the follow
ing order of priorities, 'for the reasons given:
 

1. Committed projects. These are specified in the TOR.
 

2. Equipment needed to utilize 
exist'ing and committed
 
transport faci, ,ties. The 
port and rail equipment and

road vehicles are essential for utilization of the
 
facilities, given forecast demand. The mix 
recommended
is based on the least total system cost alternative as

discussed in 4.4.1 above.
 

3. Air navigation equipment. This equipment cannot be
justified or ranked 
based on economic analysis. The
 
equipment recommended is that required 
to bring the
 
system up to agreed-upon international standards.
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Table 4.5-1
 

SUMMARY RECOMMENDED TRANSFORT SECTOR PLAN, 1981-1985
 

191 1982 1983 1984 1985 Total 

1. Projects Carried Forward 

Rail 

Road 

Civil Aviation 

Ports 

Pipeline 

410.0 

485.2 

123.1 

289.0 

5.2 

390.0 

571.0 

2.5 

228.5 

380.0 

538.0 

275.5 

300.0 

403.3 

233.5 

220.0 

369.0 

109.0 

1,700.0 

2,366.5 

125.6 

1,135.5 

5.2 

Total Projects Carried 

Forward 1,312.5 1,192.0 1,193.5 936.8 698.3 5,332.8 

2. New Projects 

Rail 

Road 

Civil Aviation 

Ports 

80.0 

142.0 

157.7 

11.6 

170.0 

129.4 

-200.1 

11.5 

250.0 

113.8 

322.5 

7.7 

250.0 

127.5 

15.5 

7.7 

240.0 

103.3 

7.4 

52.7 

990.0 

616.0 

302.8 

91.2 

Total New Projects 391.3 110.6 694.0 400.7 403.A 2,000.0 

GRAND TOTAL 1,703.8 1,302.6 1,887.5 1,337.5 1,101.7 7,332.8 

Funds Available 

Budget 

Expenditures 

Transport Sector 

Surplus or Deficit 

Alternative A 

Alternative B 

Alternative C 

1,498.0 1,512.0 

1,017.0 1,027.0 

-534.0 -462.0 

-869.0 -790.0 

-1,023.0 -1,007.0 

1,527.0 

1,037.0 

-302.0 

-644.0 

-818.0 

1,543.0 

1,048.0 

15.0 

-344.0 

-528.0 

1,558.0 

1,058.0 

294.0 

-83.0 

-275.0 

7,638.0 

5,187.0 

-991.0 

-2,730.0 

-3,651.0 

Source: 

Note: 

Consultants' calculations. 

Alternative A - Unrestricted automobile imports. 

Alternative B - Automobile imports restricted to 50 percent of demand.
 

Alternative C - Automobile imports restricted to 25 percent of demand.
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T'le 4.5-2
 

RECOMMENDED TRANSPORT SECTOR DEVELOPMENT PLAN,
 

1981-1985, BY PR)JECT 

(19p,0 SIP Millions)
 

1981 1982 
 1983 1984 1985 Total
 

1. Pail 

General Estallishment of the
 
Syriar, Pailways (CFS) 

A. r) ] 7t !j Forward 

Lattakka-ileppo-A1 Kamishli line 50.0 10.080.0 30.0 
 170.0
 
* Mhine-Phosphate Mines line 40.0 20.0 10.0 
 70.0
 
Akkari-iiors,-L amascus 
line 120.0 120.0 100.0 80.0 50.0 470.0
 
Alepp;o-Hons line 
 120.0 150.0 100.0 6C.0 20.0 
 450.0
 

Deir-Fz-Zor-Albti Kamal 
line - 10.0 100.0 150.0 150.0 410.0 

Siinalling and
 
Telc-,:ommunwcations 
 50.0 40_ 40.0 
 130.0
 

Subt)t ul 
 410.0 390.0 300.0
380.0 220.0 1,700.0
 

B. New Projects
 

Rolling Stock 
 80.0 100.0 100.0 100.0 
 90.0 470.0
 

;-ubtotal 
 80.0 100.0 100.0 100.0 90.0 
 470.0
 

Total-General Establishment of
 
the Syrian IPailways (CFS) 490.0 
 490.0 480.0 400.0 310.0 2,170.0
 

General Establishment of
 
the Hijaz [ailway (CFH) 
 70.0 150.0 150.0 150.0 
 520.0
 

Total Rail 
 490.0 560.0 630.0 460.0
550.0 2,690.0
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Table 4.5-2 (Continued)
 

RECOMMENDED TRANSPORT SECTOR DEVELOPMENT PLAN,
 

1981-1985, BY PROJECT 

(1980 SP Millions) 

2. PoaJ 
1981 1982 1983 1984 1985 Total 

Primary Network 

A. Projezts Carried Forward 

1. Zliascu-Al<4+o Autostrad 

Ma'loula-Homs 2nd Road 

Aleppo-Sacaqueb 

1loms-H-ma 
Damascus-MLa'ioula Jct. 

Hlama-Sardajueb, 2 1d Ruad 

Horns Bypass 

llama Bypass 
'4a' loula-iioms Resurface 

24.0 

13.0 

12.0 
11.0 

37.0 

9.0 

2.2 

17.0 

37.0 

13.0 

37.0 37.0 

24.0 

13.0 
12.0 
11.0 

148.0 

9.0 

2.2 

30.0 

Subtotal 125.2 50.0 37.0 37.0 249.2 

2. Second rui. Autstrad 

Dammscus-Jorcan Bordtlr 

Damascus- LeLanon liorder 

Tal-Kalakh Diversion 

Akkari-Tartous 
Tartous-Lattakia 

Latta ia-Ariha 

34.0 
25.0 
22.0 

28.0 
11.0 

28.0 

78.0 

22.0 

22.0 
39.0 

61.0 

78.0 

10.0 

22.0 
67.0 

90.0 

101.0 

22.0 
67.0 

100.0 

45.0 

20.0 
92.0 

142.0 

336.0 
25 0 

54.0 

114.0 
276.0 

421.t] 

Subtotal 148.0 222.0 267.0 290.0 299.0 1,226.0 

3. Aleppo-Tal Ko]ak 

Aleppo-Kara Kojak 

Kara Kojak-Ain Issa 

Kantari-Tal Tamer 

Tal Tamr-Ta] Alo 

Tal Alo-Tal Kojak 

15.0 

11.0 
17.0 

17.0 

10.0 

22.0 

16.0 
22.0 

34.0 

28.0 

10.0 

34.0 

34.0 

39.0 

17.0 

53.0 

118.0 

27.0 

49.0 

177.0 

10.0 

Subtotal 72.0 94.0 72.0 73.0 70.0 381.0 
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Table 4.5-2 (Continued)
 

RECOMMENDED TRANSPORT SECTOR DEVELOPMENT PLAN,
 

1981-1985, BY PROJECT
 

(1980 SP Millions)
 

4. 	Other
 

Janlch-Ain Sharkieh 
Nasrieh-oujriatain-Plosphate 
Dama _us-baqhJad 
Tad:r2,-Deir Ex Zor 
FcLqirs-Phosfphate 
Danascus bypass 

Total 


Total Projects Q arried
 
Forward 


b. New Projects 

0. Prima:y roads-betterment
 

lrogram 


6. 	 Secondary and tertiary 
roads-betterment program 

7. 	Rural Roads 


Total New Projects 


Total Road 


1J81 !82 

11.0 22.0 
9.0 11.0 
7.0 

17.0 17.0 
G. 0 9.0 

90.0 146.0 

140.0 205.0 

485.2 571.0 

34.3 43.7 

32.7 23.6 

75.0 62.1 

142.0 129.4 

627.2 700.4 

1983 


17.0 

11.0 


11.0 

123.0 

162.0 


538.0 


6.9 


45.8 


61.1 


113.8 


651.8 


1984 1985 Total
 

50.0
 
3.3 	 34.3
 

7.0
 

45.0 
15.0 

359.0 

3.3 510.3
 

403.3 369.0 2,366.5
 

13.7 12.0 110.6
 

52.7 49.0 203.8
 

61.1 42.3 301.6
 

127.5 103.3 616.0
 

c30.8 472.3 2,982.5
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'able 4.5-2 (Continued)
 

RECOMMENDED TRANSPORT SECTOR DEVELOPMENT PLAN,
 

1981-1985, BY PROJECT 

(1980 SP Million)
 

1981 1982 1983 1984 1985 Total
 

3. Civil Aviation
 

Airports and Facilities 

A. Projects carried forward 

Complete Damascus Terminal 33.1 33.1 

Convert terminal to freight 1.0 1.0 

High level radar 90.0 1.5 91.5
 

Subtotal 123.1 2.5 125.6
 

B. New Projects
 

Damascus
 

Update Master plan 0.8 0.8 

Apron extension 6.0 6.0 
1.1
3 bar VASIS 1.1 

5.0Terminal modification 5.0 

ILS Category I 2.5 2.5 

Apprnach/AFL liqhting 2.7 2.7 
13.4
13.4
Other 


Contingencies 2.8 2.0 4.8 

A± ,}po 

Master }1fan 0.8 0.8 

Pavements 12.3 12.3 

Terminal/tower 23.0 23.0 

Fire and rescue 6.6 6.6 

VASIS/Air Navigation .2 3.2
 

i FL 3.4 3.4 
4.6Other 2.3 2.3 
8.1
(i.8 1.3
Contingencies 
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Table 4.5-2 (Continued)
 

RECOMMENDED TRANSPORT SECTOR DEVELOPMENT PLAN,
 

1981-1985, BY PROJECT
 

(1980 SP-Million)
 

1981 1982 1983 1984 
 1985 Total
 

3. Civil Aviation (Cont'd)
 

Airports and Facilities
 

B. New Projects (Cont'd)
 

Other Airports
 

Master ;iau 
 0.6 0.6 
Pavement 5.3 5.3 
Terminal 
 9.5 9.5 
 19.0 
VASIS/NAVIAD 
 5.4 
 5.4
 
Airfield lighting 
 7.1 7.1 14.2 
Dther 
 6.4 6.4 6.4
6.4 25.6
 
Contingencies 2.3 3.2 2.0 2.0 1.0 10.5 

Total New Projects 
 90 4 50.1 15.5 15.5 7.4 178.9
 

Total Airport and Facilities 213,5 52.6 15.5 15.5 7.4 
 304.5
 

Syrian Arab Airlines
 

New Projects 

Domestic Aircraft 
 67.3 
 67.3
 

International Aircraft 
 -250.4 307.0 
 56.6
 

Total Syrian Arab Airlines 67.3 -250.4 307.0 
 123.9
 

Total Civil Aviation 
 280.8 -197.8 322.5 15.5 7.4 428.4
 

4-63
 



Table 4. 5-2 (Continued)
 

RECOMMENDED TRANSPORT SECTOR DEVELOPMENT PLAN,
 

1981-1985, BY PROJECT
 

(1980 SP-14illion) 

1983 1984 1985 Total
1981 1982 


4. Ports and Maritime Sector
 

A. Projects carried forward
 

430.0
123.0 107.0 99.0 101.0Complete Tartous Port 

109.0 615.0

* Enlarge Lattakia Port 143.0 99.0 154.0 110.0 


22.5 22.5 22.5 22.5
Complete Nucleus Fleet 
90.0
 

0.5
0.5
Sea wireless station 


109.0 1,135.5
289.0 228.5 275.5 233.5
Total 


B. New Projects
 

Tartous Port
 

Minor construction and 
3.8 3.8 19.8
4.2 4.2 3.8
equipment 


Lattakia Port
 

Minor construction and
 
3.9 3.9 3.9 26.4
7.4 7.3
equipment 


Additional Ships Syrian
 
22.5
Naviqation Company 22.5 


Additional Ships Syrian
22. 22.5Jordanian Navigation Company 


11.6 11.5 7.7 7.7 52.7 91.2
Subtotal 


241.2 161.7 1,226.7
Total Ports and Maritime Sector 300.6 240.0 283.2 


5. Pipelines
 

projects carried forward
 

5.2
5.2
HIoms-Adra line 


5.2
5.2
Total Pipelines 


Source: Consultants' calculations.
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4. Two new primary road links. These links are integral
 

parts of otherwise committed projects, and each of the
 

two shows a high economic rate of return. The rates 
are: 

- Lattakia-Ariha 19.2 
- Hama-Saraqueb 60.0 

5. Road betterment program. Over a 40-year period, the
 
road betterment program produces net present benefits
 
that exceed net present costs by SP 3 billion. A
 
nation-wide priority ranking of individual primary road
 
sections is shown in Section 4.4.3 above. The ranking
 
is 	based on the first-year return of each project.
 

6. New secondary and tertiary roads. The Syrian paved road
 

network has doubled in the last 10 years, and 32 per

cent of the network currently has average daily traffic
 

volumes of less than 400 vehicles per day. These facts
 

support the conclusion that secondary and tertiary road
 

construction in the 5th Plan period should consist of
 

upgrading existing earth roads to gravel standards and
 

the construction of 1,045 kilometers of new gravel
 
rural access roads. (The supporting analysis is pre
sented in Volume IV, Chapter 3.) Analysis of the bene
fits of improved or additional rural acess roads must
 
be done on a link-by-link basis. The preferred methodol
ogy is an analysis of development potential in the area
 
influenced by the road. Even if the requisite data were
 
available, the level of analysis would be beyond the
 
scope of a national transport study. Studies elsewhere
 
indicate that rural access roads can have a significant
 
social and economic development impact. However, in the
 
absence of specific benefit data, the Consultants con
sider that rural access roads, as a group, should have
 
a lower priority than the paved road betterment program
 
with its high net present benefits over costs.
 

7. 	Domestic air service. If necessary infrastructure im
provements at domestic airports are included, the net
 

present value of costs for a domestic air service sub
stantially exceeds benefits. The system as a whole can
 

be justified orly on socio-politica. grounds.
 

4.5.3 Road Betterment and Maintenance
 

Details on the preliminary recommended financial investments
 
for other modes are set forth in preceding sections of this
 
chapter and in the modal volumes of this report. This section
 
summarizes the proposed investments for road betterment and the
 
forecast maintenance costs.
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The 1981 through 1985 financial investment cost of the primary
 

road betterment program and the estimated primary road mainte

nance costs, by Mohafaza, and for the whole country, are shown
 

in Table 4.5-3. Width and surface condition deficiencies in the
 

primary network have been evaluated for the 1981 through 1985
 

period. Maintenance costs were derived from torecast pavement
 

deterioration based on projected average daily traffic. The
 

network evaluated is in the existinq 1979 network plus projects
 

to be constructed during the 5th Five-Year Plan period. A
 

detailed discussion of the methodology is presented in Section
 

4.4. above.
 

In sumiiary, the total cost is SP 225 million (betterment SP 110
 

million, or 49 percent, and maintenance SP 115 million, or 51
 

percent).
 

Table 4.5-4 shows the 1981-1985 financial investments fr'r the
 

road betterment program and the estimated maintenance costs for
 

secondary and tertiary roads by Mohafaza and for the country as
 

a whole. The methodology is the same as that used for primary
 
roads, applied to the existing network.
 

In summary, the total cost is SP 393 million (betterment SP 204
 

million, or 52 percent, and maintenance SP 189 million, or 48
 

percent).
 

4.5.4 Probable Transport Investment 1986-2000
 

The Consultants' forecast of probable investment requirements
 

for the transport sector for the period 1986-2000, by plan
 

period, is summarized in Table 4.5-5. Supporting details are
 
contained in the modal volumes of this report.
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Table 4.5-3
 

FINANCIAL COSTS OF PRIMARY ROAD BETTERMENT/MAINTENANCE PROGRAM,1981-1985
 

Mohafaza Type of Operation 1981 1982 
 1983 1984 
 1985 Total
 

Damascus Resurfacing i,208 
 5,908 238 702 
 2,905 10,961
Widening 81 
 771 140 

Betterment Total 1,289 6,679 377 702 

992
 
1,905 11,953
Maintenance 2,276 
 2,294 2,317 2,344 
 3,088 12,319


Total 3,565 8,973 2,694 
 3,047 5,993 24,272
 

Aleppc Resurfacing 6,226 
 5,729 
 12,056
Widening 
 4,174 197 
 4,371

Betterment Total 6,326 9,904 197 
 16,427
Maintenance 2,528 2,517 2,510 
 2,519 3,070 13,144


Total 8,855 12,421 2,707 2,519 3,070 
 29,571
 

Homs Resurfacing 1,270 1,465 1,777 
 775 5,237
Widening 
 195 86 1,745 401 2,426
Betterment Total 1,270 
 1,659 1,863 2,520 
 401 7,7L2
Maintenance 3,786 3,811 3,845 3,817 5,613 
 20,873
Total 5,056 
 5,471 5,708 6,337 6,014 
 28,586
 

!la:ra -esurfacing 3,671 3,117 
 6,737
,;idening 
 889 05 
 2,
2,793
Betterment Total 3,671 3,117 
 889 1,905 9,580
Maintenance 1,545 1,533 1,541 
 1,553 1,921 8,093
Total 5,216 4,649 2,429 3,457 
 1,921 17,673
 

Lattakia Resurfacing 585 
 5,668 6,253
Widening 
 1,855 
 1,855
Betterment Total 
 585 1,855 5,666 8,108
Maintenance 
 842 831 
 826 825 1,320 4,644

Total 1,427 2,686 
 826 6,493 1,320 12,751
 



Table 4.5-3 (Cntinued)
 

FINANCIAL COSTS OF PRIMARY ROAD BETTE FMENT/ AINTENANCE PROGRA 1581-1985
 

Mohafiza Type of Operation 1981 1982 1983 1984 iD85 Total 

Deir Ez Zor Resurfacing 
Widening 
Betterment Total 
Maintenance 

Total 

2,917 
124 

3,041 
1,341 
4,382 

2,262 

2,262 
1,329 
3,591 

1,321 
1,321 

1,316 
1,316 

1,399 
1,399 

5,179 
124 

5,303 
6,706 

12,009 

Idleb Resurfacing 
Widening 
Betterment Total 
Maintenance 

Total 

1,293 
8,241 
9,535 
2,394 

11,929 

787 
682 

1,470 
2,395 
3,864 

1,847 

1,847 
2,383 
4,230 

2,671 

2,671 
2,385 
5,056 

8,691 

e,691 
2,490 

11,181 

15,289 
8,924 

24,1113 
12,047 
36,260 

Al Hassakeh Resurfacing 
Wideni.ig 
Betterment Total 
Maintenance 

Total 

3,305 

3,305 
2,052 
5,357 

3,494 
10 

3,504 
2,078 
5,583 

10 
10 

2,109 
2,120 

2,133 
2,133 

3,189 
3,189 

6,799 
20 

6,820 
11,561 
18,380 

Al Raqqa Resurfacing 
Widening 
Betterment Total 
Maintenance 

Total 

1,427 

1,427 
1,194 
2,621 

3,623 

3,623 
1,173 
4,796 

1,160 
1,160 

1,150 
1,150 

2,425 
2,425 

5,050 

5,050 
7,102 

12,151 

Al Suweida Resurfacing 
Widening 
Betterment Total 
Maintenance 

Total 

1,609 
53 

1,662 
720 

2,382 

3,543 
225 

3,768 
729 

4,497 

160 
160 
738 
898 

221 
221 
749 
970 

762 
762 

5,151 
659 

5,810 
3,698 
9,508 



Table 4.5--3 (Continued)
 

FINANCIAL COSTS OF PRIMARY ROAD BETTERMENT/MAINTENANCE PROGRAM,1931-1985
 

Mohafaza Type of Operation 1981 1982 1983 1984 1,985 Total 

Dera'a Resurfacing 
Widening 
Betterment Total 
Maintenance 

Total 

1,046 

1,046 
1,084 
2,130 

2,027 

2,02-
1,073 
3,100 

34 
34 

1,057 
1,091 

1,045 
1,045 

1,771 
1,771 

3,073 

3,108 
6,030 
9,137 

Tartous Resurfacing 
Widening 
Betterment Total 
Maintenance 

Total 

980 

980 
1,095 
2,074 

754 
1,798 
2,552 
1,102 
3,654 

1,134 
367 

1,501 
1,114 
2,615 

4 
4 

1,128 
1,132 

1,675 
1,675 

-,868 
2,169 
5,036 
6,114 

11,150 

Quneitra Resurfacing 
Widening 
Betterment Total 
Maintenance 

Total 

177 

177 
487 
664 

1,261 

1,261 
491 

1,752 
496 
496 

502 
502 

508 
5C8 

1,438 

1,438 
2,484 
3,921 

All Country Resurfacing 
Widening 
Betterment Total 
Maintenance 

Total 

25,813 
8,500 

34,314 
21,344 
55,657 

33,970 
9,710 

43,680 
21,357 
65,037 

4,995 
1,882 
6,877 

21,417 
28,294 

9,816 
3,874 
13,690 
21,465 
35,155 

11,596 
401 

11,997 
29,230 
41,227 

86,190 
24,368 

110,558 
114,5±3 
225,371 

Source: Consultants' estimates.
 



Table 4.5-4
 

FINANCIAL INVESTMENT PLAN
 
SECONDARY AND TEi-TI AKY NETWORK 

1980 SP millions) 

Mohafaza and Type t, P i v e-Y* ar Plan Period 
of Investment/ Cost 198i 19i2 198,3 1984 1985 Total 

Damascus 
Betterment 22.1 9.1 4.0 17.8 2.6 55.6 
Maintenance 6.6 6.6 6.7 6.3 6.9 33.6 

A 1 	ej o 
Betterment 0.2 1.5 - 5.9 13.4 21.0 
Maintenance 3.4 3.4 3.5 3.:, 3.6 17.4 

11ons 
Betterment - 12.9 2.2 1.9 17.0 
Mairntenance 2.2 2.2 2.2 2.3 2.3 11.2 

Hama 
Betterment 8.8 7.1 15.8 7.4 5.4 44.5
 
Maintenance 3.9 4.0 4.1 4.2 4.3 20.5
 

Lattakia 
Betterment 1.5 2.8 2.3 7.6 5.0 19.2 
Maintenance 4.7 4.8 4.9 5.0 4.9 24.3 

Deir Ez Zor
 
B e t t e r m e n t ......
 
Maintenance 0.9 0.9 0.9 0.9 0.9 4.5
 

Idleb 
Betterment - 0.2 - 6.3 15.1 21.6 
Maintenance 2.4 2.4 2.5 2.5 2.6 12.4 

Al Hlassa -eh 
Betterment - 1 .4 - 0.5 0.1 2.0 
Maintenance 1 .5 1 .6 1 .6 1 .6 1 .6 7.9 

Al kaqca 
Betterment ...... 
Maintenance 1.2 1.3 1.3 1.3 1.3 6.4 
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Table 4.5-4 (Continued) 

FINANCIAL iNVEStMENT PLAU 
SECONDARY AND T'ETIAIY NETWORK

( 1980 JP mmllions) 

Mohafaza and Type ,t , -Ycor Plan PericdOf Investment/Cost 1981 19 2 19H i Iv84 19H5 Total 

Al Suweida 
Betterment 


- - 0.4 2,1 5.6 H.1Maintenance 
 2.5 2.6 2.6 2.7 2.7 
 13.1
 

De ra' a 
Betterment 
 - - 2.3 0.7 
 - 3.0
Maintenance 
 2.3 2.3 2.4 2.5 2.5 11.9 

Ta 	r t,1) us
 
Betterment 
 - 1.5 8.1 2.1  11.7
Maintenance 
 5.0 5.1 
 5.2 5.4 5.2 25.9 

Country Total
 
Betterment 
 32.7 23.6 45.8 
 52.7 49.0 203.,,
Maintenance 
 36.5 37.1 37.9 
 38.6 38.9 189.0
 

GRAND TOTAL 69.2 60.7 83.7 91.3 87.9 392.8 

Source: Consultants' estimates.
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Table 4. 5-5 

PROBABLE LONG-RUN TRANSPORT SFCT()R INVESTMENTS, 1986-2000 

(1979 SP millions) 

1986-1990 1991-19,95 1996-2000 Total 

1. Rail 
A. Line Capacity 

Improvements 

CFH 310 310 

Damas cus-Mhine 290 290 

Mhine-Hloms 13 128 141 

Jibrine-Al Paqqa 38 38 

Horns -Vodehi 20 20 

Wadihi-Lattakia 35 35 

B. Rolling Stock 500 632 577 1,709 

C. Other 225 240 250 715 

Total Rail 1,048 1 ,290 920 3,258 

2. Road 
A. Primary Network 

New Roads 

Hama-Al Salamieh-
Al Raqqa 233 233 

Aleppo Bypass 87 87 

Tadmur-Albu Kamal 340 340 

Betterment 153 274 383 810 

B. Secondary and 
Tertiary Network 

New Paved Roads 38 38 38 114 

Betterment 335 428 546 1,309 

Rural Roads 88 88 88 264 

Total Road 614 915 1,628 3,157 
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Table 4.5-5 (Continued)
 

PROBABLE LONG-PUN TRANSPORT SECTOR INVESTMENTS, 1986-2000
 
(1979 SP millions) 

'986-1990 1991-1995 1996-2000 Total 

3. Civil Aviation 

A. Airports 

Damascus 

Aleppo 

Lattakia 

Deir Ez Zor 

11 1 

3 3 

79 

33 

8 

34 

79 257 

66 

8 

34 

B. 

Total Airports 
and Facilities 

Syrian Arab Airlines 

International Aircraft 

Domestic Aircraft 

Total Syrian Arab 
Airlines 

Total Civil 
Aviation 

144 

314 

67 

381 

525 

142 

314 

314 

456 

79 

314 

67 

381 

460 

365 

942 

134 

1,076 

1,441 

4. Ports 

Tartous 

Lattakia 

Additional Ships 

22 

17 

226 

20 

15 

226 

20 

15 

226 

62 

47 

678 

Total Ports 
Maritime 

and 
265 261 261 787 

5. Pipeline 

Homs-Adra Line 

Homs-Al Raqqa Line 

Total Pipelines 

109 

105 

214 

109 

105 

214 

Grand Total 2,452 3,136 3,269 8,857 

Source: Consultants' estimates. 
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